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When you’re making the transition
to stereo TV, make the move to
ADM. In addition to stereo, you
can have the traditional ease of
operation, reliability and quality

; : PEENEY
available only with ADM consoles. Pkt

:‘1 "iﬁ'.'
- L bl il 5 't..' PP

1 i s e a &g
ADM'’s top of the line BCS has i 1 }‘11‘1,1!#1‘111 '
proven to be a best seller at T
major networks, affiliates and
independents. The console features
input pre-selection and bussing, dual
cue, group mute and Slidex® VCA
control of all main program paths
provide superior stereo tracking...
making ADM your logical choice.

BCS SERIES

For any broadcaster who needs ADM
quality at a price that will be gentle on
your equipment budget, the S/TV fills
the bill.

With the ADM five yearwarranty on parts
and labor you can buy it and forget it.
It will handle your stereo needs now
and in the future. Call us, we like to
make life easier for our friends.

Visit us at Booth 3266

S/TV SERIES

®
The ADM Technology, Inc.
Audio 1626 E. Big Beaver Road, Troy, Michigan 48084
Company Phone: (313) 524-2100 « TLX 23-1114
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With the antenna
that works!

In Brownsville,

In Seattle,

In Miami,

-~ Everywhere!

Midwest combines its mobile pro-
duction unit experience with the lat-
est antenna technology to bring you
the $-23, a mobile satellite commu-
nications system that enables you
to uplink a story from virtually

anywhere

The S-23 incorporates a Vertex 2.6M
antenna with 50db gain into a unit
that is spacious enough for full pro-
duction capability, yet has excellent
weight distribution and a wide GVW
safety margin.

An integral deployment and posi-
tioning system ensures antenna
accuracy, even in heavy weather. You

can choose from a variety of equip-
ment configurations and several
domestic and foreign chassis
models. ' '

Call for spemfmationb and antenna
patterns onthe 5-23, 5-18, S-1 Fly-
away or any of our mobile satellite

communications systems.

The Midwest S-23. The mobile saf
ellite communications system thi
works. Everywhere.
2.6M Vertex Antenna

»>50db Gaineat 14.25 GHz

¢ >35db Cross Polar Isolation
o Meets 29-25 log 9FCC 27
Spacing Curves

See

Midwest at Indoor Booth #32 10

~=d at Qutside Booth #10.
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| HOW THE SK-110D PUTS AN END

TO THE REIGN OF ERROR.

With the SK-110D, Hitachi has created a studio broadcast
camera with microprocessor technology so accurate that
registration errors and time-consuming setup are things
of the past.

Using a single button, now you can automatically set
up RGB, color balance, and analog and digital registra-
tion—along with complete fault diagnosis—for up to 42
cameras simultaneously in just two minutes. And while
you're shooting, the SK-110D keeps correcting realtime
zoom and focusing errors, as well as registration
changes caused by fluctuating prism temperatures,

The SK-110D performs
magnificently.

Here's why:

The 30-mm LOC
diode gun Plumbi-
cons and electron-
ics yield 750 lines
harizontal resolu-
tion, and greater than
-56dB S/N. Dynamic
focus provides for superb corner
resolution. And detail signals are
generated from both red and green.

The SK-110D is also today’s most
technologically advanced and versatile
camera syslem. It offers iris and auto-setup
by external chart. I has a high-resolution
viewfinder with electronic markers.

The battery-backed head and CCU store up to four full-
function files, eight lens files and 64 scene files. And

add a smart RCU that controls those files, and you've got
a camera that can precisely remember the “look” of
every production shot you'll ake.

Put an end to the reign of error in your studio today.
And usher in a new era of image quality with the Hitachi
SK-110D. For a demonstration in your studio contact
Hitachi Denshi America Ltd., Broadcast and Professional

Division, 175 Crossways

Park West, Woodbury,

NY 11797; (516) 921-7200

or (800) 645-7510. Canada:
Hitachi Denshi, Ltd.

(Canada), 65 Melford Drive,
Scarborough, Ontario M1B 2G6;
(416) 299-5900.

@ HITACHI

Circle (4) on Reply Card



www.americanradiohistory.com

1987 SBE call
for papers

Abstracts are being accepted for pro-
posed engineering papers for the 1987
Broadcast Engineering conference of
the SBE national convention. The techni-
cal conference will address the hands-on
needs of engineers and technical manag-
ers at radio and TV stations. The confer-
ence is being organized again this year
by John Battison, well known through
his work at the annual WOSU seminars.

[f you would be interested in preparing
a technical paper for presentation at the
conference, submit an abstract outlin-
ing the scope of the paper and its impor-
tance to the industry, to Battison no later
than May 31. If you are interested in par-
ticipating in a panel discussion or serving
in some other capacity, please submit a
letter to Battison stating your desire. Be-
cause of the number of contacts required
to organize a program as large as the '87
SBE convention, only written abstracts

INewsl

and letters of interest can be accepted.
The SBE will again publish a Proceed-
ings of the conference, which will be dis-
tributed at the convention. Authors
should be prepared to submit a camera-
ready manuscript by August 31. Send
your correspondence to: John Battison,
conference chairman, 890 Clubview
Boulevard North, Columbus, OH 43085.

NAB backs elimination
of origination rules

The National Association of Broadcast-
ers supports an FCC proposal to elimi-
nate its main studio and station program
origination rules for radio and TV sta-
tions. However, NAB said steps are need-
ed to ensure that the public has access to
a station licensed to its community.

The association suggested that the
commission require a broadcaster that
chooses to locate its studio outside its
community of license to maintain a local
or toll-free telephone number for local

residents. Also, the public file should be
maintained in a place that is reasonably
accessible to residents of that community.
The rules were implemented in 1950 to
provide a fair, efficient and equitable dis-
tribution of a station’s service to every
state and community. However, NAB
feels that with competition and techno-
logical advances the rules are obsolete.

NTC invites
participation

The Network Transmission Committee
(NTC) is inviting representatives of the
broadcasting and telecommunication
communities to join in the committee,
which previously had its membership lim-
ited to the Bell System and the major TV
networks. The committee was estab-
lished in 1954 to facilitate the transmis-
sion of color television. It has developed
operational guidelines for transmission
personnel, such as the weli-known NTC

Continued on page 351
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Midwest combines its mobile pro-

. ductionunit experience with thelat-
~ est antenna technology to bring you

the $-23,:a mobile:satellite commut-

“nications system that énables you

to uplink a story from virtually
anywhere

The S:23 incorporates a Vertex 2.6M
antenna with 50db gain into a unit
that is spacious enough for full pro-
duction capability, yet has excellent

weight distribution and a wide GVW

safety margin.,
An integral deployment .and posi-

tioning system ensures antenna:

accuracy, even in heavy weather. You

can choose from a variety of equip-
ment configurations and several
domestic and foreign chassm
models..

Call for speciﬁcatmns and antenna

patterns on the S-28, 5-18, S-1 Fly-

away or any of our mobile satellite
communications systems.

The Midwest $-23. The mobile sat-

ellite communications system that

works. Everywhere.

2.6M Vertex Arifenna 7
e >50db:Gain at 14.25 GHz

& >35dh Cross Polar Isolation

® Meets 29-25 jgg O FCC 2°

Spacing Curves

See Midwest at Indoor Booth #3210
and at Outside Booth #10.
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ON THE COVER

The big event is about to begin. The 1987
NAB Convention (March 28-31 in Dallas)
promises to be another record show. The
Dallas setting is the inspiration for our
cover this month. The distinctive Dallas
skyline was developed by BE graphic
designer, Kristi Sherman. Airbrush
work by Intertec designer, Tim Lynch.
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| HOW THE SK-110D PUTS AN END
- TO THE REIGN OF ERROR.

With the SK-110D, Hitachi has created a studio broadcast The battery-backed head and CCU store up to four full-

camera with microprocessor technology so accurate that function files, eight lens files and 64 scene files. And
registration errors and time-consuming setup are things add a smart RCU that controls those files, and you've gol
e of the past. a camera that can precisely remember the “look” of
‘ Using a single button, now you can automatically set every production shot you'll take.
up RGB, color balance, and analog and digital registra- Put an end to the reign of error in your studio today.
tion—along with complete fault diagnosis—for up to 42 And usher in a new era of image quality with the Hitachi
- cameras simultaneously in just two minutes. And while SK-110D. For a demonstration in your studio contact
‘ you're shooting, the SK-110D keeps correcting realtime Hitachi Denshi America Ltd., Broadcast and Professional

zoom and focusing errors, as well as registration

Division, 175 Crossways
;j changes caused by fluctuating prism temperatures.

Park West, Woodbury,

The SK-110D performs NY 11797; (516) 921-7200
t magnificently. _ or (800) 645-7510. Canada:
Here's why: Hitachi Denshi, Ltd.
The 30-mm LOC (Canada), 65 Melford Drive,
diode gun Plumbi- Scarborough, Ontario M1B 2G6:
cons and electron-

(416) 299-5900,

@ HITACHI
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ics yield 750 lines
horizontal resolu-
tion, and greater than
-56dB S/N. Dynamic :
! focus provides for superb corner
! resolution. And detail signals are
generated from both red and green.

The SK-110D is also today’s most EYW < ‘“\_ 2
technologically advanced and versatile e iy 5
camera system. It offers iris and auto- setup o o

by external chart. It has a high-resolution & M
viewfinder with electronic markers, - G am
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1987 SBE call
for papers

Abstracts are being accepted for pro-
posed engineering papers for the 1987
Broadcast Engineering conference of
the SBE national convention. The techni-
cal conference will address the hands-on
needs of engineers and technical manag-
ers at radio and TV stations. The confer-
ence is being organized again this year
by John Battison, well known through
his work at the annual WOSU seminars.

If you would be interested in preparing
a technical paper for presentation at the
conference, submit an abstract outlin-
ing the scope of the paper and its impor-
tance to the industry, to Battison no later
than May 31. If you are interested in par-
ticipating in a panel discussion or serving
in some other capacity, please submit a
letter to Battison stating your desire. Be-
cause of the number of contacts required
to organize a program as large as the '87
SBE convention, only written abstracts

INewsl

and letters of interest can be accepted.
The SBE will again publish a Proceed-
ings of the conference, which will be dis-
tributed at the convention. Authors
should be prepared to submit a camera-
ready manuscript by August 31. Send
your correspondence to: John Battison,
conference chairman, 890 Clubview
Boulevard North, Columbus, OH 43085.

NAB backs elimination
of origination rules

The National Association of Broadcast-
ers supports an FCC proposal to elimi-
nate its main studio and station program
origination rules for radio and TV sta-
tions. However, NAB said steps are need-
ed to ensure that the public has access to
a station licensed to its community.

The association suggested that the
commission require a broadcaster that
chooses to locate its studio outside its
community of license to maintain a local
or toll-free telephone number for local

residents. Also, the public file should be
maintained in a place that is reasonably
accessible to residents of that community.
The rules were implemented in 1950 to
provide a fair, efficient and equitable dis-
tribution of a station’s service to every
state and community. However, NAB
feels that with competition and techno-
logical advances the rules are obsolete.

NTC invites
participation

The Network Transmission Committee
(NTC) is inviting representatives of the
broadcasting and telecommunication
communities to join in the committee,
which previously had its membership lim-
ited to the Bell System and the major TV
networks. The committee was estab-
lished in 1954 to facilitate the transmis-
sion of color television. 1t has developed
operational guidelines for transmission
personnel, such as the well-known NTC
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Leader’s new LBO-5860B Half-Rack Waveform Monitor
delivers all its features for $590* less!

As good as you were, old standard,
your time has passed-The Leader
LBO-58608B is better because it's
easier to use and delivers all your
features for only $1,740 list. In fact,
video pros who swore by you for years
will be delighted to have me around.

The LBO-5860B

sets new standards.
Compare the LBO-5860B to any
other half-rack unit—be it the Tek" 1730
which lists for $2250% or even the old
standard, Tek' ) )
528A. at $2.330" 'LBO-5860H  LBO-5865

You'll agree the | fﬁn
high-performance | ps" '} H
LBO-58608 has lj%a :
no equal in ease | s | !

SERELTIML AR e

of use and value:
» RGB at no extra
cost; optional
YRGB + Rack-
mounts alongside
LVS-5850B or
any other half-

LB0-5860H allows
selection of lines 7 to 21.
LBO 5865, designed for
camera and pickup device
testing ofters full 525-line
selection with memory
preset/recall of any

three lines.

For Product Demonstration Circle (5} on Reply Card

*All prices are manufacturer’s suggested list prices as of 9:3/86.
Actual savings may vary since prices are set by the retailer.

rack vectorscope * Bright, PDA CRT
with internal, etched graticule

- 4 sweep speeds (2-line and 2-field
displays, regular and expanded) « Flat
response, IEEE and chroma filters

+ Switchable dc restorer clamps
blanking at zero IRE » Switchable
internal/ext. sync « Excellent stability
and reliability < PAL, SECAM and line
selector (5860H) models available

« 2-year warranty.

g

l
|
s |

Buy both for $3,735. Less than any
other high-guality, half-rack pair.

Call toll-free

(800) 645-5104

In NY State \

Raise your Ffg (516) 231-6900

- !
YECtOI‘SLdOpE ! Ask for an evaluation unit, our latest
standards. | Catalog, more information, or your
LVS-5850B nearest “Select” Leader Distributor.
reduced $200 ;
to only $1.995. For lg)rofessmnals

wno

* Easy to use know LMR
» Rack-mountable with LBO-5860B or PeTY insiruments Corporation
any other half-rack waveform monitor difference

» Electronically generated CRT targets,
and error limits » Electronic targets
eliminate parallax and readout is
independent of centering controls.

380 Oser Avenue, Hauppauge, New York 11788
Regional Offices:

Chicago, Dallas, Los Angeles, Boston, Atlanta

In Canada call Omnitronix Ltd. (514) 337-9500

For Product Information Circle (6) on Reply Card

. L tTrademark of Teklronix
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Broadcast
quality
...usett
or lose it!

6 Broadcast Engineering March 1987

Remember when the words broadcast quality were synonymous with the highest
level of development for transmission and reproduction of pictures and sound? These
days, state of the art is used to characterize the leading edge of studio and RF equip-
ment. Does broadcast quality lag behind the state of the art?

Asradios evolved from a box with a speaker to thundering component systems, FM
broadcasters were among the first to address a growing segment of the audience that
was listening on better sound systems than those in charge at the station. As a result,
FM broadcasting has evolved from simply transmitting the loudest signal on the dial
to broadcasting the cleanest.

With the introduction of MTS, many TV broadcasters have suddenly been thrust in-
to the position of fulfilling demands for premium-quality stereophonic sound, in a
medium where undistorted monaural audio was always unquestionably sufficient. In
the near future, similar demands will be made on video quality.

Since television was introduced to the public, TV set marketing, like old radio
marketing, emphasized the style and size of the cabinet over the technical capabilities
of the unit. Until recently, broadcast monitors clearly offered a far more critical
display of video information than any consumer TV set.

A walk through this year's Winter Consumer Electronics Show in Las Vegas illus-
trated how rapidly the game is changing for the TV industry. Yes, there were still a
couple of French Provincial TV consoles on the floor, but they were vastly outnum-
bered by a new generation of high-tech component-style TV receiver/monitors.
These new televisions are designed to be the single, ultimate display device for all
video sources within a home. Many of the new televisions approach 600 lines of
resolution and use digital frame storage to routinely accomplish futuristic magic such
as noise reduction, progressive scanning conversion, picture-in-picture, ghost rejec-
tion and perfect freeze frames.

Over the last couple of years, consumer-level CRT and digital video technology has
mushroomed. The TV industry can thank (or blame) the computer industry for many
of these advancements.

Only a decade has elapsed since broadcasters were standing in line to order a
Squeezezoom for $175,000. Today, you can drop by your local appliance store and
see a new television or VCR, with digital picture manipulation features built in, for un-
der $1,000. While you're there, compare the new consumer camcorders to the
original TK-76. And then there are the broadcast spin-offs of Y2-inch consumer video.
Where will we be in 10 years? Or next year? Who is leading whom?

The incorporation of new technology has created consumer televisions that ap-
proach and sometimes exceed the picture quality of many expensive broadcast mon-
itors. Granted, their colorimetry may not be as accurate as a good broadcast monitor,
but their picture detail and resultant sensitivity to noise and picture artifacts is
astonishing.

The technology that continues to improve state-of-the-art video, audio and comput-
er displays also will be the vehicle for increased awareness of technical quality by the
audience. On the new televisions, good video looks better, poor video looks worse,
heterodyne artifacts and chroma noise stick out like a sore thumb.

Broadcasters must address the fact that the rules in the game of home entertain-
ment are changing, rapidly. Today, the technical quality of a presentation is becom-
ing as important as the content to attract and hold an audience. If you question
whether the market for high quality is there, consider the unprecedented prolifera-
tion and success of compact discs.

In this age of increasing options for video screen and sound system sources, the pur-
est broadcast pictures and sound are no longer a luxury. Improvement lies not with
simply passing proof-of-performance tests, but with uncompromising technical pro-
duction values, and comprehensive lens-to-antenna system transparency. The broad-
cast quality technical leadership our industry worked so hard to establish must be
revived to survive, 'B&)
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While trendy audio
products come and go, certain ones are
timeless. Their true value is appreciated more
year after year.

Orban’s “Blue Chips” are proven, consistent performers that fulfill a wide
variety of essential production and system requirements in top facilities worldwide .

622B Parametric Equalizer: The standard by which all others are judged.
Sonically and musically pleasing. Can be used as combination 4-band EQ and
notch filter. A real job saver.

672A/674A Graphic Parametric Equallzers “The Paracrossalizer’: Combines
eight bands of parametric EQ with tunable high and lowpass filters. A uniquely
versatile production tool. Also quickly becoming the smart choice for room and
system tuning because it eliminates ringing and phase shift problems. Can be used
as full electronic crossover plus EQ in one cost-effective package.

536A Dynamic Sibilance Controller: Around the world, Orban de-essers are the
salvation of vocal sessions. Quick set up and easy operation.

422A/424A Gated Compressor/Limiter/De-Esser “The Studio Optimod”: The
most flexible, cost-effective level controi system available. Orban compressors are
known and appreciated for their smoothness. No pumping, no breathing; they work
for you, not against you in tough applications.

412A/414A Compressor/Limiter: Transparent level control delivers the punch
without the bruise. Very cost-effective. |deal for installations and reinforcement work.

245F Stereo Synthesnzer Magical stereo effects from mono synths, drum
machines, or any mono source. Perfect for
extending capability of smaller for-
mat multi-track systems—the 5th,
9th, 17th, or 25th track. Inexpensive.

T Orban also manufactures the
W reliable 111B Dual Spring Reverb as
=  well as attractive acrylic security
. covers which fit all standard 19"

(‘ﬁﬁ ©  rack mount products.

! m . Orban Associates Inc.

@ 645 Bryant St. San Francisco, CA 94107

M= §  (415)957-1067 Telex: 17-1480
Nt
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Commission stays
must-carry rules

By Harry C. Martin

The FCC, on its own motion, stayed the
Jan. 15 date of its recently adopted must-
carry rules for cable TV systems. The
new rules require cable systems to pro-
vide all new subscribers, at no cost, an in-
put selector (A/B) switch for receiving
off-the-air signals. Additionally, the cable
operator must offer to supply and install
the switch, for a fee, to all existing sub-
scribers. The new rules also establish
mandatory carriage requirements for lo-
cal TV signals depending on the channel
capacity of the cable system.

The stay applies to all aspects of the
new rules. It will remain in effect until 30
days after the release of an order by the
commission addressing the petitions for
reconsideration that were filed.

Proposed changes in multiple
ownership

The commission has proposed relaxing
the muttiple ownership rules to allow
certain radio-TV combinations that are
now prohibited by the one-to-a-market
rule and to lessen the requirements of
the duopoly rule as it applies to commer-
cial radio stations.
* One-to-a-market rule: Under the pro-
posed rule, restrictions on cross-owner-
ship of radio and TV stations would be
changed to allow a party to own (a) one
AM/FM/UHF TV combination or (b) one
AM/VHF TV combination or (c) one
AM/UHF TV combination in a market.
The commission asked for comments on
whether such combinations should be al-
lowed in all markets or only in the larger
or well-served markets.
¢ Duopoly rule: Under the current rule,
parties are prohibited from owning two
or more commercial AM stations whose
ImV/m contours overlap or two or more
commercial FM stations whose 1mV/m
contours overlap. The commission has
proposed relaxing the 1mV/m bench-
mark to 5mV/m for AM stations and
3.16 mV/m for FM stations. These con-
tours are proposed because they are the
minimum signal strengths that AM and
FM stations are required to place over
their respective communities of license.

Martin is a partner with the legal firm of Reddy, Begley
& Martin, Washington, DC.
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Irccupdatel

Deletion of reservation of 20 Class A
FM channels

The commission has eliminated its
power and height restrictions on the 20
FM frequencies previously reserved for
Class A use. Stations operating on those
frequencies now may petition to have
them upgraded to higher classes where
spacing permits.

The reservation, which was contained
in Section 73.206 of the rules, was in-
tended to ensure that FM allotments
would be available for smaller communi-
ties. The commission has concluded
there is no longer any need to reserve
channels because a large number of the
allotments made in the Docket 80-90 pro-
ceeding went to small communities.

In the same proceeding, the commis-
sion refused to consider amending its
rules to permit an increase in power to
4kW and an increase in antenna height
to 125m above average terrain for all
Class A stations.

Plan of action for AM

The commission has outlined a series
of present and future possible actions
with regard to AM broadcast regulation.
The commission’s proposal comes in the
wake of a 1986 report, prepared by the
Mass Media Bureau, on the status of AM
broadcasting. The report recognized that
the future of AM broadcasting rests on
broadcasters’ entrepreneurial initiative
and identitied steps to remove govern-
ment intrusion upon such initiative.

Based on the 1986 report and public
comments filed in response, the commis-
sion has outlined a tentative course of ac-
tion with regard to AM broadcast regula-
tion. That course includes present steps,
longer term initiatives now under consid-
eration and potential actions that will be
deferred pending the outcome of other
proceedings. The specific actions initiat-
ed or proposed are as follows:
Near-term actions

The commission has:
¢ Begun an inquiry into the use of syn-
chronous transmitters to improve AM
coverage.
¢ Jssued a notice of proposed rulemak-
ing to relax or eliminate its main studio
and program origination rules.

www.americanradiohistorv com

* Begun a proceeding to examine cer-
tain multiple ownership issues, including
the duopoly rule.
* Taken under consideration interfer-
ence limits for RF lighting devices and al-
so may issue a notice of inquiry concern-
ing interference from incidental radia-
tion devices, such as appliances and elec-
trical motors.
Longer-term actions

The commission is also considering:
* An inquiry proceeding to examine the
technical parameters of interference pro-
tection, including protection ratios, pro-
tected contours, RF bandwidth limita-
tions and calculation methodologies.
Based on the results of this proceeding,
the commission might be able to take fu-
ture action in order to relieve current re-
strictions on station power.
® Action to permit daytime-only stations
to operate at nighti, using a power level
below the current minimum if necessary.
The commission noted that many day-
time-only stations are unable to meet
minimum power requirements without
causing objectionable interference to ex-
isting full-time stations.
Deferred subjects

The commission has deferred consider-
ation of:
* Action on new antenna design needs,
until sufficient test data has been ob-
tained. The commission stated it will con-
tinue to encourage the development of
new antenna designs in the meantime,
through issuance of experimental au-
thorizations for their study and testing.
¢ Changes in channel and station classi-
fications and current limitations on sta-
tion power, pending resolution of the is-
sues in the technical parameters pro-
ceeding.
* The development of a uniform stan-
dard for AM stereo, pending completion
of a study being conducted by the NTIA
on the functioning of the marketplace in
the selection of a uniform standard.

The commission stated that interested
parties are invited to develop informa-
tion concerning the proposals that have
been deferred, in order to assist the com-
mission in formulating future actions.
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In the year 2003, this system will be less obsolete
than any other master control system available today.

Not even Grass Valley master confrol system that  built and backed by Grass
Group knows all the features  has them all foday — plus ~ Valley Group.
you'll need in your master ~ BETACART™ inferface — Check out the 1600-4S/
control system in 2003. Is the Grass Valley Group ~ M200. In 2003, you'll

But we do know you'll 1600-45/M200. still be glad you did.
need sfereo audio, second As your needs grow,

audio program and still so will your system — = \//
~__store interface. And the only  because it's designed, Grass va“ey Gmupﬁv

A TEKTRONIX COMPANY

.-\

e
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THE GRASS VALLEY GROUP, INC.® — P.O. Box 1114 — Grass Valley, CA 959
OFFICES: Edison, NJ (201) 549-8600; Aflanta, GA (404) 321-4318; Elkhart, IN (2
Fort Worth, TX (817) 921-9411; Woodland Hills, CA (818) 999-2:
TM — BETACART is a registered frodemark of Sony Gorporatian
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Comparing similar
video products

By Ned Soseman, TV technical editor

When the time comes to purchase new
equipment, how do you decide which
product to buy? Do you “kick tires” at
trade shows, generate detailed spread
sheets from sales brochures and the an-
nual BE Spec Book, or ask others for ad-
vice? These methods are frequently em-
ployed to arrive at a purchasing decision.
But with equipment prices higher than
the station's payroll, a misinformed deci-
sion could put you directly behind the
8-ball. Take advantage of the influence
and tools you have at your disposal by
organizing a side-by-side shoot-out.

There is a good chance, if you're at
work, that there is a manufacturer’s sales
brochure for some piece of equipment on
your desk. On the back of that literature,
there are probably some performance
specifications,

It would seem that comparing price,
features, performance specs and a reas-
suring testimonial or two would be ade-
quate. However, there are few, if any,
well-defined multilateral agreements be-
tween manufacturers to ensure that all
broadcast equipment specs are derived
by exactly the same procedures and
criteria.

The trade show
Whether you visit local dog-and-pony
shows, or international trade show ex-
hibits, comparing products in a sales en-

VIDEG DA
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Figure 1. There is no better venue for com-
parative evaluation than at your station.
Shown here is a system to assess the multigen-
eration performance of three TB(Cs.
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vironment seldom provides the control
necessary to reach undisputable conclu-
sions. Product shows offer an opportuni-
ty for sensory experience and sales dis-
cussions, but they are typically limited to
subjective comparisons of products from
booth to booth.

Organizing a shoot-out
A shoot-out is an on-site, side-by-side
demonstration under actual operating
conditions, of two or more competitive
products. As the buyer, you decide who

gets your order, so organize your shoot- .

out to reveal the most valuable informa-
tion. The initial stages of organizing may
seem to be a formidable task, but the ed-
ucation, satisfaction and virtual elimina-
tion of buyer's remorse will make your
efforts profitable. The participants will
appreciate your decision-making criteria,
and everyone may be surprised at the
results.

To establish and maintain control, in-
form the sales managers of each product
you want to test side by side. Schedule a
day and time that will be the best for
you, your station and the manufacturers’
representatives. Plan and coordinate all
cable, ac and physical requirements with
your maintenance department, and
block out studio switcher time with your
production department. To increase en-
thusiasm, you may want to invite a few
other prospective customers to witness
the shoot-out.

Let's say, for example, that you need to
purchase several time base correctors.
These TBCs wili be used for %-inch play-
back of ENG and production materials.
Your research indicates most %-inch
material that airs on your station is at
least third or fourth generation. You
have invited three TBC manufacturers to
participate in a shoot-out. How will you
comparatively evaluate their products
with fairness and objectivity?

Designing your own test
The best method to directly compare
the electronic output of video devices,
without elaborate laboratory setups and
equipment, is to use split-screen special
effects, displayed on a single, large, high-
quality monitor and a waveform moni-

Wi =aknekicaltadiohistonscom
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tor. By using your station's production
switcher, this can easily be accom-
plished. In the TBC shoot-out example,
each %-inch VTR feeds one of the test
TBCs at its output, as shown in Figure 1.
A separate waveform monitor is con-
nected to the output of each TBC to ob-
serve and eliminate level discrepancies.

Feed a test video source such as a stu-
dio camera or color bars from the output
of the studio production switcher to the
inputs of the three 3%-inch VTRs and a
1-inch VTR simultaneously. Record this
signal on all four machines to establish a
first generation reference.

Next, simultaneously play back the
first generation recordings through the
production switcher, configured to simul-
taneously display all the TBCs in a split-
screen pattern, for easy comparison, and
record the split-screen output on the
1-inch machine. Then select the 1l-inch
machine direct on the switcher and play
back the l-inch recording of the split
screen, while simultaneously recording
this playback (showing the split screen)
again on the %-inch machines. You now
have second generation signals on your
%-inch tapes.

Simultaneously play back the 3%-inch
second generation recordings via the
split screen and again record the split
screen on the l-inch machine. Perform
this cycle again until you have arrived at
the desired number of generations. Use a
character generator to identify which
TBC is which, and how many genera-
tions are shown on each cut.

The finished results are now on your
l-inch tape. If you recorded the genera-
tions end-to-end, you now own a l-inch
tape that documents the differences be-
tween the picture quality of each TBC, at
each generation.

Regardless of what product you're buy-
ing, if it is small enough to easily ship, a
well-planned shoot-out will help you
make the right decision.

BE)
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Augmentation in
practical operation

By John Battison, P.E.

Last month’s “re: Radio” column dis-
cussed MEOVs, standard patterns and
augmentation. This month we’ll continue
to look at the subject and demonstrate
how the augmented pattern is used in a

practical application.

As you may know, a non-directional
proof of performance is required before
testing the directional pattern. Normally,
a directional
station’s non-directional pattern to be cir-
cular—ijust as it would be for a regular
non-DA station. In many cases the pat-
tern is circular, but in some cases, exter-
nal factors distort the pattern’s shape.

Readers may recall that we have
stressed the importance of checking un-
expected building or tower construction
adjacent to an antenna site. Such con-
struction can distort not only a station's
directional pattern, but also its non-direc-

an engineer expects

tional pattern.

Parasitic tower

Figure 1 shows the non-DA pattern for
one station. When the construction per-
mit was issued several years ago, a com-
munications tower, about 1,000 feet
away, did not exist. Indeed, there was no
reason to suspect one would be built. Un-

Battison, BE's consultant on antennas and radiation,
owns John H. Battison & Associates, a consulting en-

gineering company in Columbus, OH.

}

Figure 1. The dotted line represents the pro-
posed pattern. The solid line represents the
distortion produced by a communications

tower,

re: Radio

fortunately, the tower was constructed in
the major lobe of the 500W station. And,
as might be expected, the new tower
caused problems for the AM station.

The dotted line in Figure 1 represents
the anticipated non-DA pattern. The sol-
id line shows the actual measured non-
DA pattern. This is the pattern that de-
veloped as a result of the nearby com-
munications tower. The adjacent tower is
about 260 feet high. The station’s towers
are 120 feet high. Thus, the intruding
tower became a good radiator and affect-
ed the station’s pattern.

The resulting, albeit distorted, pattern
is not a bad non-DA pattern. There are
plenty of similar non-DA patterns in the
FCC's files, some much more distorted.
However, this station’s engineer was
faced with trying to bring the pattern in
to meet the CP requirements.

As might be expected, the communica-
tions tower affected more than the non-
DA pattern, It also distorted the direc-
tional pattern. In this case, the distortion
in the DA pattern followed more or less
that of the non-DA pattern. The radials
to the north and southeast each showed
higher fields than anticipated. In some
cases, the DA pattern may not be distort-
ed in the same areas as the non-DA pat-
tern. The phenomenon often depends
upon the pattern complexity, the
number of broadcast towers and the lo-

Figure 2, Note the distortion caused in the DA
pattern.

cation of the parasitic radiators.

When this station’s directional pattern
was measured, the results shown in Fig-
ure 2 were obtained. The solid line is the
proposed pattern. The dotted line is the
major lobe’s measured pattern. In the mi-
nor lobe, the dotted line represents the
measured pattern and the broken line
represents the proposed pattern.

In this example, the two critical direc-
tions are 355° and 17°. The commission
had specified not-to-be-exceeded values
for these azimuths. Although these val-
ues were not exceeded, the measured
values were quite close to the permitted
limits.

Note the two nulls shown in the pro-
posed pattern. Contrast this with today’s
standard pattern in which the commis-
sion’s equations produce a minimum of
about 6mV/m in the nulls. The MEOV’s
usefulness is shown here because the
measured value is less than the MEOV,
The results therefore conform with the
proposed pattern.

If the MEOV had not been shown in
the CP application, then the consulting
engineer would have two options: either
file for a modified CP to document the
discrepancy or detune the parasitic radi-
ator. With the latter option, modifying
the parasitic radiator would result in ad-
ditional expenses.

In this particular example, the consult-
ant filed a short modifying statement
with the commission. This statement
clarified the actual field situation and the
pattern was accepted.

This is a good example of where the

.consultant was not at fault. [t was actual-

ly the commission’s error for failing to
attach a rider to the communications
tower's CP, requiring the owner to de-
tune the tower. If the AM station had
known of the proposed tower, it could
have requested such a rider on the CP.
This example emphasizes again the im-
portance of keeping tabs on the area sur-
rounding your tower site. You don’t want
to find out too late that someone is plan-
ning to construct something that may af-
fect your pattern, without first having a
chance to protect your station.

BE))
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THREE WAYS TO STEREO TV

the Superior Generator

and More

A Stand-alone System

W Digitally synthesized signal
generation

B Factory dbx encoding

B Improved noise reduction

W Full range, gated gain riding AGC

B Exclusive program-controlled
stereoc enhancement

B Multiband pre-emphasis
limiting

B On-board Bessel tone
calibrator

B Independent balanced and
unbalanced output

B Selectable LIR or L + R/IL =R inputs

the Ultimate MTS
System

Add the TVS 3001 Audio Controller
to the TVS 3002 to complete the
system.
B Control of entire audio
transmission path
B Loudness control that works
well on voice and music
B Gated linearized multiband
gain'reduction
B _Automatic stereo phase
reversal correction
B Audio asymmetry controller
W input sync suppression filtering
B Built-in pink noise generator

-hﬁ_'—q___‘“———-————_____________
TVS-3002
TVS-3001
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TVS-3002

the Unequaled Processing

Upgrade -

Improve your current system
with the latest in processing.
Incorporates all of the features
‘of the TVS 3001 plus: s
W Extended-range AGC capability’
B Exclusive program-controlled
stereo enhancement
B Multiband pre-emphasis limiting
B Complete metering system for easy.
setup
M Loudness control that works well on
voice and music
B Selectable L/R or L+ RI/L-R outputs
M Full remote control capability
W Compatible with any MTS generator

RATIO

TVS-3010

[TEL R L

CRL Systems

2522 West Geneva Drive
Tempe, Arizona 85282 _
(B0O) 535-7648 (602 438-0888
TELEX: 350464 CRL TMPE. UD.
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Spring check list

By Elmer Smalling III

It’s that time of year again: time to
check your earth-station equipment for
any damage or wear caused by the past
season’s weather extremes, regardless of
where in the world your earth station
might be located. Rain, ice, snow, wind
and high humidity can greatly reduce
the effective life as well as the long-term
operation of a TVRO or earth-station fa-
cility. The first part of the check list is
categorized by weather to aid operators
whose facilities have been subject to par-
ticularly severe conditions throughout
the entire winter season.

v Ice and snow

[J 1. Examine the surface of the dish
for dents, rust or rippled mesh. Treat
where necessary.

[] 2. Check the LNA and feed support

structure for damage, twists or off-axis
position.

[] 3. Clean the de-icer heater filter(s)
and examine ducts for dirt and obstruc-
tions.

(] 4. Check the elevation and azimuth
positions as well as the offset angle.

[l 5. Examine cableways or catenaries
for torn or stressed cables and broken
supports.

v Wind

[] 1. Check LNA and support structure
for twists, bends or off-axis position.

[J 2. Check the antenna for proper azi-
muth position, particularly king-post
base units.

[ 3. Check for debris in the feedhorn
or offset feed aperture.

[ 4. Examine cableways or catenaries
for torn or stressed signal cables and
broken supports.

[ 1 5. Tighten all bolts and nuts. Do not
over torque.

Smalling, BE’s consultant on cable/satellite systems,
is president of Jenel Systems and Design, Dallas.
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[} 6. Check for loose dish segments or
stiffeners.

v Rain

(] 1. Check all connections for corro-
sion or dampness and reseal if necessary.

(] 2. Check the plumb of the standard
antenna base or Kking-post antenna
mounts.

[] 3. Check the integrity of under-
ground cables through resistance checks.

[ ] 4. Remove all rust or corrosion and
treat mount or antenna surfaces where
required.

+» High humidity

[ ! 1. Check all connectors for corro-
sion or dampness.

[ 2. Remove all rust and corrosion
and treat surfaces where required.

+ General

[] 1. Lubricate all joints and bearings
where indicated by the manufacturer.

] 2 Tighten all bolts and nuts. Do not
over torque.

L] 3. Check feed assembly for insects
and foreign objects.

[] 4. Check dry air or nitrogen if pres-
surized cable or waveguide is used.

(] 5. Check the integrity of lightning-
protection systems.

MSN units

Spring is a good time to perform the
annual check of each mobile satellite
news vehicle. They are susceptible to
much more wear and tear than a fixed
earth station. In addition to a thorough
engineering inspection, MSN units
should have a mechanical check, tune-up
and replacement of worn parts such as
fan belts, hoses and filters. The annual
engineering check list should consist of:

www-americantadiohistorv.-com

»* Antenna system

[] 1. Clean and inspect all surfaces and
treat with anti-oxidant where required.

C] 2. Lubricate all bearings, hinge
joints and thrusters where indicated by
the manufacturer.

[] 3. Check hydraulic fluid levels.

[] 4. Check the operation of all limit
and safety switches.

[] s. Inspect the LNA, feed aperture
and waveguide or coaxial lead-in. If pos-
sible, check the SWR of the antenna sys-
tem and compare with the manufactur-
er’s specifications.

[] 6. Check the azimuth and elevation
drive system for proper operation.

L] 7. Check the dehydrator for proper
operation.

v Power/HVAC

[ 1. Check generator for proper opera-
tion and output.

[] 2. Clean filters, housing and lubri-
cate generator where indicated by the
manufacturer.

[J 3. Check for tight and corrosion-free
connections throughout the power-distri-
bution system.

[[] 4. Check all lighting and replace
where necessary.

[ ] 5. Clean the filters and coils of air-
conditioning units.

The annual inspection check list covers
only the satellite-systems hardware. It is
equally important to perform checks of
all associated electronic equipment, par-
ticularly equipment that is mounted in
the MSN vehicle. If the MSN vehicle is ac-
tive throughout the year, the %-inch
VTRs and any other electromechanical
equipment should be replaced or com-
pletely overhauled annually. BEH)
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ONE LESS
ALLIGATOR

The Broadcast Engineer works with time-line
responsibilities few of us will ever experience,
He knows that equipment problems can wreck
production schedules.

That’s why the Otari
BII audio machine is
so widely used for
broadcast, news edit-
ing, and production.

Three speed operation, ia =
front panel record calibra- . ° ;HEI
tions, a microprocessor s
controlled tape counter

with LED display, and variable speed control,
coupled with “bulletproof” reliability and high
level product support all add up to one less
alligator snapping at your heels. From Otari:
The Technology You Can Trust.

Contact your nearest Otari dealer for a
demonstration, or call Otari Corporation,
2 Davis Drive, Belmont, CA 94002

(415) 592-8311 Telex: 910-376-4890

e Otari 1984
Circle (11) on Reply Card
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Inside digital
technology

By Gerry Kaufhold II

Thus far in this series, discussion has
been limited to exploring the basic build-
ing blocks of digital electronics. Truth
tables for the simple gates were present-
ed in the November 1986 “Circuits” col-
umn, and these gates have been com-
bined to create a one-of-sixteen decoder
for addressing memories (February “Cir-
cuits” column). Once a memory address
has been selected, data can be written in-
to or out of the selected memory cell.
How is this accomplished?

Recall that flip-flop circuits are used to
store the state of a digital signal. Memory
cells are made up of numerous latching
flip-flops. Latching flip-flops are driven
by the edge-transitions of digital pulses
(December 1986 “Circuits” colummn).

The clock cycle

To prevent errors caused by unequal
switching speeds of transistors in a mem-
ory array, the signals that control mem-
ory-access operations must be synchro-
nized to a master clock signal. This mas-
ter clock is the primary timing signal for
all data transfers, and its unit of time is
called the clock cycle. The top line of
most timing diagrams shows the clock
cycles for the master clock, and all of the
other timing signals are referenced to
this basic clock. (See Figures 1 and 2.)

Because the clock cycle is the unit of
time, and not absolute frequency, timing
diagrams for many digital circuits may

Kaufhold is staff engineer at KAET-TV, Tempe, AZ.

ipipEalninliy
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cloex
HOLD —~

ADDRESS LINES STABLE"
ADDRESS : :

SET s

£ HOLD —=

SET UR

DATA LINES STABLE"

i

DATA LATCHEQ

MEMORY —
READ

MEMORY CELL

CHIP SELECT STABLE
o " ADDRESS AND DATA CAN BE EITHER HI R LD,

SELECT BUT MUST REMAIN STABLE DURING.

Figure 1. Typical MEMORY WRITE cycle.
Fulses are synchronized with the master
clock. Data is latched into memory at the end
of the write pulse.

16 Broadcast Engineering March 1987

e

L

appear to be similar, even though there
may be orders of magnitude difference
between their absolute clock frequen-
cies. When studying timing diagrams,
note the actual times of signals in micro-
or nanoseconds, especially if using an
oscilloscope or logic analyzer for in-cir-
cuit analysis.

Also note that the timing diagram for a
digital circuit illustrates the timing rela-
tionships between the useful parts of digi-
tal pulses, and does not show the actual
waveforms of those pulses. A timing dia-
gram is a conceptual tool, whereas the
actual waveform of each digital puise
will contain harmonic distortion (because
it is not a sine wave), noise and compo-
nents due to transmission ringing or
crosstalk from adjacent lines.

The WRITE cycle

In order to store a byte or word of in-
formation into memory, four operations
must occur in proper sequerce.

First, the MEMORY ADDRESS must be
presented to the inputs of the address de-
coder circuits. The address decoder,
made up only of gates, will hold the cor-
rect cell select signal TRUE only while
the address-select bits are active. There-
fore, the device driving the address bus
must set up the address, and hold it on
the bus during the entire length of the
memory address cycle.

Next, the DATABITS to be stored into
the selected memory cell must be pres-

MASTER
CLOCK

CcHIP
SELECT —>

ADORESS by
SET UP

HOLD —~

DATA

SET UF

DATA /

LATCHED
INTO MEMORY CELL

REE

MEMORAY
WRITE

Figure 2. Typical MEMORY READ cycle. The
MEMORY READ signal appears prior to the
data, and the device requesting data latches
itself while the MEMORY READ signal is
holding.

wWwWwWeametricantadiohistorv-com

ent and stabilized on the DATA inputs of
the memory device. (See Figure 1.)

Now that the address and the data
have had time to set up and hold, a MEM-
ORY WRITE pulse occurs, which toggles
the data into the selected memory cell.
During the time that this MEMORY
WRITE pulse is active, whatever data-
bits appear on the data bus are ready to
store into the memory cell. The data ac-
tually gets latched into the memory cell
on the ending transition of the MEMORY
WRITE pulse.

Finally, the ADDRESS SELECT lines
and the DATABITS must still hold for a
short while after the MEMORY WRITE
pulse has completed, to prevent errors in
storing the data.

Digital bus as transmission line

Digital circuits typically operate with a
master clock in the range of several meg-
ahertz. The wires that interconnect digi-
tal circuits must be treated as transmis-
sion lines, and any time a LO-to-HI (or
Hl-to-LO) transition occurs, some ringing
will be observed due to the imperfect ter-
minations of the interconnected circuits.
The timing requirements for setup and
hold times for the ADDRESS, DATA and
MEMORY WRITE signals are dictated by
the characteristics and speed re-
quirements of the circuit. ECL (emitter-
coupled logic) is the fastest, followed by
TTL (transistor-to-transistor logic), and
the slowest is CMOS {(complementary-
metal-oxide-semiconductor logic).

Reading from memory

Similar to the MEMORY WRITE access
cycle, four operations must occur for
MEMORY READ. First, the ADDRESS
SELECT lines must set up and hold (see
Figure 2).

Next, when the MEMORY READ signal
appears, DATA is read out from the se-
lected memory cell and placed onto the
DATABUS. This DATA must set up and
hold until the next clock cycle, when the
device requesting DATA latches the
DATA off of the bus.

Finally, the MEMORY SELECT, MEM-
ORY READ and DATA signals remain
active for a short time after the DATA
has been read, to prevent problems from
transmission line ringing. B!
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DENSITY determines the
input drive level to the Six-
Band Limiter. Lets you
have it your way—open
and transparent, or solid
and dense.

CLIPPING adjusts the
drive level into the multi-
band clippers, deter-
mining the loudness/
distortion tradeoff,

Gain reduction meters for
each band: they provide
the information you need
for accurate setup.

PRESENCE boosts the
3.7kHz band to achieve
midrange balances right
for your format.

BASS EQ provides peak-
ing boost at 65Hz, mak-
ing it easy to get the
solid punch you need for
many contemporary
music formats.

uuuuuuu chiET
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BRILLIANCE boosts the
10kHz band. Use it to in-
crease the sense of “air”
and ‘“‘transparency” in
your music.

. | THE NEW ORBAN

6-BAND FM LIMITER.

Many FM stations perpetually seck

“the perfect sound”. OPTIMOD-FM
alone'does it for many. The OPTIMOD
XT Accessory Chassis improved results
for some. Still, some seeck even more
from OPTIMOD-FM.

We listened.

Our NEW 8100A/XT2 Six-Band Limiter
Accessory Chassis (which works with
any 8100A OPTIMOD-FM) features two new high-
frequency equalizer controls: PRESENCE and
BRILLIANCE. They complement the original
8100A/XT’s bass EQ controls, and give you twice
the flexibility of the single HF EQ control typical
of other add-on multiband processors.

With an XT2, your OPTIMOD-FM system is
totally immune to operator gain-riding errors
because the dual-band compressor in the main unit
is converted into a smooth, slow AGC to ride gain
ahead of the XT2. Any reasonable input level
operates the XT2 in its “sweet spot,” so there’s
never any need to add external, potentially
incompatible compression.

This is good news because the time-constants
and other processing parameters in a pure,
integrated Orban system have been carefully
harmonized to achieve an overall sound that’s
loud and bright, yet remarkably open and free
from audible side-effects.

(WE LISTENED)

The XT2 also excels in the most difficult of
processing tradeoffs—delivering loudness on music
while keeping speech free from clipping distortion.
Credit this uniquely capable performance to
Orban’s patented multiband distortion-cancelled
clipping system—which we were able to imple-
ment in the XT2 system because the XT’s circuitry
is fully integrated into the processing system, not
just tacked onto the front.

The XT2 lets you have it all: natural sound,
source-to-source consistency, loudness, clean
voice, and adjustability that lets you tailor bass and
treble to your taste and format requirements. And
thanks to its efficient single-chassis construction
and its use of the main 8100A power supply, it lets
you have the next step in Optimod processing at
an exceptionally reasonable price: 82075 suggested tiso,

We listen to our customers. Listen to our new
XT2. We think you’ll like what you hear.

Orban Associates Inc.
645 Bryant Street, San Francisco, CA 94107
(800) 227-4498 or (415) 957-1067  Telex 17-1480

orban
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I tioubleshooting

A failure to
communicate

By Ned Soseman,
TV technical editor

When a data system fails, whether the
printer for a desktop personal computer
won't respond, or the master control
automation system suddenly develops a
mind of its own, the fault lies in one of
three areas. If the system never worked
correctly, the problem may be bugs in
the software. If the system used to work
but simply failed, the fault is either in the
hardware or communications between

devices.

The question is, how do you determine
which device is at fault? Before you
spread the hardware across your bench,
consider the fact that a large percentage
of data system failures involve com-

munications between devices.

A simple and effective tool used to
observe serial communications signals is
the breakout box. Breakout boxes are
equipped with connectors and indicators
configured for the specific communica-
tions protocol to be tested (such as RS-
232C, RS-422 and RS5-449). The breakout
box is connected to both sides of an in-
terface. For this discussion, the model
problem is a printer that fails to respond
to a computer, although it easily could be
a VTR that fails to respond to editor com-

mands. The interface is RS-232C.

A breakout box is inserted in the inter-
face between the devices. One side of the
box is connected to the computer; the
other side is connected to the printer. All
communication lines flow through the
breakout box. Typically, red and green

- LEDs on the box indicate whether posi-
tive or negative signal voltage is present

on each pin, on each side.

The wiring of the model interface is
shown in Figure 1. A simple protocol be-

tween the PC and a printer might be:

e Step I: Complete the input of data and
depress the enter key to print

the information entered.

o Step 2: The computer sends out a
signal on pin 4, called request

to send (RTS).

¢ Step 3: The computer expects a return
signal from the printer on pin
5, called clear to send (CTS). In
this situation the CTS signal
would signify that there is
paper in the printer, and that it

is not busy printing.
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o Step 4: After a CTS signal is received,
data is sent by the computer
on pin 2 to the “other device,”
such as a printer or modem.

e Step 5: The “other device” receives
transmitted data on pin 3, per
RS8-232C standards.

A breakout box will illuminate a
specific LED when the computer
transmits the RTS signal on pin 4. Did the
computer receive a CTS signal on pin 5?
[f so, another LED should have il-
luminated. If the computer sends out an
RTS, but doesn’t receive a CTS, the data
is not transmitted. A breakout box allows
immediate visual recognition of the prob-
lem. The maintenance engineer can then
deduce which device is at fault and pro-
ceed accordingly.

The breakout box is essentially a
passive test device; that is, it detects
signals that are present in the circuit
under test. An exception is jumpering, by
which you can place a positive or nega-
tive voltage at a specific pin location to
trigger a response from one of the
devices under test.

If, for example, your first test showed a
missing CTS signal on pin 5, you might
run a jumper from pin 4 to pin 5. This
would force a positive signal on pin 5,
telling the computer to transmit data.
Then the question would be whether the
printer would respond.

Special features
Most breakout boxes, when connected
into the interface, give the user some
type of access to all data lines. An access
point is typically a pin to which a jumper
wire can be connected. This allows pin-
to-pin jumpering of signals, such as a pin

2-to-pin 3 crossover, CRINTER
OR

COMPUTER TERMINAL

REQUEST TO SEND {RTS})
Plﬂ‘. | PIN 4

: CLEAR TO SEND (CTS)
PFIN 5 PIN &

PN 2

Figure 1. A cable wiring configuration like
this is used in many PC-to-printer interfaces.
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Indicators are usually LEDs and they
may indicate positive voltages only or
separate LEDs may be provided to dis-
play positive and negative voltages.
Tristate LEDs may be used to indicate
the polarity of voltage on a single LED.

For many maintenance engineers, an
important consideration is how the pin
LEDs derive their power. Breakout
boxes may be powered by the voltages
on the data line, or they may be battery-
powered.

The consequences of degradation of
the signal under test are a significant
consideration. With an unpowered box,
the power consumed by the LED causes
a slight voltage drop in the signal. If you
are attempting to simulate a long cable
run, this may be a desirable effect, On
the other hand, a powered box will not
affect the signal voltage, thus increasing
the accuracy of marginal signal readings.

Some breakout boxes include test
voltages and signal traps. On powered
boxes, a test voltage may be provided by
positive and negative jacks on the
faceplate. Through these jacks, nominal
power may be drawn from the internal
battery for use in applying a signal to test
points, or in forcing a signal positive or
negative.

The trap feature is a special circuit
within the breakout box that captures
signals of short duration that might occur
too quickly to be visible. The trap detects
sudden, momentary voltage drops, sud-
den shorts and high-speed pulses. The
trap is good for catching intermitient
problems such as spikes and transients.

Dual gender connectors are also a
handy feature, allowing the user to set
up quickly, regardless of interface cable
gender.

Some experienced maintenance
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