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Canadian Operations Intact 
by David Hughes 

Washington DC ... Former daytimers 
on Canadian clear channels that have 
added nighttime operations should not 
be affected by a recent court decision that 
overturned last year's FCC order autho-
rizing those night operations, according 
to the Commission's legal staff. 
The US Court of Appeals in New York 

in early June overturned the Commis-
sion's May 1985 order (Mass Media Doc-
ket 84-281), which, in part, opened up 
seven Canadian AM clear channels for 
nighttime operation by daytimers. 
The court said its action was based on 

the fact that the FCC did not adopt eligi-
bility criteria favoring minority and non-
commercial station applicants for any 

new channels that could be created on 
the Canadian and Mexican (and one 
Bahamian) clear channels addressed by 
the 1985 order. 

Despite the court's action, no changes 
will be made in nighttime operations by 
daytimers on Canadian clears, according 
to FCC General Counsel David 
Silberman. 

"It is our initial interpretation that the 
court's decision won't affect daytimers," 
he said. The ruling should only affect ap-
plicants for new stations on the Cana-
dian, Mexican and Bahamian clear 
channels. 
NAB Deputy General Counsel Barry 

Umansky agreed: "There is nothing in 
the court decision that affects the ex-
panded daytimer operations." Daytimers 

on Canadian clears that have already 
added nighttime hours will get to keep 
their authorizations, he said. 
The court's order, Umansky said, 

would only affect the procedure the FCC 
has used to select license applicants for 
new stations made possible by the May 
1985 clear channel order. 

Daytimers on Canadian clears were 
authorized to add night hours last fall 
following the signing of an agreement 
with Canada. 

Daytimers on the Mexican clears are 
still awaiting the signing of a final agree-
ment with Mexico before beginning 
operation. Though a preliminary agree-
ment was signed with Mexico in August, 
1985, formal approval is still pending. 
No action has been reported with the 

NABET 'Neutral' on Cap Cities 
by Edward Wytkind 

Washington DC ... The bargaining 
team for the National Association of 
Broadcast Employees and Technicians 
(NABET) announced 12 June that it has 
taken a position of "neutrality" on whe-
ther the union membership should accept 
Capital Cities/ABC's "final offer." 
NABET said the votes would be counted 
by 9 July. 

This follows NABET's announcement 
in early June that it would strongly re-
commend rejection of the final offer. 

At the conclusion of the last round of 
talks, NABET Network Coordinator 
Tom Kennedy informed Cap Cities/ABC 
that it would recommend rejection of the 
package affecting more than 3,200 net-
work radio and television employees. 
The previous national agreement expired 
31 March 1985. 

However, after several off-the-record 
discussions, the two sides resolved "some 
misunderstandings," NABET reported. 
ABC owns nine major-market radio 

properties, including WABC/WPLJ, New 
York, WLS/WYTZ, Chicago, KABC/ 
KLOS, Los Angeles, KGO, San Francisco 
and WMAL/WRQX, Washington, DC. 
The network has been given an 

18-month waiver to sell its New York, 
Chicago and Los Angeles radio 
stations— all markets where ABC also 
owns TV properties—due to FCC cross-
ownership restrictions involving its 
merger with Capital Cities. Previously, 
the stations had been covered by a 
grandfather clause. 

Although no indication has been given 
that the union will strike if the offer is 
rejected, in July of 1085 NABET received 
overwhelming authority from its general 

t-ernbly tc call a strike, f nece.,,arv. 

Cap Cities/ABC bargaining spokes-
person Dick Freund emphasized that the 
latest proposal was the company's "final 
offer." If it is rejected by the union's 
membership, "there would be no purpose 
in starting negotiations again." 

Freund added that if the proposal is 
not approved by employees by 31 July, 
the network "reserves the right to with-
draw or revise the offer—including the 

proposed retroactivity." 
However, Kennedy said the union 

"doesn't see this (vote) as do or die. It's 
unfortunate the company has taken that 
position." 

"Their position was that if this offer 
was taken to a vote, the membership 
would accept it," Kennedy said. "We'll 
find out in July what the membership 

(continued on page 3) 
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Bahamian government on the one Baha-
mian clear channel. 

Silberman said that the court's ruling 
will not prohibit daytimers on the seven 
Mexican clears to add nighttime hours, 
once the final Mexican agreement is sign-
ed. "The same reasoning that applies to 
the Canadian clears also applies to the 
Mexican clears," he said. 
The court action came after the Na-

tional Black Media Coalition (NBMC) 
appealed the FCC's May 1985 clear chan-
nel order, which set the policy for clear 
channel nighttime operations. 

In its ruling, the court agreed with the 
NBMC that the Commission had not 
given proper notice that it had decided 
not to include the minority preference 
policy in the final report and order. 

This was in spite of the fact that, the 
court said, the FCC had included the 
minority provisions, adopted in 1980, in 
previous rulemaking proposals regarding 
clear channel operations. 
Umansky said the court's decision, 

which objected to procedural rather than 
substantive issues, would only address 
the "relatively small number of new sta-
tions" that could start up because of the 
clear channel order. 

Silberman maintained that since the 
FCC saw little or no opportunities for 
new stations on the Canadian, Mexican 
and Bahamian clears, it did not adopt 
any nontechnical criteria specifically for 
new stations. He stressed that the Com-
mission did not just drop the minority 
provision, per se. 

"There is little, if any, opportunity for 
new stations on the foreign clears," Sil-
berman said. "We determined there was 

(continued on page 14) 
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EPA/FCC Set RFR Tower Study 
by Edward Wytkind 

Portland OR . Two broadcast towers 
in the Healy Heights section of Portland, 
Ore, will be the focus of a four-day radio 
frequency radiation (RFR) measurement 
survey to be conducted jointly by the En-
vironmental Protection Agency (EPA) 
and the FCC 28 July to 1 August. 

Portland's RFR standard-setting pro-
ceedings have been in limbo since last 
January, when the city council voted to 
defer its decision on whether to adopt 
new standards until the EPA determines 
RFR levels in residential areas adjacent 
to the antenna farm and at the base of 
the two towers. 

"We'll be there to determine the abso-
lute highest levels of RF radiation in 
and around the area," said Richard Tell, 
chief of the EPA's Las Vegas-based 
Office of Radiation Protection. "One of 
our main intentions is to measure the 
fields at the AM stations' tuning circuits, 
which can often result in high magnetic 
fields." 
"We expect to find high (RFR) levels 

at the base of the towers. But this won't 
surprise anyone," Tell added. "The ma-
jor question to answer is whether there 
are people living in areas with levels 
exceeding the ANSI (American National 
Standards Institute) limit." 
The Portland case is one of several 

around the US where local or state offi-
cials have adopted, or have considered 
adoption of, nonfederal RFR standards. 
To date, such activity has occurred in 
Washington, Oregon, New Jersey, Mas-
sachusetts, New York, Texas, California 
and other states. 
A local Portland citizens group has 

clkinguroct 

battled city government officials since 
last summer over what constitutes safe 
public RFR exposure levels. The group, 
called the Southwest Hills Residential 
League, has argued that the Healy 
Heights towers are a "nuisance" to the 
quality of life. 

Disagreement on standard 
The controversy surfaced late last 

summer after the city's Bureau of Plan-
ning recommended RFR exposure stan-
dards equal to 1/10 the ANSI standard. 
However, policy officials in the Portland 
Planning Commission disagreed with the 
recommended levels, and instead relaxed 
the recommended standard to equal 1/5 
of the ANSI standard. 

Because of the uncertainty caused by 
the inter-agency disagreement over expo-
sure levels, the Southwest Hills Residen-
tial League, led by William Conley, has 
lobbied for the originally recommended 
level of 1/10 of the ANSI standard. 

Meanwhile, Portland city council 
members say they will delay action on 
the matter until the EPA concludes the 
site survey to determine whether residen-
tial hazards exist. 

Inconsistency cited 
Portland broadcasters have argued 

that their main intent is to spur adoption 
of standards that are consistent 
countywide. 

For example, Multnomah County 
(which includes Portland) in 1982 adop-
ted standards equal to 1/5 of the ANSI 
standard. However, exposure-limit cal-
culations are based on 30-minute (instead 
of 6 minute) time-averaging, which can 
substantially vary calculated energy 

Broadcast Audio 
Consoles 

fields. 
Broadcasters want "uniform" stan-

dards so facility siting decisions can be 
facilitated. 

In related RFR news, the Accredited 
Standards Committee on Radio Frequen-
cy Radiation, which is responsible for 
updating the 1982 ANSI RFR standard 
(C95.4), voted in May to consider a 
"two-tier" standard that would differen-
tiate between worker and public 
standards. 
ANSI standards are considered for 

revision every five years. The most re-
cent such RFR exposure limit must be re-
vised by 1987. 

"This could be a very substantial de-
velopment," said the EPA's Tell, who is 
a member of the revision committee. 
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Unified Agenda 
The latest edition of the FCC's 

'unified agenda" is now available. The 
agenda lists proceedings, including 
technical items, that are currently be-
ing developed or reviewed by the 
Commission. 
The most recent semi-annual 

listing, current as of late April, 
features 25 items, each bearing a title, 
a description, timetable, staff con-
tact and a rulemaking or docket 
number. 

Copies can be obtained from the 
Superintendent of Documents, Gov-
ernment Printing Office (202-783-
3238), or by contacting the Interna-
tional Transcription Services (202-857-
3800). 

For more information on the 
unified agenda, contact Claudette 
Pride at the FCC: 202-632-6390. 

FM Applications 
The FCC has released a public 

notice that clarifies the operation of 
the new FM applications processing 
systems contained in Docket MM 
84-750. 

In that docket, the Commission 
instituted two new systems governing 
FM applications— the "window" 
system and the "first-come/first-serve" 
system. 
The public notice clarifies FCC 

policies on FM applications, including 
application filing schedules under the 
two systems. 
The notice, 86-265, is dated 22 

May. For a copy, contact the FCC's 
news media information office at 
202-254-7674. 

Marine Channel Abuse 
The Commission on 2 June said a 

Maple Shade, NJ man has pleaded 
guilty in federal court to charges 
connected with the broadcast of false 
distress calls to the United States 
Coast Guard. 

According to Thomas Greelish, US 
attorney for the District of New 
Jersey, the man used marine distress 
channel 16, transmitting messages 
claiming that he was on a vessel that 
was sinking or on fire. 

"As a result of these broadcasts, the 
US Coast Guard and other rescue 
agencies dispatched personnel and 
equipment on at least 15 occasions," 
the FCC said. "This was very costly 
and subjected personnel and equip-
ment to needless risks." 
The investigation was conducted by 

FCC engineers from the Philadelphia 
office, the Coast Guard and FBI 
agents. The man faces a maximum 
sentence of five years imprisonment 
and a $25,000 fine. 

For more information, contact Ger-
trude Anderson at the FCC's Philadel-
phia office: 215-752-1324. 

Circle Reader Service 49 on Page 28 
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Daytimers Opposing DST Bill 
by David Hughes 

Washington DC ... AM daytimers, up-
set with a plan to extend daylight sav-
ings time (DST), planned to meet with 
FCC officials in mid-June to discuss the 
loss of up to four weeks of lucrative 
morning "drive-time" programming. 

Recent bills passed by both the Senate 
and the House propose starting DST on 
the first Sunday in April, rather than the 
last Sunday of the month, thereby add-
ing three weeks of later sunrises and 
sunsets. 
The House bill would also extend DST 

one week beyond its traditional end on 
the last Sunday of October, to give 
Trick-or-Treaters an extra hour of eve-
ning daylight on Halloween. 
At press time, a Congressional con-

ference committee was examining both 
bills and working out differences, accord-
ing to the NAB. The final version must 
then be signed by the president to be-
come law. 

With the extra hour of darkness each 
morning in early and mid-April, AM 
daytimers fear they will suffer audience 
losses because they will not be allowed 
to broadcast at their full power level until 
sunrise. 

"AM drive" losses 
"We'll have to give up an hour of AM 

drive time in exchange for an hour of PM 
drive," said NAB Daytimers Committee 
Chairman David Palmer of WATH/ 
WTXQ, Athens, Ohio. 
AM drive time is the most important 

part of the day for most daytimers, 
Palmer said, when most stations em-
phasize information and news services. 

"People deserve information in the 
mornings. Surveys show that is when it 
is the most important," Palmer said. 
He added that 43 million people, or 

about 20% of the population, live in an 
area where a daytimer provides the on-
ly local radio service. These people will 
essentially lose an hour of important 

NABET Neutral on Offer 
(continued from page I) 
thinks." 
Kennedy said the company's "final 

economic offer did not live up to what 
we wanted." He also said the provisions 
dealing with equipment and duty juris-
diction were unacceptable. 
Key issues throughout the 16-month 

negotiations have included jurisdiction, 
general salary and benefit issues, per-
diem hires, job security measures, and 
grievance and arbitration. 

According to international and local 

union officials, NABET has placed great 
emphasis on job security measures due 
to the increasing number of corporate 
takeovers in the broadcast industry. 

Since approval of the Capital 
Cities/ABC merger late last year, the 
network has layed off an undisclosed 
number of employees. ABC spokesper-
son Julie Hoover said the layoffs, which 
affect both union and nonunion 
employees, are part of Cap Cities' overall 
plan to make the network a "leaner com-
pany at year end." 
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radio coverage each day for three or four 
weeks, Palmer said. 

If DST is extended, daytimers will be 
forced to utilize their much lower pre-
sunrise authority ( PSA) power levels for 
an hour of prime morning drive time in-
stead of operating at full power. Many 
PSAs are below 50 W. 

Meeting planned 
At press time, Palmer said members of 

the NAB Daytimers Committee planned 
to meet in mid-June with FCC Mass 
Media Bureau Chief James McKinney to 
discuss possible solutions for the DST 
extension. 

Palmer said some daytimers would 
like to see a 50 W minimum power level 
be instituted for PSAs. Even with that, 
a station still cannot cover the same area 
as if it were operating with its full day-
time power of 500 W, 1 kW or 5 kW. 
Another possible solution mentioned 

would be to allow daytimers to increase 

to full power at a specific time, such as 
6 AM, rather than at local sunrise. 

Aside from stopping the Senate and 
House DST bills outright, as with a presi-
dential veto, observers say there is little 
the Commission could do to increase 
PSAs across the board. 
McKinney reportedly told the NAB 

that since the "laws of nature" and the 
"immutable laws of physics" govern ra-
dio wave propagation, there is little the 
FCC can do to change PSA levels. 
However, the NAB also reported that 

its Radio Board Chairman, John Dille III, 
said the new DST law would give the 
FCC the authority to "make power and 
operating adjustments that may be per-
mitted under existing treaties." 

"We're upset with the entire concept" 
of the DST extension, said NAB General 
Counsel Barry Umansky. "It will upset 
a delicate balance." 

For more information, contact Barry 
Umansky at NAB: 202-429-5430. 

ONIETHIN 
NEW 

UNDER THE SU 

IBM 

10M350A Ten Mixer Mono: $4995 

10S350A Ten Mixer Stereo: $5995 

JL 

If you thought that no one would ever make an affordable, ten 
channel stereo console with four easy to read meters and quality P&G 
vertical slide attenuators, think again! 

The new 10S350A console from Broadcast Electronics is an 
operator's dream with Penny & Giles precision slide attenuators and 
independent metering for Program Left and Right as well as Audition 
Left and Right (four meters total). 

Audio performance is exceptional. Every mixer has a preamp 
selectable for either microphone or high level input, plus a full com-
plement of line, monitor, cue and headphone amplifiers. (all plug-in) 

All of these superb features are packaged in an elegant, two-tone 
technical white and gray cabinet with solid oak end panels. The front 
panel graphics are protected by a laminated polycarbonate overlay. 

For more information contact your Broadcast Electronics distributor 

or call Tim Bealor at 217-224-9600. 

I=E BROADCAST ELECTRONICS INC. 
4100 N 24th ST PO BOX 3606. QUINCY. IL 62305-3606. ( 217) 224-9600. TELEX 250142 

For service or technical information, call 901-794-6937. 

Circle Reader Service 32 on Page 28 Circle Reader Service 5 on Page 28 



4 Rodio World July 1, 1986 

NAB Eying Extra Exhibit Day 
by Edward Wytkind 

Washington DC ... NAB officials are 
considering opening the 1987 spring con-
vention exhibit area on Saturday, the 
same day that the engineering conference 
traditionally opens. 
Meanwhile, the NAB Exhibitor 

Advisory Committee, comprised of 
representatives from seven manufac-
turers, met 1 May with NAB officials to 
discuss booth assignment procedures and 
other convention operations. 

According to NAB Convention Direc-
tor Hank Roeder, "NAB is considering 
opening the exhibit area early, but the 
decision is pending formal discussions 
with the (NAB) Executive Committee 
and the con ention committee." 
The NAB convention committee, 

chaired by the yet-to-be elected vice-
chairpersons of the radio board and the 
television board, is comprised of broad-
casters who are elected by the member-
ship to serve on the committee. At press 
time, elections were scheduled for 
mid-June. 

Roeder added that there are "numer-
ous possibilities" for adding extra exhibit 
time. "We could open the floor on Satur-
day or possibly expand to a full day on 
Wednesday," he said. 
The rationale for expanding the con-

vention, Roeder said, is that "attendees 
complain it's hard to see the whole 
thing." 
At press time, Roeder said the matter 

would be discussed "informally" in late 
June, and that a decision would be made 
"sometime this summer." 

According to NAB Engineer Ed Wil-
liams, the decision to increase the num-
ber of exhibition days, which is still 
pending action by NAB convention offi-

cials, could push the engineering pro-
gram back one day as well. 

"However, this may put us in a tough 
situation because attendees would proba-
bly have to take an extra day off from 
work," Williams said. "But this might 
also mean that we wrap up the engi-
neering sessions on Tuesday instead of 
Wednesday." 

The rationale is 
that attendees 

complain it's hard 
to see the whole 

thing. 

55 
Williams added that the engineering 

department's "success in starting the (en-
gineering) sessions on Saturday has made 
other NAB officials consider expanding 
the exhibit area as well." 

Advisory committee meets 
The 1 May meeting between the NAB 

Exhibitor Advisory Committee and NAB 
officials was held to discuss booth assign-
ment procedures and to address com-
plaints expressed by exhibitors at the ad-
visory committee meeting held at the 
1986 convention in Dallas. 
The advisory committee was created 

following the 1985 show in Las Vegas to 
address exhibitor complaints regarding 
convention operational problems and 
procedures. 
Among the long list of topics discussed 

at the May meeting was the "seniority," 

or tenure, policy employed by the NAB 
for assigning booths. 
The NAB's current policy for assign-

ing booths states that companies with the 
greatest seniority receive preference. 
However, if a company skips the con-
vention one year, then seniority rights 
are stripped, according to NAB officials. 

Not a problem? 
NAB Exhibit Director Edward Gayou 

said the committee "agrees on our senior-
ity policy ... I don't really see it as a 
problem." 

Advisory Committee Chairman Al 
Fisher of Ampex Corporation could not 
be reached for comment. 
One problem, among the several 

raised after the 1986 show, was that 
some companies were given worse booth 
assignments than firms with less 
seniority. 

"It's tough to please everyone," Gayou 
said. "As much as we try to rectify any 
problems, special cases will always 
arise." 
NAB Secretary/Treasurer Michael 

Harwood, who also attended the meet-
ing, said, "The committee suggested that 
it would be a good idea for NAB to come 
out with a succinct statement on seniority 
procedures." 
Harwood said the NAB plans to pub-

lish a definitive statement on its seniori-
ty policies, but a timetable was not 
revealed. 
Gayou said the committee also urged 

the NAB to send contracts to exhibitors 
who have reserved booth space (with ex-
hibit rules and regulations) within "45 
days" of the May meeting. At press time, 
he said the St. Louis-based exhibit office 
was trying to meet the late June deadline 
for distributing contracts and booth 
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information. 
Assigning booth numbers early is "cru-

cial" to exhibitors because it allows them 
to advertise their equipment and to make 
the proper booth construction plans, ac-
cording to Harwood. 
A topic raised at last April's commit-

tee meeting was the nonrefundable $500 
deposit exhibitors had to pay by 16 May 
to reserve the same booth space at next 
year's show. 

Exhibitors either had to pay the ($500) 
deposit by 16 May, Gayou said, or "ig-
nore" the rule and take the chance of not 
receiving any booth allocation. 
Gayou, however, explained that this 

booth reservation policy was the result 
of the committee's guidelines, and there-
fore it did not attract much attention at 
the 15 May meeting. "They wanted to 
implement this," he added. 

"Fortunately, this has not been a prob-
lem thus far," Gayou explained. "Se-
venty-three percent of 1986 exhibitors 
have already reserved their same booth 
location ... The rest will fall into a 
tough situation, and will face being left 
out." 

"I have problems with having to tell 
a company it lost its space, but that's the 
policy," he added. 

For more information on next year's 
exhibit area, contact the NAB exhibit of-
fice in St. Louis: 314-721-7717. For other 
information, call the NAB convention of-
fice at 202-429-5353. 

Mexican 
Levels Sent 
by David Hughes 

Washington DC . . . The FCC has start-
ed sending orders that specify nighttime 
power levels to daytimers operating on 
Mexican clear channels, despite the fact 
that the final clear channel agreement 
with Mexico has not yet been signed. 
Show cause orders were mailed out in 

early June, FCC officials said, to many 
of the daytimers operating on the seven 
Mexican clear channels-540, 730, 800, 
900, 1050, 1220 and 1570 kHz. 

However, until the final agreement is 
signed, stations cannot legally implement 
their assigned powers. 
The final agreement was expected to 

be signed in April (the preliminary agree-
ment was signed in August 1985), but 
US/Mexican relations on other issues 
have been strained. Some industry obser-
vers say that has caused a further delay 
in the unrelated broadcasting agreement. 
Once the agreement is signed, the 

Commission will then notify each station 
that it can add night operations, provi-
ded it has responded to the earlier show 
cause order. 

"There is no substantive issue holding 
up the signing," NAB Legal Counsel Bar-
ry Umansky said. He added that day-
timers are reporting night power le 
in the same range as their lowest post-
sunset authorization. 
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-Readers'  
 Forum Got something to say about 

Radio World? Any comments on 
articles? Call us at 800-336-3045 or send a letter to Readers' Forum (Radio World, 
Box 1214, Falls Church VA 22041). 

Poor marketing 

Dear RW: 
I know that the AM steieo contro-

versy has been beat to death, but after 
reading John Cummuta's recent column 
"Marketing Basic to Business" (RW, 15 
March), I would like to add my thoughts 
to this subject. 
About a year ago, I borrowed a Sony 

all-mode AM stereo receiver and spent 
a considerable time listening to the sig-
nals from several stations in the San 
Francisco bay area broadcasting in AM 
stereo ( both Kahn and C-QUAM), at a 
distance from me of about 100 miles. 

During daytime hours, I could not 
hear any difference between these com-
peting systems. 

At night, however, I found that the C-
QUAM system is much more suscepti-
ble to propagation artifacts than is the 
independent sideband system Therefore, 
in my opinion, the Kahn system has the 
ackantage here. 

Other engineers who have spent some 
time comparing the two systems usually 
share this opinion. 

Yet, if you count the number of sta-
tions using the C-QUAM system as op-
posed to the Kahn system, as well as the 
selection of the C-QUAM system as a na-
tional standard by several foreign coun-
tries, it would seem that C-QUAM is fast 
becoming the de facto standard in the 
broadcast world. 

This brings me to the thrust of Mr. 
Cummuta's column, which points out 
the importance of product marketing. 
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Any good salesman will tell you that a 
good product can fail miserably in the 
marketplace due to poor marketing stra-
tegies, while an inferior competing pro-
duct can be successful because of effec-
tive marketing. 
I believe the apparent failure in the 

marketplace of the Kahn AM stereo 
system to be a good example of this. If 
you compare the marketing strategies of 
Kahn and Motorola, I think you will see 
my point. 

In my opinion, Kahn Communications 
has conducted one of the poorest mar-
keting programs imaginable, and the re-
sult is that their system, which many 
engineers consider superior, may not suc-
ceed in the marketplace. Mr. Kahn is a 
brilliant engineer who has developed 
some excellent products, but he should 
have left the marketing program for his 
AM stereo system to people who know 
how to mount a successful marketing 
campaign. He chose not to and is now 
facing the consequences. 

There is a lesson for us in all of this. 
I was recently in the San Francisco area 
on business. I stopped in at four of the 
many large home entertainment equip-
ment outlets there and asked them to 
show me some AM stereo equipment. 
Only one of the many salespeople I talk-
ed with was aware that there was such 
a thing. 

(continued on page 6) 

Daytimers faced with an extension in Daylight Savings Time (DST) 
are justifiably upset. A three-week extension in April will mean three 
weeks of lost morning drive time. Another extension in the fall could 
add a fourth week of dark mornings at a time when they are noticeably 
darker, even on DST. 

Already faced with a hostile economic environment in the all-too-
familiar AM versus FM war, this four-week period of artificially impos-
ed dark will hurt in lost ratings and lost listeners, and only serves to 
highlight the disadvantages of being an AM daytime station. 

Despite the all-out efforts of the NAB, the DST bills (one in each house 
of Congress) are similar enough and politically "safe" enough to almost 

ensure quick agreement and 
passage. 

Looking to the FCC for action, 
the daytimers have found that 
research by the Commission on 
across-the-board or selective 
power increases, even if possible 
under rules governing its authori-
ty, would result in increased 
interference. 

Or, as the FCC's Mass Media 
Bureau Chief, Jim McKinney, put it: 'The laws of physics are immutable." 

Since the AM band is already congested and suffering from adjacent 
channel interference far more than it should, any further power increase 
at an extra-early hour, such as 6 AM, would defeat the daytimers' pur-
pose, and is a poor tradeoff for what is being lost. 
The NAB should explore other solutions on the order of a political 

quid pro quo for daytimers to suggest to the FCC. These could come 
in the form of preferential processing of CP applications, a financial break 
on fees which will be charged to broadcasters beginning in 1987 to offset 
Commission costs, or some other area. 

Short of a presidential veto or a sudden national proclivity for go-
ing to work an hour earlier during DST, fallout from the extension is 
a pending fact of life. Daytimers' interests are best served by seeking a 
tradeoff that, though it may not result in the usual numbers in AM 
drive time, will help daytimers advance their positioning in the market-
place. 

Quid Pro 
Quo Best 
DST Plan 

—RW 

AM Improvement Lost Cause 
by Bruce F. Elving 

Adolph MN . . . Recent discussions on 
ways to save AM radio—including de-
bate over different AM stereo systems, 
the FCC's action ending AM-FM pro-
gram nonduplication rules and the pro-
posal to explore AM synchronous trans-
• mitters—may all be for naught. 

In publishing the "FM Atlas and Sta-
tion Directory" the past 15 years, I've 
had a chance to talk to a wide variety 
of people in and about the industry, and 
to form a few opinions. 
I developed a mild interest in FM at 

an early age. Maybe my father, having 

Bruce F. Elving, an occasional RW 
contributor, has a PhD in instructional 
communications from Syracuse Univer-
sity. His 1986, Tenth edition, "FM Atlas 
and Station Directory," will be available 
shortly at $8.95 plus 55 cents shipping. 
The book lists FM stations on maps and 
in directories according to geography and 
frequency. It lists FM station main chan-
nel programming, shows FM translators, 
and lists stations having a 67 or 92 kHz 
subcarrier. Write him at Box 24, Adolph 
MN 55701-0024; 218-879-7676. 

the initials F.M. Elving, had something 
to do with it. 
As a college undergraduate some 30 

years ago, I foresaw FM's ultimate domi-
nance. A former professor, Dr. Robert 
Haakenson, now with Woehr Asso-
ciates, consulting psychologists, Philadel-
phia, recently wrote:" . be sure some-
one trumpets your vision of FM's future. 
You are the only one I know who, at the 
time, accurately predicted the reality we 
now enjoy." 

[-Guest  
1 Editorial 

In a 1967 letter to another trade publi-
cation, I predicted FM would supplant 
AM, and compared AM to the 78-rpm 
phonograph record, which was then al-
ready obsolete. 

Later, as a guest on author Harry 
Maynard's program, "Men of Hi Fi" on 
WNYC-FM New York, in 1977, I men-
tioned that FM would completely replace 
AM, just as had happened for such 
voice-only forms of communications as 
police and other point-to-point services. 

Important as stereo, high fidelity and 

wide-appeal programming are to FM, I 
believe the major thing going for the 
medium is that it resides in the very high 
frequency ( VHF) portion of the 
spectrum. 
Ed Montgomery, in the 1 April RW, 

summarizes the difference well: "VHF 
communications have proven to be quite 
a reliable form of transmission. Although 
FM transmission lacks the groundwave 
signal that AM has to promote reception, 
the smaller size of the antennas required 
to receive the FM signal makes FM radios 
ideal for installations on vehicles and 
aircraft. 
"When the transmitting antenna is lo-

cated high enough, a large area can be 
covered at these frequencies without in-
terference associated with skywaves 
reflected back to earth at night in the 
medium wave band." 

(The article, however, is a little in-
accurate in ascribing tropo ducting for 
extremely long FM reception paths. Re-
ception at distances over 1,200 km on 
FM frequencies is usually caused by 
sporadic-E skip, which is at its annual 
peak during daytime hours in May, June 
and July. For more information on FM 

(continued on page 7) 
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'Dear Radio World:' 
(continued from page 5) 
As you can imagine, 1 was amazed 

that in a market the size of the San Fran-
cisco Bay Area, where AM stereo broad-
casts are readily available, the radio lis-
teners are not aware that this is the case. 
I am convinced that if we want AM 

stereo to survive at all, we must stop ar-
guing about which system is the best and 
put our energies into an aggressive 
marketing campaign to sell the AM 
stereo concept to the listening public. If 
we don't, we will face the consequences. 

F. William Rett 
Chief Operator, KXBX/KWTR 

Lakeport, CA 

Pirate's view 

Dear RW: 
I am appalled at your apparent anti-

pirate stance (FCC Clips, 15 February). 
I have been a radio pirate most of my 

life, although now I'm trying to go legit. 
Some of my broadcasting highlights in-
clude: running messages for the US Ar-
my hometown news service during the 
height of the Vietnam war, so families in 
my coverage area could hear their sons 
and know that they were still alive. 
You'd have messages like, "Hey, Ma, I 
wish I was home!" and in the back-
ground you'd hear KABOOM! It was 
enough to make you all misty. 
Not only did the families thank me, 

but one morning early (6 AM), I got a 
call from the Army thanking me for be-
ing the only station in Los Angeles to 
carry their service. The only station! I 
was proud, and perplexed. I guess other 
stations were too busy making money. 
My investigative reporting revealed 

that during the course of two years, three 
people were murdered in a gay bar in 
San Francisco. It was obvious to me that 
the killer was a person who frequented 
that bar, but no radio station, or even 
the police, knew that information. That 
newscast apparently caused enough calls 
to the police department to cause them 
to investigate and apprehend the killer. 
Too bad there wasn't a reward. 

Speaking of gay people, did you know 
that at this writing in San Francisco there 
are approximately 30 people dying from 
AIDS who have handcuffed each other 
to the doors of the Federal building? 
They've been there for something like 
150 days now, sleeping in tents at night, 
and by day battling drunks, punks, street 
people, the elements, and their terminal 
disease—and not one radio station, or 
TV station could give a damn! They're 
more interested in reporting Scare Tac-
tic headlines, like "100 people diagnos-
ed with AIDS this week." There ought 
to be a law! 

Or, how about Adam Clayton Powell, 
Jr., who buys a station in SF for $2 
million, runs it for a month, never pays 

anybody, goes bankrupt, stays off the air 
for 5 months, and sells it back for $5 mil, 
with a profit of $3 mil. 

Is this right? I know a lot of people 
who are pirates who could serve the 
public better! 

There are many pirates like me—who 
can develop meaningful programs 
without interfering by using open chan-
nels and professional or homemade 
equipment—but who can't afford a f—g 
piece of paper! 
Somewhere I read that the airwaves 

belong to the public. Maybe the FCC 
should change that to . . . belong to the 
public for a price. What's the difference 
between here and Russia? If the FCC had 
any sense, they'd OK the proposed 
1605-1705 kHz for pirates who can't af-
ford the $30,000 lawyer fee, per hearing. 

Name withheld for obvious reasons 
San Francisco, CA 

Testimonial 

Dear RW: 
I read Readers' Forum, from the 1 

April issue, pertaining to AM stereo. 
I do not claim to be an engineer, but 

I do have good hearing. My ears tell me 
the C-QUAM stereo system is a good 
one. 

Let me fill you in on our station. We 
are a 1 kW, 24-hour station on a local 
channel. Our transmitter is located atop 
Look Out Mountain with a tower height 
of 202'. 
We recently installed the C-QUAM 

stereo system and we've never had a sec-

ond thought about doing it. We have yet 
to experience any of the problems the 
Forum writers have indicated. 

If anyone asks me for my suggestions 
on how to improve the sound of an AM 
station, my answer is C-QUAM stereo 
and Optimod-AM for the best possible 
sound. 

Chris C. Folsom 
WFPA 

Ft. Payne, AL 

Sage? 

Dear RW: 
Enuff is enuff already!! It was back in 

"ought eight," I think, or does it just 
seeeem that long ago, that we all 
gathered in those smoke-filled rooms and 
listened to the many tirades about Leo-
nard's magnificent machine ... usually 
given by Leonard himself. 

Finally we stopped hearing from Leo-
nard, or at least I did, because after 
about five years of hearing the same ha-
rangue, I quit attending those smoke-
filled sessions. 
Then the deluge began in the various 

periodicals I read. You guessed it ... 
from everybody that had bought Leo-
nard's magnificent machine. New words 
like "platmo" were being coined by "ful-
ly qualified engineers" who were almost 
deaf. Overnight, the newest miracle piece 
of precision test equipment became the 
SRF-A100. 
Now comes Gerald M. Lebow (RW 

Guest Editorial, 15 April). This "Execu-
(continued on page 7) 
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AM Improvement Lost Cause 
(continued from page 5) 
DX, write the nonprofit Worldwide TV-
FM DX Association, PO Box 514, Buf-

lo NY 14205-0514. Send $1.50 for a 
mole of their monthly bulletin, or $15 
a year's membership.) 

interest in nostalgia notwithstand-
mericans will not go back to AM. 
which languished for decades in 
shadow, is destined to not just 

'nate radio broadcasting, but to take 
tful place as the only purveyor of 
oroadcast communications world-
(save perhaps for international 

tortwave broadcasting). Thinking that 
"it does not matter whether it is AM or 
FM,. the important thing is that it is 
Radio," is a fallacy that has been em-
braced not just by radio management 
and by the regulators, but unfortunate-
ly by the engineering community. 
We are accustomed to driving the free-

ways, under overpasses, on steel bridges 
and through short tunnels and enjoying 
our FM radios. No longer need we be 
content with an inferior system that is 
subject to interference from other sta-
tions, from the roadway signal washouts 
and from "static" received from both na-
tural and manmade sources. 
Where FM needs help in covering diffi-

cult reception areas, there are translators 
and boosters that can be legally utilized. 
People who live in the suburbs, as well 
as the large group of people who have 
moved back to the country, do not want 
a system that will bring interfering sta-
tions through their local programming. 
Too, the idiosynchrasies of directional 

antennae at a high proportion of AM sta-
tions, daytime operation and presunrise 
powers often of just a few watts militate 
against the older medium. 
Once the broadcasting community 

perceives the inevitable, it can then do 

something about it. A solution I see is for 
AM broadcasters to cooperate with near-
by FM or TV stations and send their pro-
gramming out via subcarrier. 

In deregulating FM-SCA, or "SCS" 
(Subsidiary Communications Services), 
the FCC gave each FM station at least 
two subcarriers in addition to its stereo 
main carrier. It also deregulated the aural 
basebands of television stations, creating 
a "Secondary Audio Program" at 78.67 
kHz and a "professional channel" at 

102.271 kHz. While receivers for these 
services generally are not in the public's 
hands, they could be, if the industry were 
to work toward such a goal. 
By going to SCS, AM programming 

will finally be found on VHF (or in some 
instances, UHF) in a way that promotes 
frequency efficiency far moreso than 
having AM and FM stations duplicate 
each other. 
The idea is not as far-fetched as it may 

seem. Already some AM stations are 

sending out their programs on FM sub-
carriers. Some use it for sports relay; 
other to enable outlying cable systems to 
pick up the AM programming, and then 
the cable system processes the AM signal 
and sends it out on a cable FM channel. 

Survival is the name of the game in 
AM radio. You may read this and regard 
it as something from an FM zealot, which 
of course, I am. However, the sooner the 
industry works toward achieving full 
VHF distribution for what was once 
known as AM radio, the sooner, and the 
only way, I perceive, broadcasters' in-
vestment in AM stations will be, in any 
measure, protected. 

/Dear Radio World:' Continued • • • 
(continued from page 6) 
tive VP" must have the same feeling of 
omnipotence that the Irish have every 
March 17th and Texans have all year 
round. I mean, if ABC News is " unique-
ly qualified to bring you the world," Mr. 
Lebow is surely "uniquely qualified to 
determine who is and isn't a knowledgea-
ble engineer." 

Let's quote paragraph four . . . " Since 
all knowledgeable engineers and virtual-
ly all of the major broadcast groups 
have already decided that the Kahn/ 
Hazeltine system is technically superior, 
let's take the final step and move forward 
with it." 
Can you imagine my dilemma? After 

installing, or advising to have installed, 
several of those "other" systems, I must 
now call these stations and tell them they 
can't move forward because they didn't 
retain a "knowledgeable engineer." Ima-
gine the dilemma of Jack Layton of 
KDKA-AM in Pittsburgh. He must ex-
plain why KDKA can no longer be in-
cluded in one of the "major broadcast 
groups" of our nation. 

Yes, Mr. Lebow, you are unique. 
Only, in your case, that word stems 

WORLD CLASS REMOTE 
BROADCASTING 

A short list of standard features includes., carrying case, built in rechargeable batteries 
and charger, clock, stopwatch/timer, V.U. meter, wide range audio inputs (will match 
almost anything, cue channel, phone line alarms, memory dialing (tone or pulse), low bat-
tery indicator, ring indicator, line loss indicator, headset level, null, cue buttons, notch filter, 
high low boost, frequency response: 20 to 20,000 hz ± 0.5 db, signal to noise: 86 db (line 
level input) 70 db (mic level input), distortion: 0.15% typical. 

Lercom r Corporation 

P.O. Box 843 Merrifield, MN 56465 II (218) 765-3151 

Sold By All Quality Distributors 

from the Latin words "uni," meaning 
"one," and "eek," meaning "horse." 

It dumbfounds me how you could ever 
be connected with anything that's sage. 

Wm. L. ( Bill) Spitzer 
WLS Communications 

Rapid City, SD 

FMX fan 

Dear RW: 
Hooray for CBS. 
I think CBS Technological Labora-

tories deserve credit again—this time for 
the new FMX transmission and receiving 
equipment. This is not just another noise 
reduction system. 

Having been in the recording business 
for 17 years, I am an avid supporter of 

CBS products. As an engineer, I have use 
SQ (Quadrophonic) encoding/decoding 
processing gear and CX (Compatible Ex-
pansion) encoding/decoding systems. 
I would like to be the first consumer 

to purchase an FMX encoded receiver or 
FMX auto sound system. 
We need actual audio comparisons 

and tests between Dolby "FM" versus 
FMX transmission and decoding 
equipment. 

Another thought comes to my mind 
about the consumer. Who will purchase 
these FMX decoding systems, except we 
recording enthusiasts and broadcast 
engineers? 

David S. Pulwers 
Dave's Price Audio Productions 

Alexandria, VA 

International Tapetronics Corporation/3M 

The World Leader 

More International 1.4x-ironies 
Corporation/3M cartridge machines 

are installed in radio stations around the 
world each year than all other manu-
facturers' cartridge machines combined 
... and for good reason. For almost two 
decades, ITC equipment has maintained 
the standard of excellence in reliability, 
audio quality, and long-term cost effec-
tiveness; backed by ITC's legendary 
status as the industry's service leader. 

International Tapetronics 
Corporation/3M 's professional audio 
products include the most complete line 
of cartridge machines featuring state-of-
the-art microprocessor based logic for 
increased operational flexibility, 
reliability and easy maintainability. 

• 99B Cartridge Machines, "The Best," 
offering the patented ELSA auto-
matic cartridge preparation feature 
which includes azimuth aligning for 
maximum phase response 
performance 

• DELTA Cartridge Machines, "Today's 
Most Popular Cartridge Machines" 

• OMEGA Cartridge Machines, 
"Affordable Performance You 
Can Trust" 

• ESL YEraserlSplice Locator, 
combining quick erasing and splice 
locating into one simple step 

• ScotchCartnt Broadcast Cartridges, 
reel-to-reel audio performance 
and five times the average life of 
its nearest premium cartridge 
competitor 

• The FB-1 Interface converts an ITC 
cartridge machine into a potentially 
profitable telephone information 
service 
3M's vast financial and technological 

resources have combined with ITC's 
proven commitment for delivering 
uncompromising product quality to 
insure that when newer technology 
emerges, it will come from International 
Tapetronics Corporation/3M, "The 
Leader in Reliability and Service." 

Call today for more information and 
ask about 1TC's new lease purchase plan. 
In the U.S., call toll-free 800-447-0414, 
or collect from Alaska or Illinois 309-
828-1381. In Canada, call Maruno 
Electronics, Ltd. 416-255-9108. 

International Tapetronics Corporation/3M 

2425 South Main Street 
P.O. Box 241 
Bloomington, Illinois 61702-0241 

3M 
•  

Circle Reader Service 6 on Page 28 Circle Reader Service 22 on Page 28 



8 Rodio World July 1, 1986 

CCIR 57 kHz Stand Pleases US 
by David Hughes 

Washington DC ... Both US and Euro-
pean officials appear to be satisfied with 
the International Radio Consultative 
Committee's (CCIR) adoption of a 57 
kHz FM subcarrier ( SCA) standard for 
data transmission. 

While the CCIR, at its plenary assem-
bly in May, approved the 57 kHz Euro-
pean Broadcasting Union (EBU)-backed 
subcarrier standard (called the Radio 

Data System, or RDS), the international 
standards setting group also attached a 
footnote to its final adoption which re-
cognized that the standard may not be 
applicable outside Europe. 
US officials were concerned about the 

adoption of a SCA standard here because 
the FCC has essentially deregulated sub-
carrier operation. US stations common-
ly utilize other noncompatible subcarrier 
frequencies, such as 67 and 92 kHz, in 
addition to the RDS 57 kHz. 

All over the world, 
you can count on 
CSI transmitters. 

1/r Dependable 
i/r Efficient 

Cost-effective 

More than 1,000 Cs! 
AM and FM transmit-
ters are spread 
throughout the 
world, featur-
ing innovative 
design features 
for today's 
broadcaster. 

CSI trans-
mitter design is 
straightforward, 
using time-proven 
stable circuits and 
mechanical design 
features, assuring many 
years of superb performance. 
Cs! transmitters are designed for the broadcaster, 

with standardization of parts so that all are inter-
changeable for ease of operation; simplicity of design 
to control maintenance cost; and proven reliability. 

You can count on CSI transmitters for many excep-
tional features, such as front panel circuit breakers, 
lighted pushbutton switches, high-low switch and 
local-remote switch that enables the operator to 
disable the remote control for safety purposes. 
CSI is celebrating its 10th anniversary this year and 

now is part of the Cutler-Federal family of companies, 
headquartered in Lakeland, Florida. 

C51 ELECTRONICS, INC. 
PO. Box 965 
Highland City, Florida 33846 
(813) 647-1904 

According to NAB Engineer Ralph Jus-
tus, who serves as chairman of CCIR 
Working Group 10-B, which deals with 
FM (VHF) radio, the footnote said: 
"Some administrations outside of Region 
1 ( Europe) still have some of these (SCA 

The footnote 
satisfies the US 
and (the FCC's) 
deregulatory 

stance. 

55 
standards) issues under study and require 
more time before they can accept this 
recommendation." 

Satisfies US stance 
The CCIR's action, which caps its la-

test four-year standards-setting cycle, 
recognized the US situation, Justus said. 

"The footnote satisfies the US and (the 
FCC's) deregulatory stance," he added. 

While the RDS standard would not 
be appropriate here, US officials also 
did not want to "hold up the Euro-
peans' development of the standard," 

Justus said. 
Even if the standard was adopted 

without the footnote, it could not be en-
forced in the US, he added. "It would be 
ridiculous." 

Justus said that the CCIR also noted 
opposition to the standard from nations 
that do not use the Roman alphabet, no 
tably Japan and Middle Eastern cou 
tries. Japanese and Arabic script are s 
to be incompatible with RDS. 

History 
The US CCIR committee vote 

April to submit the footnote plan a 
CCIR's plenary assembly meeting, 
was held in May in Dubrovnik, 
slavia. Justus' 10-B study group 
tackled the issue in March. 

According to FCC official Neil Mc 
Naughton, chairman of CCIR Study 
Group 10, parent of 10-B, US officials ex-
amined the possibility of downgrading 
the standard recommendation to a "re-
port." 
However, one 10-B participant said 

that "it would look bad" if the US had, 
at the last minute and after several years 
of European studies into the SCA stan-
dard, "dug in its heels and opposed the 
standard." 
The situation existed, the participant 

added, because the US last year was not 
keeping close watch when the 57 kHz 
"signaling protocol" SCA standard was 
being developed, especially with its ap-
plication to data transmission. 

For more information, contact Ralph 
Justus at the NAB: 202-429-5346, 
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Earth Station Dereg Continues 
by David Hughes 

Washington DC ... The Commission 
has issued a second order on its plan to 
deregulate licensing rules for receive-only 
satellite earth stations. 
The first order in the issue, imple-

mented several years ago, made the 
Commission's licensing program for re-
ceive-only earth stations voluntary. The 
FCC also streamlined its licensing proce-
dures for those who want to obtain a li-
cense at that time. 
The licensing program was directed to-

ward providing interference protection to 
particular earth stations. Radio stations 
that utilize FCC licensed earth stations 
for programming services are protected 
from future causes of interference. 

In the latest order, released in April, 
the FCC said that still more streamlining 
is needed. It wants to "improve the effec-
tiveness of ... ( the) receive-only earth 
station licensing program through the eli-
mination of unnecessary regulatory poli-
cies." 

This second order examines problems 
that have developed with the "optional 
licensing program," with a goal of eli-
minating additional application require-
ments, the Commission said. 
The changes, which took effect 19 

May. include the removal of a rule that 
requires applicants for a license to sub-
mit a performance analysis with their re-
ceive-only earth station application. The 
FCC also agreed to routinely license 
small diameter antennas, such as 1.2 me-
ter equipment. 
The FCC, in the order, also said it 

will not require or accept applications for 
any receive-only facility in the 12 GHz 
band. 

Also, processing of receive-only earth 

station license modifications for "minor 
modifications . . . that do not change the 
degree of agreed-upon terrestrial interfer-
ence protection" will not be handled any 
more. 

However, changes for major technical 
modifications related to "interference 
protection" will continue to be processed. 
The Commission said it will issue a 

public notice on the various filing re-
quirements involving receive-only facili-
ties. "No new information will be re-
quested, and in most cases we are now 

requiring less information than before." 
Despite the changes, the FCC main-

tained that it still supports the voluntary 
licensing program. 
"A fundamental part of the licensing 

program is the frequency coordination 
process which provides the means for 
protecting proposed earth station sites 
from interference caused by terrestrial 
point-to-point microwave transmitters," 
the FCC said in the order. 
"We have previously recognized the 

effectiveness of this progress in achiev-

ing its objective and no parties have 
questioned its efficacy," the Commission 
added. 
The FCC said it will continue to 

specify the "particulars of operations- for 
the basic emissions and frequency band 
coordination, such as ranges involving 
azimuths, antenna elevation angles and 
satellite longitudes. 

Docket number is CC 78-374. For 
more information, contact the FCC's 
Common Carrier Bureau at 202-632-
7553. 

FCC OKs RCA Transfer to GE 
by Edward Wytkind 

Washington DC . .. The FCC has 
authorized the transfer of RCA Corpora-
tion and its wholly-owned subsidiaries, 
including the NBC network, to General 
Electric Company (GE). 

This action, taken 5 June, followed an 
announcement in late May by the US 
Justice Department's Antitrust Division 
that it would not block the proposed 
$6.46 billion merger. 
The proposed merger was announced 

by both companies 11 December 1985, 
following a $66.50 per share offer by GE 
for RCA's common stock. RCA's stock-
holders approved the acquisition 13 
February 1986. 

In approving the merger, the FCC also 
rejected petitions to deny the transfer of 
control to GE filed by Wilbert Tatum, 
chairman of the board of the New York 
Amsterdam News and Western Slope 
Communications, Anthony Martin-Tri-
gona and John S. Shipp. 
The petitions, among other concerns, 

Do You Read 
Between The Lines? 

It's some of the most important reading you can do. 
Take a look at your last equipment invoices. 

If you don't like what you find "between the lines:" 
give us a call next time. 

STOCK NUMBER 

ATR17463-01 

MPB15016-NO 

2 DMP01661-WO 

MAC11000-03 

1 ACM17286-01 

RFT12057-LP 

DESCRIPTION 

AUDIO TAPE RECORDER, 7.5IPS 
— Unmatched Customer Service 
MODULAR PATCH BAY, 24 JACKS, STER 
— Extensive parts inventory 
MICROPHONE, DYNAMIC, 150 OHM OMN 
— Experienced. knowledgabie salespeople 

AUDIO CONSOLE, STEREO, 12 INPUT 
— Comprelensive product me 
CART MACHINE, PLAYBACK AND RECOR 
— Complete Service acties 
STL TRANSMITTER, RACK MOUNT, TU 
— Strong po sale support 

.1130ADCAST 
msERVICES CO. 

We're easy to do business with. 
Neal Davis, Four Oaks, NC, 919 934-6869. Keith Arnett, Front Royal, VA, 703-635-1413. 

alleged that the proposed transfer vio-
lates certain aspects of the Communica-
tions Act, and that GE does not have the 
"requisite character qualifacations to be 
a (broadcast) licensee," according to the 
FCC. 
The Commission said it investigated 

the allegations and found them to be "in-
correct." 
The FCC also ordered the Fairfield, 

CT-based GE to sell, within 18 months, 
NBC's WNBC-AM and WYNY-FM, 
New York, WMAQ-AM and WKQX-
FM, Chicago, and WKYS-FM, Washing-
ton, DC. FCC rules prohibit ownership 
of a radio and television station in the 

same market. 
In a related matter, the Justice Depart-

ment found GE's vidicon (TV camera 
tubes) business to "conflict" with RCA's 
camera tube business, in a ruling late 
May, according to GE spokesperson 
Samuel Egbert. 
However, without saying whether GE 

is in the process of divesting its Owens-
boro, KY-based vidicon business, Egbert 
said, "we'll do whatever the Justice De-
partment tells us to do." 

Justice Department officials could not 
be reached for comment. 

For more information, call Alan 
Glasser at the FCC: 202-632-6357. 

Our Phono Preamp Sounds Best! n 
Guaranteed! 

• • 

4- 1• I le ISti •• 

The eetek BPA-200 
Balanced-Input Phono Preamp 

Only the BPA-200 has: 

• Isolated, passive equalization 

• Dip-switch input capacitance settings 

• Fully balanced outputs and inputs 

• Low-hum toroidal power transformer 

• 5-year parts/labor warranty 

• Full refund if it doesn't sound better 

than what you're using now! (:‘; da% approval) 

Call 800-231-5870 
(Texas, Alaska, Canada 713-782-4592 collect) 

for full information, or call your Logitek Instant Action Dealer. 

eogitek Electronic Systems, Inc. 
When it has to work right 
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Looking Back at AM Missives 
by Mark Durenberger 

Minneapolis MN .. A reader suggested 
we look back at some early columns to 
see if any of them "still made sense." She 
was wondering if AM as a dying (or 
emerging?) medium was viewed differ-
ently today from the way we saw it just 
a few years ago. 

[Engineering— 

Views 

In response, I quote from a February 
1982 column: 
"How come no one ever talks about 

the romance of long-distance AM at 
night? What a gas it is to be tooling 
down the Interstate at 2 AM listening to 
a French-Canadian jazz station slowly 
fade into a high-energy rocker from 
Tampa. 

"The very sound of slow fading and 
sporadic E-skip adds a dimension you 
can only appreciate at night in the auto. 
FM is way too predictable and almost all 
music! 
"Go up and down an AM dial these 

nights and you'll find few music stations. 

Mark Durenberger is a senior RW col-
umnist and director of Technical 
Development for Hubbard Broadcasting, 
Inc. His phone number is 612-642-4257. 

It's kind of interesting to hear the various 
sounds of news/talk stations which help 
the miles go by; but there's nothing as 
much fun as hearing Willie Nelson 
booming through the night, rolling over 
the countryside, 2000 miles from that 
mighty Clear. You feel a kinship with all 
the truckers on the road and even the 
sometimes-hideous processing doesn't 
seem to matter." 
Not too much has changed since I 

wrote that, though many of you will 
agree AM audio has gotten a whole lot 
better, and there are some very nice-
sounding AM stereo stations on the air. 

"And hello FM!" 
That same column steals a bit from 

Lloyd Hall's approach: "Early FM had 
romance, too. Remember the simulcast 
stations put up after WWII? 'Hello, and 
Hello FM!' A lot of AM stations finally 
returned their FM licenses to the FCC. 
Often those self-supporters made lousy 
AM radio but were great for FM sup-
port. A lot of AM stations destroyed 
their AM coverage area by installing 
super-tall self-supporters as AM towers 
with FM atop. 

"I mentioned ... some of the fun we 
had doing early AM/FM or AM/AM 
stereo. That was done one channel on 
each station! 

"My 'Elmer' was Chief Engineer of 
KFAM/ St. Cloud, Minn. Bob Witschen 

designed his new studios for stereo, and 
when his station installed an FM trans-
mitter, Bob did live AM/FM stereo from 
that studio! 

"His was an early high-power FM sta-
tion, and it was one of the few we could 

é  

How come no one 
ever talks about 
the romance of 

long-distance AM 
at night? 

55 
get with our yagis on rotors. There were 
few stations on the air in the late '40s, 
and a 100-mile reception report was a 
sought-after prize." 
I said this in 1982 and still mean it: "As 

regards topics for this territory of Radio 
World, perhaps you've missed our cries 
for ideas. It may be we've given you all 
the technical telephone info you need for 
a while. 

"There may be, however, an area we 
have missed. I hereby challenge you: if 
you can come up with a hot idea worth 
discussing, something that really appears 

interesting, I'll gladly research it and dis-
course all over this column. Let me 
know." 

So . . let us know! 

Updates and miscellany 
A quick note to update you on our 

Santa Fe AM Synchronous Booster pro-
ject: We're awaiting FCC processing, just 
behind a Seattle, Wash. station. 
As of mid-June, I understand a Hawai-

ian station has applied. Stay tuned to this 
column for the latest. 

We'll all soon be reading about Bill 
Ruck's forays into the performance stan-
dards of the new telephone company and 
the very real problems encountered in 
trying to exact realistic distortion figures 
from equalized program channels fun-
nelled through the new digital hierarchy. 
It's enough to make a mother (Ma Bell?) 
cry. 

Bill's Bell findings and frustrations will 
fill a future column or two. 
A quick reminder is in order in mak-

ing your plans for the several fall techni-
cal shows. Michael Rau of NAB tells me 
the radio show in New Orleans is going 
to be an "all-stops-out" barnburner with 
a lot for engineers. 
The SBE National Convention is slated 

for St. Louis, and the 32nd annual Broad-
casters Clinic for Madison, Wisc. These, 
alongside the IBC in England, the IEEE 
Broadcast Symposium, and state and 
regional conferences, make this a helluva 
fall for convention choices. Hope you've 
made yours by now, and that you're at-
tending as many shows as possible. 

New Problem Solvers Available from Northeast 

CF-98 FM 
Antenna 
Filter The CF-98 is a pre-

cision device designed 
to pass a desired FM station 
and reject others. This will 

lower the amount of interference 
generated by strong local stations 

in your receiver. It is American made 
using all copper parts ( no aluminum) and 

has a quality E.F. Johnson tuning capacitor. 
It is water resistant and can easily be totally 

waterproofed for outdoor use. 

VRC-1000 Now Available 
Remote Control from Anywhere 

• 

• Perfect for multiple studio site operation 
• For Group Directors of Engineers 
• For Contract Engineers 
• For Back-up Remote Control of larger systems 

Gates/Harris 10 Minute Retrofit Kit 

1.11.0.11111111.0.1111. 

••••••••••••••••• 

Replacement electronics for the Harris Executive, Diplomat, President or Ambassador con-
sole has been a long time in coming. That's why our engineers developed the HPR-100 preamp 
card and the HLR-100 line amp module as plug-in replacements for their old counterparts. 
Our electronics will work with either the existing power supply or any regulated OEM 

supply with no change in specs. A typical installation can take as little as ten minutes of 
an engineer's time and drastically reduce future maintenance headaches. 
Compare the specs and features with today's best and you will see why our upgrade makes 

good sense. You have a great piece of hardware, why not make it perform at its best in 
your on-air production studio? 

Straight Wire Audio's New CDQueTM 
Place Your Order Now! 

scTi 
fallalialla,•••••• 

SWA's CDQuém is the first CD player built specifically for broad-
casters. It features rack mounting, balanced outputs, remote control 
interface, and variable pitch control. And all at a price competitive 
with consumer decks. 

For system configuration and pricing call: 800-227-1093 (NY call 518-793-2181) 

NORTHEAST BROADCAST LAB, INC. PO Box 1176 South Glens Falls, NY 12801 

Circle Reader Service 35 on Page 28 



July 1, 1986 Radio World 11 

MODEL AT-51 

AUDIO TEST SYSTEM 

Harris Offers HandsArOn Help 
by Peter O. Swanson 

Boston MA ... If you heard of a low-
cost option for your station's transmit-
ter that could cut downtime, maximize 
operating efficiency and streamline the 
maintenance process while increasing 
your understanding of your rig, would 
you be interested? 

Harris Corporation, makers of wide-
ly used broadcast transmitters and equip-
ment, offers such an option for their cus-
tomers. The Harris Broadcast Technol-
ogy Learning Center, located at their 
Quincy, IL factory, offers intensive, 
high-quality courses that are custom tail-
ored to each type of transmitter they 
offer. 
The courses typically consist of a full 

week of classroom and hands-on 
instruction. 

Included in the cost of the course is a 
full set of documentation (both operating 
manuals and prints) for your particular 
equipment that you can take notes on 
and mark up to your heart's content. 

Supplemental materials may include 
papers explaining unique principles (such 
as pulse duration modulation or progres-
sive series modulation) employed in the 
particular model you are studying, and 
extensive tips on extending tube life. 
I have had the good fortune to attend 

two Harris courses. The first dealt with 
the Harris FM-25K transmitter and the 
MS/MX-15 FM exciters usually paired 
with it. Our group of eight students was 
divided equally between engineers al-
ready using FM-25s and those about to 
install them. 
The quality of instruction was excel-

Peter Swanson is engineering super-
visor for WBZ Radio, Boston. He can be 
reached at 617-787-7055. 

lent. Every single circuit in the exciter 
and transmitter was explained down to 
the component level. 

Questions, both "real world" and 
theoretical, were addressed as they came 
up. If the instructor felt he might not 
have fully answered an inquiry, he'd ar-
range for another Harris staffer more 
familiar with that particular "wrinkle" to 
meet with the class. Having the full re-
sources of the Harris factory people 
backing up this high level of instruction 
was invaluable. 
What specifically can the school do for 

you? One of the 'Catch-22s' of having 
quality broadcast equipment that seldom 
fails is that, when it finally does need 
repair, you may lack the familiarity with 
the particular circuit or hardware that's 
in trouble. Precious time gets wasted 
when you can least afford it. 

While stydying the theoretical side of 
the Harris equipment, you also are given 
an opportunity for some practical hands-
on experience without having to take 
your rig off the air to do it. 

Example? At the session I attended, an 
FM-25K and dummy load were set up in 
an adjoining classroom for us to take 
apart and troubleshoot. Each member of 
the class got to tune right into the dum-
my and get a feel for how a properly run-
ning unit behaved. 
Our instructor then had us leave the 

room while he booby trapped the rig. 
We then got to fix the bugs he'd planted 
in the transmitter. We repeated this pro-
cess for several "failures." 
We had opportunities few would be 

able to take using their own on-air rigs 
to pull things apart just to see how they 
work. 
The MW-50 series course was con-

ducted in a similar fashion, but with a 
"baby" MW-50. A 10 kW version of their 

The AUTOMATIC 
Audio Test System 

That Measures.. • 

• Harmonic Distortion 
• Intermodulation Distor-
tion 
• Volts 
• dB 
• Signal + Noise / 
Noise Ratio 

• Wow and Flutter 
• Stereo Phasing 
• Differential Gain in 
Stereo Channels 

Contact Us Now For Complete 

Details And Descriptive Literature. 

IITOMAC INSTRUMENTS 932 PHILADELPHIA AVE. SILVER SPRING, MD. 20910 

(301) 589-2662 

PDM series of transmitters that employ 
identical PC boards and setup procedures 
for the PDM stages served as our guinea 

Pig-
Hands-on learning provided what 

reading and listening couldn't alone. 
During a typical week at the school, 

several guest lecturers from Harris' Cus-
tomer Service and Field Service depart-
ments offer insight into the day-to-day 
workings of the equipment. They know 
what's happening in the real world, and 
offer much support in handling preven-
tive maintenance and repairs. 

For instance, the various ways Harris 
Customer Service has of getting needed 
parts to a customer is discussed. Depend-
ing on the urgency with which you need 
a replacement part, options run from or-
dinary UPS shipment to having a 
chartered airplane run a part from Quin-
cy to Chicago or St. Louis, or getting the 
part a "seat" on a commercial flight head-
ed near your city/town. 
They explained the relationship be-

tween timeliness versus cost in using var-
ious carriers, information which is useful 

1.• 

for future decision making. 
For further appreciation of the work-

ings of your rig and of Harris' pride in 
its products comes with the factory tour 
that is part of your week in Quincy. 

If you are working with a Harris trans-
mitter (or other major broadcast system) 
and haven't taken the course covering 
that particular model, you should seri-
ously consider doing so. 
The courses are reasonably priced 

($450-$650 for the week's instruction and 
materials). I suspect Harris runs the pro-
gram more as a convenience to their cus-
tomers than as a profit-making venture. 

Discounted motel room rates are avail-
able in Quincy for participants in the 
programs. Connecting flights can be 
made between Quincy's own airport arid 
both St. Louis and Chicago airports. 
Harris provides a package of maps and 
information covering local accommoda-
tions, car rentals, restaurants, etc. 
Take the opportunity to broaden your 

knowledge of the gear your station's 
revenues depend on— it will be time and 
money well spent. 

It's time to 
think again 

about Automation. 
If you had previously dismissed pro-
gram automation as too expensive, 
now is the time to reconsider. If you 

considered automating the overnight, but 
didn't think that it was economically feasible. 

IGM has the system for you. If you ate using Satellite 
Music Network, Transtar, or any of the satellite 

services and have not automated because of the expense, IGM provides a cost-effective 
system today. 
With systems starting at less than $20,000, IGM thinks it's time for you to re-consider 

automation. The IG M-EC is an economical automation controller for use in your sta-
tion. We developed a computer program to turn your IBM-PC or compatible computer 
into a program automation system. using the IGM-EC as the audio/machine controller. 
The IGM-EC is already equipped with 12 audio channels. These can be used for 

satellite and studio inputs. You may also use the IG M GoCart or Instacart for random-
accessed commercials or announcements. To meet your other requirements, we can 
add Studer-Revox PR-99 Reel-to-Reel machines and Fidelipac cart machines. 
IGM has over 20 years of program automation experience and will help you design 

a system to meet your operational and financial requirements. For more information 
on the IGM-EC. use the attached 
coupon or call 800-628-2828, Ext. 578 

IGMCOMMUNCATIO\S 
OK, I thought about it. Send me information on automating with the IGM-EC. 
Name Title  

Station   Phone  

Address  

City   State Zip  

or Call 800-628-2828, Ext. 578 

IGMCOMMUNICATIONS 
282 W. Kellogg Road, Bellingham, WA 98226, 206-733-4567 
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ERS Messages Auto-Recorded 
by Ronald F. Balonis 

Wilkes-Barre PA ... The Emergency 
Broadcast System (EBS) remains one of 
the few FCC-regulated areas left that is 
still carefully defined in how it is to be 
done. Despite that, EBS works, as in-
tended, most of the time. 

Ron Balonis is CE at WILK, Wilkes-
Barre and a frequent contributor to RW. 
He can be reached at 717-824-4666. 

As a system, EBS is quite complex, 
with many, many equipment specs and 
procedures that have to work for it to 
function. Even when all the equipment 
works, the system can fail because of a 
non-EBS equipment fault elsewhere in a 
station, especially, it seems, in the con-
fusing and tense what-to-do? moments 
after the EBS Alert sounds. 
The EBS rules or procedures fail to ac-

count for one prime factor in radio to-
day. The modern radio announcer/ 

Switch off your 
black & white radio 
Install Microdyne's 1100 PCDR(5) tunable demodulator 

and put "color" in your radio broadcasting picture. 

We'll show you how to reduce your operating costs and how 

to access nearly every SCPC satellite channel in use. 
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operator has the task of juggling four or 
five tasks at the same time ( it comes with 
the job), and waiting around for an EBS 
Alert is only one of them. Getting the 
EBS message taped or written down for 
rebroadcast, in a 'drop-everything-else' 
moment's notice, can be a weak link in 
the EBS message distribution daisy chain. 

This is a problem that begs for a solu-
tion other than that of finding fault with 
the system, the procedures or the equip-
ment; yet a solution is so obvious that 
it's a wonder the FCC didn't initially 
build it in. 
The solution for the weak EBS mes-

sage link is to set up the EBS equipment 
so that EBS DECODER'S ALERT will 
automatically record the EBS messages. 
The diagram (Figure 1) shows my EBS 

message tape recorder control circuit. 
The circuit's relay electrically latches on 

when the EBS decoder detects the two 
tone Emergency Action Notification, anc 
remains on until manually reset, evei 
when the EBS decoder has been reset. 
The cassette recorder's input connect 

to a 'live-all-the-time' audio point in th, 
EBS receiver, so that the cassette will re 
cord when the decoder is reset and enabl, 
testing of the cassette recorder and th, 
circuit. 
Automatic EBS message recordinj 

adds another level of complexity to thg 
station's EBS equipment because the tap 
recorder and the control unit must bg 
checked and tested so that they don't als( 
become a weak link. 

In addition, there is another button fo 
the announcer to press to reset the EW 
equipment. 
However, as insurance against thg 

weak EBS message link, it's well worti 
it. It also provides a record of the routing 
EBS tests that are received, so that thg 
reason for the ones that aren't logged car 
now be quickly determined. 

Figure 1. EBS Message Tape Recorder Control Circuit. 
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The Moseley PCL-606/C 
Totally Transparent 

• Ends telco line charges • Ultra low noise 
• Unequalled selectivity • Selectable IF bandwidth 
• Outstanding linearity and frequency stability 
• Built-in diagnostic metering—received signal read in true microvolts 
• Digitally synthesized transmitter—no crystals 
• All service adjustments through top covers 
• Two multiplex inputs, individually adjustable 
• 115 kHz extended baseband available at no additional charge 
• PCL-606/C is composite stereo. For mono, specify PCL-606. 

For System Configuration and pricing call: 

NORTHEAST BROADCAST LAB, INC. 

PO Box 1176 
South Glens Falls, NY 12801 
800-227-1093 (NY call 518-793-2181) 

Corporate Headquarters: 7 Michael Avenue • E. Farmingdale, NY 11735 
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Cart, Time, Phase Links VitcidiowW orld 13 Vital 
John "Q"Shepler 

Rockford IL . . This column is about 
time, frequency and cart machines. 

Perhaps it may see odd to discuss all 
three at the same time. Nevertheless, they 
do come together in all tape equipment. 
Understanding the relationship is the key 
to solving the problems of poor separa-
tion and stereo/mono incompatibility. 

Let me begin with this statement: Time 
is Frequency. I'll illustrate the point with 
he simple sine wave in Figure 1. 

QN 
Tips 

A sine wave is only a sine wave be-
cause we choose to picture it that way. 
Say you have a center-zero voltmeter 
and you connect it to a sine wave genera-
tor with a frequency of 1 Hz. If you 
watch the meter, do you see a sine wave? 
No. 
What you see is a meter with the poin-

ter moving back and forth. That's be-
cause the generator output is a varying 
voltage level, not a wave of any sort. 
Now, increase the frequency of the 

generator to 1 kHz and connect it to an 
oscilloscope. Do you see a sine wave? 
Well, it looks like a sine wave. 
The point is that we are accustomed 

to picturing audio waveforms just like 
they would appear on a specialized in-
strument, the oscilloscope. 
What is unique about a scope is that 

the picture we take for granted is a vary-
ing voltage displayed with respect to 

John Shepler is a broadcast consultant, 
teacher, writer and former CE. He can 
be reached after 8 PM at 815-654-0145. 

time. We talk about cycles which are 
complete repetitions of the wave shape, 
but each cycle is also a definite unit of 
time. 

If you use the familiar equation: 
t = 1/f, it is easy to figure out that a cy-
cle of 1 kHz is the same as 1 msec. 
Now, let's look at two sine waves of 

the same frequency. Time is the same for 
each waveform. 

If they are synchronized, they will be 
at the same voltage at any given instant 
of time. 

If they are of the same amplitude, you 
can connect a voltmeter, one signal to 
each lead, and the voltmeter will read O. 
Synchronized waveforms are said to be 
in phase. 

Figure 2 shows a classic problem with 
stereo tape. Two signals which are in 
phase on the tape tracks become out of 
phase after pickup by the tape head. 
Why? 
The quick reply is that the skew is 

caused by head misalignment, specifi-
cally azimuth. 
Now, azimuth is nothing more than a 

side-to-side rocking of the tape head in 
its mount. So why does that create a 
phase problem? 
You have to look closely at the head 

to see the answer. The tape head is real-
ly two independent magnetic pickups 
mounted together for convenience. By 
definition, the head is aligned when the 
two pickups are exactly on top of each 
other. A line perpendicular to the deck 
of the cart machine would run through 
the center of the pickups. 

That's how standard tapes are created. 
The head of the recorder is mechanical-
ly aligned so that it is perfectly square 
with the pickups on top of each other. 
A single sine wave is fed to the two chan-

Figure 1 

I— I Cycle —I 

Time 

Figure 2. 

nels of the head and recorded on a master 
tape. 

If the playback head is also mechani-
cally aligned, the reproduced sine waves 
should be exactly in phase. 
The problem occurs when the head 

gets bumped or works its way into a dif-
ferent position. Now, the pickups are off-
set from each other so that one channel 
on the tape gets picked up before the 
other. The output of the cart preamps 
shows the waveforms out of phase. 

This situation can be rectified easily 
enough. Get out your Allen wrench and 
tweak the head back into correct me-
chanical alignment. You'll know when 
you've succeeded because the output sig-
nals will show up in phase on the scope. 

But what if the problem is in the re-
cord head? The cartridges may have been 
recorded on many machines, each with 
a slightly different head positioning. The 
tape itself may be slightly skewed. Is is 
really practical to re-align the playback 
head for each cartridge? 

I'll digress for just a second to talk 
about a mechanical solution to this di-
lemma. What ITC has done is to assume 
the playback head is correctly aligned 
and then to adjust the record head azi-
muth until the output is in phase. 
A microprocessor-controlled motor-

ized head mount rocks the head back and 
forth until tones recorded on the car-
tridge are considered in-phase by phase 

Attention FM Broadcasters 
No other company in the U.S. matches our experience with single-

and multi-station FM antennas. If you have to meet Docket 80-90 
HAAT/ERP requirements, contact Tennaplex. 

Combiners that are stable and reliable without 
controlled environments. 

Antennas that are truly circularly polarized, 
and unaffected by the mounting structure or 
ice and snow without de-icers. 

TENNAPLEX SYSTEMS LTD. 
452 Five Farms Lane, Timonium, Maryland 21093 Tel.: (3)1) 561-1999 
21 Concourse Gate, Nepean, Ontario K2E 7S4 Telex 053 4962 Tel.: (613) 226-5870 

detection circuits connected to the play-
back amplifiers. 

It works. In fact, it works great. How-
ever, once the alignment has been deter-
mined mechanically, there are no further 
compensations. If the tape jitters or if the 
playback heads get out of alignment, 
there is no automatic way to fix the prob-
lem with this scheme. 
At this point, the relationship between 

time, frequency and phase suggests other 
ways to solve the alignment problem. 

Consider again the out-of-alignment 
tape head in Figure 2. With the head 
tilted, you can see that the pickups are 
no longer on top of each other. If you 
measure horizontally, there is some dis-
tance (d) between the pole gaps where 
the pickup occurs. 
Remember the simple formula, t = 1 If, 

that relates time and frequency. There is 
another simple formula t=d/r, that re-
lates time and distance. 

Let's assume the tape is moving past 
the head at 7.5 ips. Let's also assume two 
sine waves of 15 kHz were recorded on 
that tape exactly in phase. The time for 
a 15,000 cycle per second signal to com-
plete one cycle is 1/15000 or 0.0666 
msec. A half cycle takes 0.0333 msec. 

This is where phase comes in. If fre-
quency can be converted to time, so can 
portions of cycles. Usually, portions of 
cycles are measured in phase angles of 0° 
to 360°. You can talk of phase in degrees 
regardless of frequency, since phase is 
only valid on signals of the same fre-
quency, or multiples of that frequency. 

If the frequency is known, the time per 
cycle is also known. In this case, it is 
0.0666 msec for 360° or 1 cycle. Half a 
cycle, or 180°, is 0.0333 msec. Thus, 
phase can also be described in terms of 
time. 
Back to the tape head. The tape is 

moving 7.5 ips, so if the distance between 
the pole gaps is 0.00025 inches (250 itin), 
the tape will cover that distance in 0.0333 
msec, which represents 180° of a 15 kHz 
waveform. 

Thus, the time elapsed between the 
taped signals getting to their respective 
head pickups causes the resulting outputs 
to be out of phase. This implies that if 
there were some way to adjust time, the 
two signals could be put back in phase. 

It isn't possible to speed up time to get 
the lagging waveform back in phase with 
the leading channel. However, it is possi-

(continued on page 14) 
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Cart, Time, Phase Links Vital 
(continued from page 13) 
ble to delay the leading channel until it 
matches the lagging channel. Figure 3 
shows how this is done. 
An electronic time delay, such as the 

type used in reverbs and talk show de-
lays, is placed in series with the leading 
channel. The amount of delay is adjusted 
until track 1 and track 2 are in phase. 

Adjustable-digital or bucket-brigade 
time delays are readily available. The 
trick is to know how much delay to add, 
and to which channel. To avoid guess-
work, time delays can be added to both 
channels, with one TD set to a certain 
number of microseconds and the other 
varying from 0 to several thousand 
microseconds to correct early- or late-
arriving sign21s. 
The Howe Phase Chaser uses a circuit 

called a cross-correlator to determine 
whether the channels are in phase. 
The cross correlator looks at the left 

and right channels like you would on a 
scope. It looks for a pattern of phase dif-
ference between channels over a wide fre-
quency range. 

If a time difference is caused by and 

out-of-azimuth head, the phase differ-
ence will increase with frequency. ( Nor-
mal stereo phase variations are more ran-
dom, and will not show this pattern.) 
The Phase Chaser adjusts the time delays 
until the pattern disappears. 
The Ramko PhaseMaster works dif-

ferently. Part of the left channel audio 
is recorded on the cue track. The ap-
proach here is that, if the head is tilted, 
the cue track pickup will be out of align-
ment with the left and right channels, just 
as the latter are out of alignment with 
each other. 

This system is more methodical, since 
it is comparing two supposedly in-phase 
signals to make the time delay adjust-
ments. There is no correlation circuit that 
tries to decide if the phase problem is 
misalignment or normal stereo. 

However, the PhaseMaster circuit 
must be incorporated in each cart ma-
chine. One Howe Phase Chaser may be 
installed downstream to correct the mix 
from many potentially out-of-phase 
machines. 
A third approach is the Harris ATBC 

or Audio Time Base Corrector. Harris 

"Re 

DELTA'S 
Impedance Measuring 
Products 

INDUSTRY-STANDARD 

RG-4 

The RG-4 combines high level output (10 
VRMS) capacity with a sensitive receiver 
(5 micro V) and more than 120 dB 
receiver/generator isolation. 

Frequency increment and decrement 
keys sweep the operating frequency in 1, 
10, 100 or 1000 kHz steps. 

• Frequency range: 100 kHz to 30 MHz 
• Receiver/generator isolation: > 120 dB 
• Generator output: to 10 VRMS into 509 
• Modulation: 400 Hz, 90% AM, 50 Hz 

square wave 
• Receiver sensitivity: 5 micro V nominal 

01B-3 

The 01B-3 Operating Impedance Bridge 
provides extended resistance and reactance 
ranges, measuring up to 1000 ± j900 ohms. 
The bridge has a built-in carrying case and 
RF amplifier for improved nulling. 

• Frequency Range: 500 kHz to 5 MHz 
• Through Power Rating: 5 kW Modulated 

10 kW Carrier only 
• Direct Reading in R: - 1000 to + 1000 

ohms 
• Direct Reading in X: -900 to + 900 ohms 
• Accuracy: R and X, 2%, ± 1 ohm 

01B-1 
The Operating 
Impedance Bridge 
measures the imped-
ance of networks, 
radiators, and the like 
while they operate under 
full power. VSWR as 
well as complex impedance 
of up to 400 ohms ± j300 
ohms can be measured. 

• Frequency Range: 500 kHz to 5 MHz 
• Through Power Rating: 5 kW Modulated 

10 kW Carrier only 
• Accuracy: R and X, 2%, ± 1 ohm 
• Direct Reading in R: 

-400 to + 400 ohms, standard 
-1000 to + 1000 ohms, optional 

• Direct Reading in X: 
-300 to + 300 ohms, standard 
-900 to + 900 ohms, optional 

• Measures VSWR: Zo = 0 to 400 ohms 

CPB-1 (5 kW), CPB-1A (50 kW) 

The Common 
Point Impedance 
Bridge is designed 
for permanent 
installation. It 
allows continuous 
monitoring of 
the common point, 
thus facilitating network adjustment. 
This model can be provided with one 
of Delta's TCA ammeters mounted in the 
front panel. 

• Frequency Range: 500 to 1640 kHz 
• Power Rating: CPB-1, 5 kW 

CPB-1A, 50 kW 
• Resistance Measurements: 

30 to 100 ohms Range 
± 2%, ± 1 ohm accuracy 

• Reactance Measurements: 
± 50 ohms (1000 kHz) range 
± 2%, -± 1 ohm accuracy 

DELTA ELECTRONICS 
5730 GENERAL WASHINGTON DRIVE 
P.O. BOX 11268 • ALEXANDRIA, VIRGINIA 22312 
TELEPHONE: 703-354-3350 TELEX 90-1963 

Celebrating over 20 years as the leader in RF Instrumentation. 

superimposes a modulated high frequen-
cy tone on the left and right channels 
during the recording process. The align-
ment tone is at 19 kHz, so it is easy to 
filter out before transmission. 
A single decoder and time delay ad-

justment circuit compares the phase of 
the 300 Hz modulation signals on the 19 
kHz alignment tone and adjusts the chan-
nel time delays. Since the tones are part 
of the audio on the cart, any head mis-
alignment or tape jitter will affect the 
alignment tones the same way as the 
audio. 

While there are competing methodolo-
gies for determining how much of a 
phase problem exists, the three systems 
just described have a common goal. That 
goal is to correct a mechanical misalign-
ment problem by electronic means. 

Perhaps a sophisticated RC phase shift 
circuit could be designed in lieu of the 
digital time delay approach. 

However, a RC filter also works in 
terms of time. Anyone who has built a 
neon relaxation oscillator or 555 timer 
circuit knows that time is a fundamen-
tal part of any physical process, be it the 
mechanics of tape movement or the elec-
tronics of charge flow. Understanding the 
involvement of time suggests new ways 
of solving old problems. 

Canadian Clear Status 
(continued from page 1) 
no need for the nontechnical ( minority) 
criteria. We didn't abandon anything." 
To prove the FCC's point, he said that 

since the seven Canadian clear channels 
were opened last fall, only one applica-
tion has been filed for a new station. 
"There may not be room for the number 
of stations the NBMC argued," Silber-
man added. 
He said that the court agreed that "fair 

notice" was not given regarding the eli-
mination of the nontechnical criteria, but 
he added that the court did not address 
the "merits" of the FCC's clear channel 
order. 
NBMC Counsel David Honig could 

not be reached for comment. 
The Commission will have to issue 

another report on the docket that would 
solicit comments on whether to include 
a procedure for minority and noncom-
mercial applicants for new stations on the 
affected clear channels addressed by the 
docket, Umansky said. 

"It would require another phase of the 
rulemaking," he said. 

According to Silberman, a further 
rulemaking proposal will be issued on the 
docket in the next few months. 

For more information, contact David 
Silberman at the FCC: 202-632-7112, or 
Barry Umansky at the NAB: 202-429-
5430. 

Introducing the 
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• 

• C. E. E 4111I 

• 

• 

Now, six 

offices provide 

coast-to-coast coverage. 

For all your RF needs, call the 

RF Specialties office nearest you. 

_tea
)1, oSup ecioltiev 
jrp 

Tom Monahan 

RF Specialties 
of Pennsylvania, Inc. 
121 Conneaut Dr 
Pittsburgh, PA 15239 
412-733-1994 

A. RF Specialties of Washington, Inc. 
11721 15th Avenue NE 
Seattle. WA 98125 
(206)363-7730 
John Schneider/ 
Bob Arnold 

B. RF Specialties of California 
1810 Cliff Drive. Suite 163 
Santa Barbara, CA 93109 
(805)682-9429 
Sam lane 

C. RF Specialties of Nebraska 
2003 Brewster Road 
Bellevue, NE 68005 
(402) 734-5521 
Don Denver 

D. RF Specialties of Texas 
PO Box 8316 
Amarillo, TX 79114 
(806) 372-4518 
Don Jones/Tim Hawks 

E RF Specialties of Florida 
PO Box 397 
Niceville Ft 32578 
(904) 678-8943 
Bill TurnE', 

Each office 
individually owned 
and operated 
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JOY Enjoys Continual Power 
by Edgar F. Coudai 

Park Ridge IL .. . When thunderstorms 
threatened, the data processing person-
nel at radio station WJQY- FM, Fort 
Lauderdale, Fla., used to come to work 
"sick to their stomachs," said James L. 
Sorenson, CE for the station. "They 
knew that there was a good chance of 
electric power problems and they knew 
from experience what that meant to their 
computer operations . 

"Since we installed an Uninterruptible 
Power Supply (UPS), there has not been 
a single complaint, despite almost 30 
power failures." 
WJQY-FM, which bills itself as "JOY 

107," is #1 among women in the Miami 
area and #3 overall. It is part of the 
Amaturo Inc. group, which owns radio 
stations in Houston, St. Louis and De-
troit, and television stations in the 
Midwest. 

JOY's signal is sent by microwave link 
from the Fort Lauderdale studio to a 
transmitter at JOY's 1,000' tower in 
Hollywood, Fla. The signal blankets the 
Miami/Fort Lauderdale market. Soren-
son has engineering responsibility for the 
Fort Lauderdale complex and Hollywood 
transmitter. 

Fort Lauderdale is the administrative 
headquarters for all of Amaturo's 
properties. 

All accounting and traffic (ad spot 
inventory, program scheduLng, broad-
cast logs) are handled on an IBM Sys-

Edgar F. Coudai is a freelance writer 
who regularly writes on high-tech sub-
jects such as computer applications, elec-
tric power problems, radio, defense elec-
tronics and related subjects He can be 
reached at 312-823-3834. 

tg 
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FCC Directionals 
Multistations 

Rigid Transmission Line 
Pattern Studies 
Combiners 

Shively Labs 
(11,1,013 of Flowed I aboratones. Inc 

51 Harrison Rd 
Bridgton, ME 04009 

(207) 647-3327 
TWX-710-223-8910 SHIVELY BRGT 

call or write for more intormation 

tem 36 with 3 terminals, 256 Kbytes of 
main memory, 121 Mbytes of disk 
storage and 3 printers. The accounting 
and traffic software is Columbine Broad-
cast Information System's, tailored to 
JOY's needs. 

In addition to the System 36, the com-
plex employs three IBM PCs (the PC in 
the assistant controller's office has a ter-
minal emulator board that allows it to 
access the System 36) and three stand-

alone CompuCorp word processing 
systems in the legal and administrative 
departments. 

12 seconds: an eternity 
Sorenson, who joined JOY in 1984, 

said, "We had problems with the quali-
ty of electricity supplied by Florida 
Power and Light. The station was ex-
periencing large voltage swings, outages 
and surges, almost all of which fell 

within the boundaries the power industry 
considers 'acceptable.' For instance, 
FP&L does not recognize as an outage an 
interruption of power of less than 30 
seconds. But any outage of any 

measurable duration can be disastrous 
when you're dealing with computers and 
audio broadcasts." 
To remedy the outage problem, JOY 

had installed a 350 KVA diesel-powered 
(continued on page 16) 

Dynamax 
by Fidelipac 

THE MOST EXCITING 
DEVELOPMENT IN 

CARTRIDGE MACHINE 
HISTORY 

The CTR-100 series offers features no other 
tape cartridge machines provide. The 
CTR-100 is the machine by which all others 
must be judged. 

DYNAMAX CTR-10 

RPM 

11WILumull 

DYNAMAX CTR-100 

The cost effective CTR-10 incorporates the 
same rugged, reliable tape transport 
Fidelipac developed for its top of the line 
CTR-100 series. 

Now you can replace your older equipment 
with the assurance that it will meet the critical 
demands of engineers, programmers, and 
listeners. 
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FERRUPS Keeps WJQY On Line 
(continued from page 15) 
generator. The generator can support 
the whole complex: microwave trans-
mitter link, lights, typewriters, coffee 
pots, air conditioning, everything," 
Sorenson said. "The problem is that 
it takes about 12 seconds to run up 
and lock in before the automatic transfer 
from failed line to generator takes 
place. 

"Twelve seconds is much too long," he 
said. "The computers crash. Vital data 
is lost off the System 36. Word process-
ing goes down. We have 12 seconds of 
lost radio transmission. Dead air. Twelve 
seconds—an eternity in broadcasting. 

"Even when there were no outages, 
surges and spikes were trashing data and 
directories on the computers' disks. In 
addition, there is about a 1/2 second 
switch transient when utility power 
comes back and the generator goes off," 
he added."We had to fill that power hole 
as well." 
The cost to JOY of the poor electric 

quality was many manhours spent in re-
constructing data, rewriting documents, 
and meticulously checking records that 
may or may not have been affected. 
"We needed a 12 1/2 -second cure," 

Sorenson said, "for the problems affec-
ting the System 36 and transmitter. And 
we wanted a cure that was economical, 
would use a minimum of space, and not 
demand any special facilities. In other 

words, we wanted something that would 
stay out of the way, do its job, mind its 
own business and tell us what it's doing 
when asked." 

First solution considered 
Sorenson said their first thought was 

to replace the generator with a traditional 
uninterruptible power supply. 

We wanted a cure that 
was economical, would 

use a minimum of 
space, and not demand 
any special facilities. 

"It would have been possible," he said, 
"but the costs would have been enor-
mous, both in installation and in con-
tinuous operation, because of the way a 
traditional UPS wastes power." 

Sorenson instead selected a FERRUPS 
manufactured by Best Power Techno-
logy, Inc., of Necedah, Wis. "I was 
familiar with Best's units from a previous 
study I had done for a two-way com-
munications system at American Motors. 
The Best units gave us instant power in 
the case of a blackout or brownout, as 

well as line conditioning and filtering at 
all times to control surges, spikes, tran-
sients, frequency variations and 
overamperage conditions." 
He continued, "I've heard the old 

arguments that an UPS should run all the 
time, with an inverter and rectifier con-
stantly on-line. I don't see why that has 
to be done. I want the backup power on-
line in less than one-quarter of a cycle. 
More important, I want it coming on-line 
exactly in phase in the cycle where power 
was lost. 

"The Best unit," he continued, "tracks 
the power coming in. If there is an out-
age, it picks up exactly where the power 
company's waveform left off, exactly in 
sync. In addition, the FERRUPS unit 
gives us a nice clean form, which is im-
portant in broadcasting." 
The 5 KVA FERRUPS system was in-

stalled by JOY's contract electricians in 
August, 1985. The 5 KVA size was deter-
mined by "going around the office and 
totaling the load demanded by each com-
ponent that would be backed up," Soren-
son said. 

Engineer John Farrell added, "We had 
a failure in the system's battery charger 
board two weeks after installation—an 
'infant mortality' failure common to IC 
boards. We called Best. They sent a new 
board by overnight express. The unit was 
fully operational again the next day." 
JOY put its data processing equip-

ment, along with the microwave trans-
mitter, on the Best system. 

In the first nine months after installa-
tion, Sorenson said there were two pro-
tracted power outages and "more than 
two dozen minor outages that the power 
company doesn't count, but which 
would have crashed the System 36." In 
each case, all systems protected by the 
FERRUPS functioned without 
interruption. 
As to space requirements, the FER-

RUPS system was located in a closet us-
ed for the storage of audio and video 
tapes. Sorenson said, "It's as near the 
System 36 as possible to cut down the 
amount of wiring needed. In radio, you 
want as little AC power running around 
as you can get away with, just to reduce 
electrical noise. 
"We also wanted it handy so that 

either John or I can check the diagnostics 
readouts regularly. We like the sealed 
batteries supplied because of our closed 
loop air conditioning system. The FER-
RUPS system needs no additional air 
conditioning or special facility of any 
kind." 
The System cost JOY about $14,000, 

with another $4,000 for the special wir-
ing runs that terminate in red outlet plugs 
signifying wall receptacles backed up by 
the FERRUPS system. 

How FERRUPS works 
The FERRUPS system provides two 

vital functions to its users: 
• Instant backup power in case of 

(continued on page 22) 

Talk Shows Aren't Tough Anymore! 
New Eventide BD980 Broadcast Delay 

Takes The Hassles Out Of Talk Show Production 
Sounds Better, Too 

(1) 

Cleanest, Fastest Catch-up Ever . . 
Automatically builds up delay quickly and inaudibly. Uses 
exclusive Eventide patented technology for catch-up qual-
ity light-years ahead of earlier designs. 

80980 Comes Fully Loaded. 
Stereo operation. 20kHz. bandwidth and 10 sec-
onds of delay are standard. And BD980 is priced 
to be a great value. 

Stereo Audio So Clean... 
You'll want to keep the B0980 in- line at all 

times. BD980 features 16 bit linear PCM 
design and 50kHz digital sampling rate. 
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Shows amount of delay, " safe" reading and operating 

mode at a glance. BD980 operating functions are fully 
remoteable and plug-compatible with our BD955. 

9 
Switch To A Helicopter Traffic Report ... 

Or other " live cued" event, with no timing or monitoring 
hassles. Just push the WAIT 8 EXIT button. The Eventide 
BD980 makes the " impossible" switch easy! 

a 
It's A Stereo Time Compressor, Too. 
Instantly shortens (or lengthens) audio spots up to ten 
seconds. Better stereo/mono phase compatibility than 
megabuck single purpose time compressors. Works with 

ANY cart or tape machine—variable speed NOT required. 

As A Production Tool... 

BD980 s Manual mode lets you set delay in one 

millisecond steps, from zero to 10 seconds. Ideal 

for vocal doubling, echo, and other effects. 

4, 6, 8, or 10 Seconds Of Stereo Delay. 

All of BD980's automatic modes can be 

set to give you 4. 6, 8 or 10 seconds of 
on-air stereo delay. 

When It's Time To Get OUT Of Delay... 
Just push the RAMP TO ZERO button and go on with the 
show. It's that simple. Delay inaudibly " catches-down" to 
zero. Frantic switching or monitoring hassles? Forgerem! 

Available Now! See how easy talk shows can be—Call your Eventide dealer 

to arrange for a demo. Or call Eventide direct at 1(8001 446-7878. 

Eventide Inc. • One Alsan Way • Little Ferry, New Jersey 07643 • (201) 641-1200 
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Circuit Affords Design Lesson 
by Peter Burk 

Part III 

Harvard MA ... Jeff couldn't under-
stand it. His latest digital project was 
spread out over three kludge boards with 
test leads sprouting like weeds. "It works 
some of the time," he said. 
I asked him what it was supposed to 

do. 
"It's the new contest telephone con-

troller the PD wanted . . . yesterday." 
I looked at the schematic. It was hard 

to tell which lines had been erased and 
which hadn't. 

"I'll make a deal with you," I said. "I'll 
help you straighten out this rat's nest if 
you'll promise to spend an hour with me 
before you start your next project." Jeff 
readily agreed. 
A week later he was in my office talk-

ing about a circuit to operate the 
transmitter filaments and plates on the 
same remote control channel. "You owe 
me an hour," I reminded him, "so here 
goes." 
We spent a few minutes talking about 

what the circuit should do. Jeff explain-
ed that he wanted to be able to push 
Raise once to turn on the filaments, then 
push it again to turn on the plates. The 
lower button would work the same way 
for turning the plates and filaments off. 
"It's easier for the jocks," he pointed out, 
"and saves a channel on the remote con-
trol." 
The circuit had to be smart enough to 

synchronize itself with the transmitter if 
someone made a change locally, and had 
to behave predictably following a power 
failure. 

It not only was a simple enough task 
which could have been done any number 
of ways—but it also provided an ideal 
opportunity to show Jeff a design tech-
nique that he could apply to future 
projects. 
We started by drawing a state diagram 

(see Figure 1). Each block is a desired 
state, with the connecting lines showing 
the condition necessary to cause a change 
of state. 

Looking at the Raise diagram, one 
starts from power up in the Idle 1 state. 
Turning Raise on should naturally start 
the filaments, which is the next block. 
When Raise is released, the Fil On out-

put should be removed. This is indicated 
by the On-Not line between Fil On and 
Idle 2. 

For the plates, pressing Raise moves 
one to the next block. labelled Plt On. 
At this point, Jeff and I discussed the 

options. We could choose to return to 
Idle 1, expecting the need to turn on the 
fils again, or we could choose to wait at 
Idle 2, assuming the possibility that the 
plates would get knocked off and need 
to be turned back on without going 
through the first step. 
We reasoned that having the filaments 

turn on each time the plates were turned 

Peter Burk, with Advanced Micro-
dynamics, is a frequent contributor 
to RW. He can be reached at 617-456-
3570. 
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on was acceptable, and it would also 
allow us to park in Idle 2, permitting im-
mediate recovery of a plate overload. 
The short loop labelled On-Not would 
provide return to Idle 2 when Raise is 
released. 

If the filaments were turned off inten-
tionally, we wanted to be able to turn 
them back on without the plates coming 
on. The loop marked Fil Off prepares for 
this event every time the Lower circuit 
asserts the Fil Off output. 
The Lower state diagram went to-

gether even more quickly. Walk through 
the logic and see if you can explain the 
loops back to Idle 1. 
I started to explain how we'd assign 

the output states for each block, but Jeff 
beat me to it. 
"We have four states, so we'll need 

two flip-flops, won't we?" 
I nodded and started to pencil in two-

digit binary numbers beside each state. 
Each digit would represent the output of 
one flip-flop. 
The actual sequence of binary num-

bers can be anything you want, but care-
ful assignment will reduce the number of 
gates needed to advance from one state 
to the next. Each transition should only 
change by one bit where possible. 
I started with a Moebius code, trying 

to impress Jeff. That would have work-
ed, but it made the output decoding more 
complicated; I ended up with the straight 
binary sequence shown next to each 
block in Figure 1. 

Any binary combination could be de-
coded for the plate and filament outputs, 
but a look at those state assignments 
showed that output A will be on for ei-
ther Plate On or Filament On, and off 
otherwise. Since we agreed to assert Fila-
ment On every time the plates are turned 
on, output A can directly control the fila-
ments. An AND gate is necessary to con-
trol the plates since they must only come 
on during the Plt On state, which is A=1 
and B=1. 
"The creative part is done," I said. 

"We'll use JK flip-flops to keep it simple. 
All we have to do is crank through some 
Veitch diagrams to figure out what to put 
on each J and each K input." 

Jeff didn't look thrilled at the thought, 
but I reminded him that he still owed me 
a half hour. 
I sketched the state assignments we 

had made into a matrix (Figure 2a). No-
tice that the squares under the A have the 
LSB (least significant bit) equal to one. 
The right-hand column corresponds to 
A=O. 
The MSB is represented by two rows, 

B=1 on top and B=0 on the bottom. 
The names of the states are taken straight 
from the state diagram we just finished. 

Next, I drew four more boxes, one for 
each of the J and K inputs (Figure 2b). 
For each of the states in the top box, we'll 
determine what has to happen to get to 
the next state. Before we do, though, let's 
review the truth table for the JK 
flip-flops: 

K Q (after trigger) 

0 0 no change 
0 1 reset 
1 0 set 
1 1 toggle 

If Q is at 0, we can make it 1 either 
by setting or toggling the flip-flop; thus 
J must be set to 1 and K doesn't matter. 
To go from 1 to 0, we can reset or tog-
gle. K must be 1 but J doesn't matter. The 
rule is simple, then: 0 to 1, J=1; 1 to 0, 
K=1 (Jeff was hoping for a rhyme). 

Half of the matrix turns out to be 
'don't care' states, greatly simplifying our 
work. This is true for any function we 
care to implement this way. For the J 
matrices, mark P.. h square with an X 
where the output is already 1. For the K 
matrices, mark the squares where the 
output is already 0. 
Now we can get down to business. 

Look at the Idle 1 state on the Raise state 
diagram (Figure 1). We can only go to 
:one state from here: Fil On. B doesn't 
change, so we do nothing with the B ma-
tric es, but A has to get set, so we'll need 
a 1 in the appropriate JA box. Since the 
Idle 1 state is the lower right square, 
that's where the 1 would go. 

But wait! Instead of a 1 we've got 01 
in that box. That's because the line froi 
Idle 1 to Fil On is marked On. If ther 
were no label on the line, we would ex - 
pect the state to change immediately or 
receipt of the next clock pulse (mom 
about the clock later). 
As it is, the counter will stay in Idle 

1 until Raise is pressed, then move to Fil 
On. 
Moving down the state diagram, Fil 

On to Idle 2 requires A to be reset and 
B to be set. Fil On is the lower left box 
in each matrix, so On-Not (the name of 
the line) must be put in the lower left KA 
box and lower left JB box. 
The remaining two states, Idle 2 and 

Plt On, get completed the same way. 
Normally, we'd have to fill in the square 
for the Fil Off path from Idle 2, as Jeff 
was quick to remind me, but I had a dif-
ferent approach in mind. It doesn't save 
much hardware here, but I wanted to 
show him anyway. 

Since the Fil Off path creates the 00 
state, we can use the direct clear input 
of the flip-flop to reset both A and B. Fil 
Off (from the lower circuit) can go 
straight to these inputs. 

In Figure 3b, the shaded areas repre-
sent symmetrical areas with identical sig-
nals. For this operation, we can include 
the 'don't care' boxes whenever they are 
convenient. The object is to identify the 
largcst possible area to simplify the final 
logic expression. 
JA and KA are a dream; the Raise sig-

nal (On) and its complement (On-Not) 
are all we need. 

JB is only slightly more involved. Since 
the shaded area lies exclusively in the A 
column, we'll have to And A with 
On-Not. 
KB is all blank or 'don't care,' so that 

input can be tied to ground for a zero. 
I completed the Raise Veitch diagram 

(continued on page 26) 
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Cruz Bay 
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Dynamax Speed Options Easy 
by Richard E. Douglas 

Houston TX .. . KRBE, originator of the 
"Classic Rock" format, remains Hous-
ton's only true AOR station. As such, 
much of our playlist includes LP cuts 
which exceed 10 minutes. 

Placing this music on carts involved 
using B-sized carts, which are expensive 
and not overly rugged, and which pre-
sented us with some storage problems. 
We saw promise in the Fidelipac CTR-

100 Dynamax cart machine, which of-
fered a choice of speeds. For our pur-
poses, the 3.75 ips would allow us to 
make use of the more economical A-sized 
phase-stabilized carts and still expect 
reasonable performance. The Dyna-
max n4 system's typical sine-wave fre-
quency response, 3.75 ips, extends to 11 
kHz, which we considered satisfactory. 
Because of the exceptionally clean, fast 
response of its active-balanced input and 
output (transformerless) circuitry, the 
Dynamax' 3.75 ips quality rivals the 7.5 
ips quality of other cart machines. 

After much evaluation and considera-
tion, KRBE purchased a half-dozen of the 
CTR100 Dynamax playback-only cart 
machines for the AM air studio, and one 
recorder-player for AM production. 
Our workbench experimentation with 

the Dynamax optical Cart Scan Tm fea-
tures and other on-board options led to 
discovery of a way to alternate between 
electronic functions by inserting an opti-
cally-encoded cartridge. 

Since the Auxiliary function is not nor-
mally used by the machine, it is therefore 
fair game for those wishing to expand 
their system capabilities. 
Our Dynamax decks were modified 

with the addition of an optoisolator, two 
resistors and a diode, so the Auxiliary 
function activates the 3.75 ips speed 
option. 
We found sufficient printed-circuit real 

estate on the Dynamax tone sensor board 
(including lands for the optoisolator DIP 
socket) to mount additional parts. Then, 
because the Dynamax Elevated Level 
electronics uses separate equalization, we 
adjusted that circuitry for optimum 3.75 
ips response. 

It is necessary to extend two speed-se-
lect lines from the tone sensor board to 
the play amp, where the Cart Scan logic 
circuitry (and our optoisolator) is lo-
cated. This can easily be done with two 
very short jumpers on the bottom of the 
motherboard, is readily accessible. 
As shown in Figure 1, the AUX Cart 

Scan transistor Q7 is not normally con-
ducting. Current flows through the LED 
of W3's half of the optoisolator, placing 

The best AM processing I've ever heard. 

15 V on W3 to allow normal 7.5 ips 
operation. 

Inserting a cart with the AUX cart scan 
label turns on Q7, shunting LED current 
through the added diode and holding the 
W3 optoisolator off. Q7 now provides 
a current path for the LED of the second 
half of our optoisolator, placing 15 V on 
W1 for 3.75 ips operation (or use W2 if 

you're going for 15 ips operation). 
With the speed control circuitry thus 

modified, the insertion of a cart with the 
AUX/ELEV LEVEL optical label will 
make the speed change and bring in 3.75 
ips equalization, with the only evidence 
being a momentary servo error light as 
the speed change takes place. 
KRBE has operated its machines con-

tinuously in this manner for the past six 
months with dependable speed change 
every time. We are now considering the 
replacement of other cart machines in 
our studios with Dynamax. 

Richard E. Douglas is CE of KRBE-
AM/FM. He can be reached at 713-266-
1000. 

Sound is terrific—unit is easy to install and set up. 
Randy Orbaker, WNYR, Rochester, NY 

Loud and solid but very smooth—doing a great job! 
Gary Smith, KWEB, Rochester, MN 

As a suburban station, OPTIMOD-AM has given us the punch to reach into the metro area. We 
are impressed with what OPTIMOD has done. 

Tom Snyder, WKSH, Pewaukee, WI 

Sounds great; superior support services. Lee McCormick, KGW, Portland, OR 

Orban is the most sensible choice for a demanding classical format. I've used the 9100A 
OPTIMOD-AM since WQXR-AM went AM Stereo—listeners and engineers alike prove this to 
be one of the best choices a station can make. Some listeners even say they would rather 
listen to the AM Stereo than to the FM. 

Zaven "Doc" Masootnian, WQXR, New York, NY 

Much smoother performance—more loudness and better dynamics than your earlier 9000A. 
Marvin Fiedler, KCOR, San Antonio, TX 

Love it! Solid construction, great documentation. 

Jim Phillips, KLOK, San Jose, CA 

Even the News Director noticed the improvement! 
Ron Simpson, WTTM, Trenton, NJ , 

Ed Anglin, WGCR, Brevard, NC 

OPTIMOD-AM: 
REVIEWS FROM 

SOME TOUGH CRITICS. 
Any machine's toughest critics are the people who use it every day. The 9100A 

OPTIMOD-AM's sound, performance, reliability, and documentation have garnered rave 
reviews—and converted a lot of skeptics! 

In the past few months, we've made the 9100A more affordable, and made it easy for your 

Orban Dealer to provide a demo. So before you buy any processor, try OPTIMOD-AM. Its 
smooth, dynamic, easy-to-listen-to sound, and its source-to-source consistency, are just right for 
today's adult AM audience. 

Stereo or mono, OPTIMOD-AM's loud, ratings-building sound satisfies its toughest 
critics: you and your listeners. 

To arrange a demo, contact your authorized Orban Dealer. Or call us direct. 

Orban Associates Inc. 
645 Bryant Street, San Francisco, CA 94107 

(800) 227-4498 or (415) 957-1067 Telex 17-1480 

otbon 
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Choosing a Tech Consultant 
by Ronald Chaffee 

Greenville SC ... Most broadcasters are 
familiar with programming consultants, 
media sales consultants, brokers and 
business consultants. However, many 
are not always familiar with the technical 
aspects of their stations, and thus do not 
fully understand the role of the engineer-
ing consultant or how to go about find-
ing a good one. The new investor in 
broadcasting is probably even more 
prone to this confusion. 
To understand the role of the technical 

consultant and to select a good one, it 
may be best to start with some of the 
things technical consultants are not. 

Technical consultants are generally not 
a replacement for RF engineering/main-
tenance talent on staff. The staff engi-
neer's main responsibility is to keep the 
equipment in top operating condition. 

Next, the technical consultant is not 
normally an expert in programming, 
advertising, sales or the talent side of the 
enterprise. 

Finally technical consultants are not a 
substitute for a capable communications 
attorney. 

Ronald Chaffee is director, Client Ser-
vices, with Lawrence Behr Associates, 
Inc., a technical consulting firm in Green-
ville, NC. He may be reached at 919-758-
4509. 

The technical consultant should be res-
ponsible for the basic engineering aspects 
of a station. These include selecting opti-
mum frequency, facilities and location of 
the transmitter/antenna. 
He can be involved in cost-effective 

station construction and equipment selec-
tion. The technical consulting firm may 
either counsel in these areas or assume 
complete construction-project manage-
ment responsibility. 
Working in concert with the com-

munications attorney, the technical con-
sultant assists in the development of win-
ning application strategies for new or ex-
panded facilities. He prepares technical 
statements in support of such applica-
tions and follows the application 
throughout the comparative hearing 
process. 
The firm should also be proficient in 

the evaluation of station sales and pur-
chasing opportunities, especially in the 
"value" of equipment. 

Finally, it is one of the consultant's res-
ponsibilities to keep his clients continual-
ly advised on the changing FCC body of 
regulation and assist the client in taking 
advantage of the engineering and regula-
tory opportunities presented by rule 
changes. 
Though the technical consultant 

should be an integral part of the broad-
caster's team, unfortunately many 
broadcasters shop around for someone 

High-quality telephone remotes. 

EXTENDED FRt-rn./FNCY R 

At an affordable $849. 

Introducing Gentner's NEW 
EFT-900 Extended Frequency Transceiver. 

• Improves phone line quality with frequency extension, 

Aphex® enhancing and sharp filtering. 

• Internal telephone coupler, mic preamp and headset amps 
eliminate the need for other equipment. 

• Mic or Line input; Aux Line input. 

• Easy hook-up and operation. 

• Low Cost - only $849 each. 

The Clear 
Choice. 

GENTNER 
ENGINEERING COMPANY, INC. 

540 West 3560 South 
Salt Lake City, Utah 84115 

(801) 268-1117 

to perform independent procedures each 
time they believe there may be a need for 
those services. 
The relationship should be a lot like 

that of a CPA or family physician. If the 
consultant could keep abreast of current 
station engineering parameters and assist 
in the planning function, he would be in 
the best position to perform his services 
in the minimum time and at minimum 
expense. 

Finding a consultant 
But, where do you start? How do you 

go about finding high quality, objective 
and technically proficient technical coun-
sel—one that keeps up to date, keeps 
clients informed and is small enough to 
regard you as a valued client yet large 
enough to provide the varied talents re-
quired of this complex business? 

This is a tall order, but one which is 
well worth the time needed to undertake 
a thorough investigation. 
A good starting point might be to con-

tact colleagues with broadcast facilities 
which seem to be about the same size as 
yours and which also seem to have it "all 
together" relative to sound, coverage and 
operation. Find out who they have re-
tained and what their experience has 
been. 
Another excellent reference is your 

communications attorney. These spe-
cialized attorneys deal with technical 
consultants frequently, and are in a posi-
tion to recommend one or two firms for 
your consideration. 
Once you have gathered a few candi-

dates and checked some references, it's 
time to contact those firms which pass 
your initial screening. Tell them what 
you are looking for and get as much in-
formation as you consider relevant. 
Probably the least important item to be 
considered at this time is fees. 

Things to focus on are experience, 
philosophy, size, reputation and "chem-
istry." In a business relationship, chem-
istry, mutual trust and respect are very 
important. 

Specifically, your questions might be 
directed at: 
• Staff background and resource 

availability: Does the consultant run a 
"one-man show" or is there adequate 
staff with the necessary talents and train-
ing to ensure timely completion of 
projects? 

July 1, 1986 

Does the consultant have adequate in-
house resources to perform most activi-
ties quickly and efficiently, or must he 
rely on outside resources? 
• Ability to communicate effectively: 

Ask for samples of the firm's work. Can 
they provide clear, professionally pre-
pared and accurate presentations and 
reports? Do they maintain a newsletter 
to keep clients continually informed 
about the changing environment? 
Does the firm employ individuals con-

sidered by the FCC to be expert wit-
nesses? What positive experience does the 
firm have in the comparative hearing and 
litigation processes? 
• Proven ability to keep up to date: 

Nothing is worse than a plan which is 
based on obsolete information. The con-
sultant must maintain constant liaison 
with FCC staff, and subscribe to and 
read regulatory updates. 
The firm should display its technical 

knowledge through its performance as 
well as through participation in confer-
ences, seminars and published articles. 
• Objectivity and a willingness to 

work with a client: The technical consul-
tant is just what the name implies. He is 
a team member and counsels the client 
in technical matters. The decisions, how-
ever, are those of the client. 

Thus, the consultant should have 
strong convictions relative to his recom-
mendations, but still be willing to under-
stand the "real world" limitations of bud-
gets, business plans and corporate/part-
nership goals. 
One way to gather information about 

a prospective consulting relationship is 
by requesting it directly from the firm in-
volved. Be frank and let them know why 
you want the information. You may 
even let them know what fault you find 
with your present relationship ( if one 
exists). 
You might consider visiting the offices 

of the top contenders. 
Finally, the true test would be to dis-

cuss retaining the most appealing firm for 
some specific project. Let the consulting 
firm present its approach in solving your 
problem. After all, problem solving is 
one of the main abilities for which the 
consultant is being hired, not just techni-
cal ability. 

Fees 
Once the consultant has presented his 

approach and proposed solutions, it is 
time to examine fees. 

In this regard, the only meaningful 
(continued on page 25) 

THE INTERFACE: 
THE MATCHBOX 
Direct-coupled for the 
ultimate audio perfor-
mance . . . Perfect for 
CD players. That's 
why its the interface 
of the industry! 

Henry Engineering — (818) 355-3656 
New Address: 503 Key Vista Drive Sierra Madre, CA 91024 
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Test Tone Generator 
Ensures Reliability 
by David Driessen 

Green Bay WI . If you have a need for 
a basic tone generator for general-pur-
pose level setting, this one may be for 
you. 
The device produces digitally synthe-

sized sine waves at a precise level and fre-
quency that will remain stable over a 
long period of time. It also produces a 
multifrequency-stepped tone, which is 
handy for routine frequency response 
checks. 

If you are looking for an ultralow dis-
tortion signal, look elsewhere, but for 
general level checking, this may be just 
what you need. 
Two inverters in t'-ie 4069 are set up 

as a multivibrator running at 256 kHz. 
This is divided down by the 4040, which 
drives a four-stage ring counter using two 

David Driessen is a studio engineer at 
WGBA-TV, Green Bay WI. Call him at 
414-864-7826. 

4013 flipflops. 
The counter produces a stepped sine 

wave with the resistors, which is fed to 
a 741 for buffering. 
The amplitude is so stable because it 

is essentially the power supply voltage 
provided by the GEVR108 switched 
through FET switches in the CMOS gate. 
The tone step feature works by a 4051 

SP8T CMOS switch selecting the various 
divided outputs of the 4040. One step 
stops the tone briefly. 
The other two inverters of the 4069 are 

also connected as a multivibrator, run-
ning at 0.5 Hz, which is fed to another 
4013 connected as a binary coun:er, 
which steps the 4051. A switch selects a 
steady tone or stepped operation. 
When building the circuit, you may 

need to adjust the value of the capacitor 
in the 256 kHz multivibrator to get exact-
ly 256 kHz. A better-quality capacitor 
used here will help maintain frequency 
stability. 
The 25 id capacitor in the 0.5 Hz 

Figure 1. Test tone generator. RW reminds its readers 
that this circuit has not been tested by RW and due 
caution should be utilized. Contact the author as 
necessary if you intend to build this circuit yourself. 

25.F, 01 40" 

multivibrator should be nonpolarized. 
The unregulated DC for the voltage re-
gulator can come from a calculator-type 
wall plug supply. 

If you are like me, you never build a 
project exactly as it appears in the publi-
cation. You could increase the number 
of stages in the ring counter to produce 
a smoother sine wave. 
More information on this can be found 

in the CMOS Cookbook by Don 
Lancaster. 
The 741 opamp could be replaced with 

a 5532, with the second opamp wired as 
an inverter for a balanced output. 

For stereo operation, a second 5532 fed 
from a switch providing either a straight 
or inverted signal from the first 5532, 
which would be switched by another 
4013 cascaded off the 4013 binary step-
per so the circuit would step through the 
tones, reverse left channel polarity and 
step through them again. 

Or, how about a switch to step 
through the tones rapidly instead of at 
0.5 Hz, with a trigger pulse going to your 
scope from pin 9 of the 4051. 

Or . . ( Editor's note: Advised that 
Dave could run on another 10 pages, we 
had to cut him off). 

THE TOP THREE STATIONS... 
THE NUMBER ONE MARKET... 
THREE ARBITRONS IN A ROW!* 
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Climbing to number one is tough. Staying there 
is tougher. Any defending Super Bowl team can 
tell you that. Suddenly, you're the team to beat. 
Other teams are studying your game films more 
than anyone else's. They watch all your moves, 
they laarn all your tricks. When game day comes, 
you better have new moves, because they know 
all your old ones. Very few Super Bowl winners 
have returned to win again the next year. 
The same goes for being number one in the 

Arbitron. You are the guy to beat. You are the 
one "vith a bullseye drawn on your back. The 
competition monitors your modulation level, hooks 
up his scope to look for composite clipping on your 
baseoand, and scrutinizes your stereo separation 
on an X — Y display. He'll look for any clue to tell 
him how your audio processing system works. 
Nc one is watching game films of the NFL 

• Summer, Fall 1985 and Winter 1986 Arbitron Ratings. Total Persons 

12 + Share. Mon-Sun. 6A- 12M. (Used with permission.) 

team that finished dead last in their division last 
year. No one cares. And no one is huddled over 
an oscilloscope scrutinizing the composite of the 
station that finished last in the most recent 
Arbitron. 

If you're number one, you are the one everyone 
is trying to unseat. It's suddenly no longer a game 
of one on one. It's five to one! It's everyone else 
out there trying to beat you. Returning as number 
one in the next Arbitron is harder than getting 
there in the first place. 

It is with considerable pride then that TEXAR 
was the audio processing system of choice for the 
#1, #2 and #3 rated stations in the Super Bowl 
of radio, New York City . . for three Arbitrons in 
a row. 
What's the secret? DIGITAL CONTROL. Just 

as digital Compact Discs are replacing vinyl LPs 

TExFIR 

as the medium of choice, the future of program 
audio processing also belongs to the digital world. 
The digitally-controlled TEXAR AUDIO PRISMTm 
is the beginning of the future. The AUDIO PRISM 
delivers unequalled modulation power for 
monstrous cumes, but with a clarity that keeps 
listeners quarter-hour after quarter-hour. An audio 
processor that makes you jump out of the dial at 
the expense of cutting your quarter hours in half 
is NO bargain! Anyone can deliver promises. TEX-
AR delivers proven performance. 

Step into the future! Put the power and clarity 
of digital control to work for you. Call Barry Honel 
at (412) 85-MICRO and arrange for a ten-day 
demo in your station. Considering a demo of 
another make of processor? Let us know! We'll 
make sure our delivery date coincides with theirs 
so you can hear the difference for yourself! 

616 Beatty Road, Monroeville, PA 15146-1502 
(412) 856-4276 
(412) 85-MICRO 
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JOY Enjoys Continual Power 
(continued from page 16) 
blackouts or deep, protracted brown-
outs; and 
• Complete line conditioning and 

filtering, which protects against virtual-
ly all other line power problems, in-
cluding minor brownouts, sags, spikes, 
surges, noise and frequency variation. 

Terrance D. Paul, Best president, said 
that his company's products employ uni-
que ferroresonant transformer tech-
nology. "The FERRUPS technology nor-

mally powers the critical load through 
the ferroresonant constant voltage 
transformer," Paul said, "which provides 
clean sine wave output with complete 
line conditioning and filtering. 

"In the event of a total power failure, 
the inverter/ battery section becomes ac-
tivated, rather than running constantly, 
as with a traditional UPS. The 
changeover to battery/inverter power 
takes place with no interruption of load 
function. FERRUPS is a true on-line UPS 

without the disadvantages of the old UPS 
technology." 

Paul said the Best units are 40% 
smaller and 20% to 50% less costly than 
traditional UPS, which use a constantly 
functioning inverter and large 
rectifier/charger. 
The units are also highly efficient be-

cause ferroresonant technology elimi-
nates the AC-to-DC-to-AC conversion 
typical of other UPS. Thus, some 90% 
of the power is passed through to the 

0E1 OFFERS EVERYTHING YOU EXPECT 
IN A HIGH TECHNOLOGY 

FM TRANSMITTER 
WITHOUT THE HIGH PRICE TAG 

ASK ABOUT 
0.El's 15000 HOUR 
TUBE WARRANTY 

W ith a CDEI FM trans-
mitter you won't have 
to compromise quality to 
meet your budget. 

A one-kilowatt trans-
mitter that is completely 
solid-state. Higher power 
models that have only 
one tube . .. a stable, 
reliable, efficient 
grounded grid triode. 

A full remote control 
system along with 
microprocessor-based 
diagnostics built into 
every transmitter. 

A super-low distortion 
"transparent" exciter 
with automatic power 
and modulation control. 

Advanced technology at 
a price you can afford. 
Why settle for anything 
else? 

For more information 
contact John Tiedeck at 
609-728-2020. He will 
describe the many fea-
tures of these unique 
transmitters. 

We make the famous 
691 too! A stereo and 
SCA monitor that can 
give you accurate read-
ings, even on clipped 
composite. Over 40 tests 
performed in minutes on 
your station, or the 
competition. 

0E1 Corporation 
One Airport Drive 
P.O. Box D 
Williamstown, NJ 08094 
Phone: 609-728-2020 
Telex: 510-686-9402 

QE! Corporation 

load by the FERRUPS, rather than 
60-80% in older double conversions. 

Paul said the units have a low decibel 
level, and are designed to fit into the 
decor of any office or computer room. 

Second-generation FERRUPS 
A new second-generation FERRUPS, 

introduced at the start of 1986, features 
microprocessor controls with software 
interrupt capabilities, high efficiency and 
further cost savings. 
The new 2-15 KVA units have a key-

board to control the microprocessor and 
a LCD display. Immediately available to 
the user are 17 meter functions, 12 alarm 
messages and 13 set points to tailor a 
FERRUPS to a specific application. 

Virtually all setup, calibration and 
other user-defined control of the unit is 
exercised from the keyboard. The micro-
processor controls the inverter and co-
ordinates input and output systems. 

Off-the-shelf IBM-PC/XT/AT and 
compatibles and XENIX software for ter-
minal emulation and interrupt capability 
are offered. Typical of the small size of 
the units is the 5 KVA unit, which, in-
cluding batteries, is about the size of a 
two-drawer file cabinet. 
At 3:30 PM on a recent busy work-

day afternoon, FP&L withdrew power 
for conductor repairs on JOY's incoming 
line. The overhead fluorescent lights 
went off, but the background music 
played on. 

In exactly 12 seconds the lights came 
back on and the hum of the air condi-
tioning was heard again. The diesel 
generator was on-line, the 12-second 
startup and transfer bridged unnotice-
ably by Best's FERRUPS. 

Sorenson said, "Before installation of 
the FERRUPS, all the buttons on my 
phone now would be lit up and there 
would be frantic DP people running in 
here." 

His phone buttons were dark. It was 
quiet in the hall. 

SECURE 
YOUR FORMAT 

ON 

audiopah,, 

CARTS  

Best Prices From 
rcIROADCAST 
vaSERVICES CO. 

(919) 934-6869 
Route 3, Box 45E Four Oaks, NC 27524 

(703) 635-1413 
PO Box 309. Front Royal, VA 22630 
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Telephone Interface `Simplest' 
by Frederick Baumgartner 

Englewood CO ... There has never 
been a time when radio engineers haven't 
found themselves working with phone 
lines. In fact, most of our audio stan-
dards are based on telephone company 
practices. 
I suspect I'm not the only engineer out 

there who got into broadcasting partly 
because the phone company wouldn't 
have me (color blind), but I still carry an 
interest in the earth's master communica-
tions system. 

Simplest interface 
Recently, RW has carried more than 

a few articles on the simplest or best tele-
phone interfaces. 

Figure 1 is, I believe, the simplest 
phone interface available. A ring pulse 
is rectified, then passed through the ca-
pacitor pulling in the relay. 
The relay then acts as the holding coil, 

and remains in until either unplugged or 
until the central office provides battery 
break or reversal—hopefully at the end 
of the call. 
The capacitor then blocks DC and 

passes audio to or from) the 
transformer. 

Construction involves a tiny plastic 
box with mod plug (we often tape on a 

Fred Baumgartner is manager of Tech-
nical Operations for KWGN-TV, Den-
ver. He can be reached at 303-740-2883. 

mod to a four-prong adapter, just ir. 
case) and another appropriate connector 
on cords coming from either end. 
The relay is a 24 V "sugar cube," the 

capacitor a stock electrolytic and the 
transformer a transistor-radio-sized 
600/600 ohm. 

Options include an LED and resistor 

Applications include 
use for listen lines, 
computer interfaces 
and auto-answer 

devices for remotes. 

5 5 
across the relay coil to indicate "seiz-
ed" condition. 

In the case of an auto-answer cart 
machine or the like, running a DPDT re-
lay's second set of contacts through a ser-
ies capacitor to the cart machine start 
contacts does the trick. (We seldom 
avoided the urge to add more "bells and 
whistles" to the device.) 
Some applications include use for lis-

ten lines, computer interfaces and auto-
answer devices for remotes ( it beats get-
ting security to tell the announcer "the 
line is down, so hang up ... the station 
will call him back," or carrying a Ma Bell 

Pro Patch 

You'll save trne with ADC's 
unique QCP split cylinder cable 
termination system. One simple 
operation connects and trims 
excess wire. 

Accepts two 22, 24 or 26 
AWG solid or stranded wire on 
both sides of the contacts. 
Color coded plastic insulating 
modules and recessed QCP cy-
linders virtually eliminate shor-
ting. Contacts are rated for a 

minimum of 100 insertions and 
withdrawals allowing numerous 
reconfigurations. 
ADC has enhanced the de-

sign of Pro Patch front and 
back to deliver more time and 
work savings. In front, circuit 
designations are neat and con-
venient; and in back, the ter-
minal layout afforts faster in-
stallation and more flexibility of 
configuration. 

For system configuration and pricing call: 

NORTHEAST BROADCAST LAB, INC. 

PO Box 1176 
South Glens Falls, NY 12801 
800-227-1093 ( NY call 518-793-2181 

"boat anchor" auto-answer interface; 
though, in truth, today's modem devices 
either listen to the line for a dial tone or 
force the announcer to, so that he might 
know his line went kaput). 
Adding a small DTMF pad and dial 

from a "Princess" phone makes it larger, 
and allows it to call out. 

Alternative net origination 
One of the things radio stations do 

with piles of phone lines is to run sports 
or other ( temporary) networks. The 
usual practice—now that dedicated lines 
are either too expensive or unavailable, 
and satellite costs are often more than a 
short-term, statewide user can afford— 
is to supply one line for each station, and 
a dial-up coupler on each. For our pur-
poses, even that is a bit expensive. 
One characteristic of our phone use is 

that we tend to set up networks outside 
of business hours, scheduling them for 
weekends and evenings. During this 
time, the business lines are essentially not 
used. 

These lines could be used for network 
origination through the use of an inter-
nal coupler bank. Incoming calls on the 
business line are transferred to a bank 
that holds 12 slots ( in 8" of rack space) 
capable of feeding 8 stations. The other 
four couplers are for IFB (interruptible 
feedback). 

Should we ever need to feed more than 
eight, some restructuring and/or "steal-
ing" of other lines could feed 14 stations 
or so. Beyond that, we would have to 
get serious. 

It would be nice to use the simple lit-
tle coupler described above, but the in-
ternal phone system ( in this case a 
Horizon, though it really doesn't matter) 
does not provide battery break. 

Furthermore, the ring pulse is provid-
ed on a separate pair (no big deal). This, 
of course, is getting to be more and more 
standard as electronic phone systems re-
place the old key systems. 
The simple little coupler, then, would 

neither know to answer nor to hang up. 

The talk pair 
If you are unfamiliar with the electron-

ics of your internal phone system, I sug-
gest it is time to open up the phones and 
find out what makes them tick. 
Most often, you will find a talk pair. 

This seldom has battery break, but may 
be sensitive to "hook flash" (a temporary 
break in the loop to tell the phone's 
"switch" to do something, like to go on 
hold). 

Furthermore, the talk pair may or may 
not answer to DTMF commands—those 
commands and numbers sent by the 
touch-tone pad. 

(continued on page 24) 

32nd Annual 
University of Wisconsin 

BROADCAST ENGINEERING 
AND 

MANAGEMENT SEMINAR 
(Formerly BROADCASTER'S CLINIC) 

September 15-18, 1986 
Madison, Wisconsin 

For seminar and exhibitor information, contact: 
Don Borchert, Director of Engineering 

WHA Radio and Television 

821 University Avenue 

Madison, WI 53.'03 

Phone: (608) 263-2157 

BROADCAST ENGINEERING AND MANAGEMENT SEMINAR 

is supported in part by Radio World and TV Technology. 
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level reaching the dia -t one décoder. The 

Telephone Interface 
(continued from page 23) 
Few systems allow dial pulses on the 

talk pair—or anywhere else, for that 
matter. Most phone switches deal only 
in touch tones. 
Most often the talk pair has 24 to 48 

VDC, with the two-way audio riding on 
top. 
A separate pair generally carries the 

ring pulses from the switch to the tele-
phone instrument. Because ring plants 
that generate something other than 60 Hz 
are expensive, most systems stick to a 
simple 60 Hz and keep it separate from 
everything else. 

The data pair 
A glorified "electronic" instrument 

often needs one more pair; this is the data 
pair. 
The data pair carries all the commands 

to illuminate lights, forward calls, camp 
on (monitors line that is busy, then rings 
both caller and line called when it is on 
hook) and all the other slick buttons you 
may have. 

In some systems, the hook signal (on 
hook is "hung up," or off) and even ring 
commands are found on the data pair. 

It is more often than not a difficult job 
to identify the structure of the data. Peo-
ple who know the data structure for your 
electronic phone system are few and far 
between, and will seldom pass along the 
information (job security). 
Your basic phone installer does not 

need to understand the structure, only to 
replace the correct card when something 
isn't right. 

In some systems, two data pairs exist, 
one going, one coming. 

Generally, I don't think it is worth 
your time to become literate in your par-
ticular data structure, or to build devices 
that interface to it. History shows that 
systems get changed every 10 years or so, 

FCC 
Database 

FM SERVICES 
• Directory - Updated weekly 

• Channel studies/searches 

• ALS (Area-to-Locate Study) show-
ing allowable transmitter site 

• Terrain Retrieval, FAA & FCC 
Towers, Population Counts 

• FCC Research, contact name, 
phone, address 

• By mail or online 24-hr access 

• Educational FM interference 
studies 

• NCE-FM/TV ch. 6 interference 
area & population analysis 

datawopld 
A servIce of DW, inc 

P.O. Box 30730 

4827 Rugby Avenue, Suite 200 

Bethesda, Maryland 20814 

(800) 368-5754 (301) 652-8822 

which will leave you with a lot of slick 
gear that has nothing to talk to. 

Likewise, the old key system, once the 
only standard and embarrassingly easy 
to interface to, should not be built a-
round, as it is a dinosaur. 
The long and short of all this is that 

you need to know how to interface to 
your phone system while building your 
special gear to service a systems change. 

Internal phone coupler 
In Figure 2—the internal phone coup-

ler built for internal systems—I gave only 
general guidelines, on parts selection, as 
everyone's junk box contains stuff that 
will work. I will, however, make com-
ments on parts selection that I like. 
The ring pulses from the real world en-

ter the ring pulse detector first. The ring 
detector can be paralleled to the talk pair 
in systems that function that way. It can 
also be replaced by whatever is needed 
to read ring information from your 
system. 
A 7400 or other device forms a flip-

flop that is either on hook or off hook. 
The H command causes it to hang up. 
The I command is to inhibit hang up. 

The 2N2222 and relay seize the line. 
The talk pair from the real world pas-

ses through the on-hook relay; a hold 

'Simplest' 
coil completes the DC path. 
Some systems may need something 

else to perform the function of taking the 
line off hook (turning it on). In that case, 
you know where the relay contacts are 
to issue that command. 
The hold coil I like is one half of a 

15K/15K transistor-radio type. There are 
real "hold" coils that cost too much in 
space and money, and, given the limita-
tions of a phone line, don't sound any 
different. 

600/600 transformer 
Two electrolytics form a bipolar ca-

pacitor that carries audio only to the 
600/600 transformer, a tiny thing that 
runs about $3.50 (I get them from Full 
Compass Systems in Madison, WI or 
Radio Shack). 

These transformers do a credible job 
under three conditions: they must not 
have any notable DC current flow 
through them: they must be matched on 
both the load and source with 600 ohms; 
and they must not pass much beyond 
+10 dB through them. 

Actually, under these conditions, they 
pass a proof (with sine waves) rather 
well. 
The hybrid allows audio to go down 

the telephone line, but reduces the audio 

audio source is an 8-ohm amplifier that 
can drive a whole bunch of these. 
I like a Radio Shack SA-10 because it 

is cheap, very reliable, available and dis-
posable (that means, to fix it, you throw 
it out and get another). 

Unfortunately, the newer SA-10s ( the 
outsides of ICs all look alike) have a bit 
too much crosstalk to use both sides of 
the amp for dissimilar audio. The amp 
is no ultra-hi-fi device, but then again, 
neither is a phone line. 

Adjustment of the hybrid amounts to 
hanging a scope at the input to the 567 
(sometimes we use a hi-z amplifier-speak-
er) and, with audio or pink noise applied 
to the amplifier, adjusting the 5K pot for 
null. A result of 30 dB below the audio 
input is not out of the ordinary. 

Dial-tone detector 
The 567 is the dial-tone detector. A 

dial tone is two tones: 440 and 80 Hz. 
Since it is difficult to optimize the hybrid, 
etc., to handle both tones, and since on-
ly one is necessary, we use the 440. 

In truth, 567s get flakey at 80 Hz, even 
though the spec sheet doesn't let you 
know that. This really keeps the parts 
count down. 
A test point on pin 6 of the 567 allows 

a frequency counter to be used to set the 
PLL (the 567). The values are chosen to 
provide a fairly narrow-detection band-

(continued on next page) 

Figure 2. 
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Telephone Interface 'Simplest' 
(continued front previous page) 
width and long lock-up time. 

Ideally, when the line is disconnected, 
the dial tone from central office will pass 
through the hybrid to the 567. 

It, in turn, will tell logic to go on hook 
(hang up) to be ready for the next call. 

Audio level considerations 
The audio level heading down the 

phone line is determined by the feed 
amp. This should be about the same for 
all lines; thus, only the pot on the amp 
is required. 
Too much audio will overload the 

dial-tone detector, consequently blinding 
it to the 440 Hz, and may cause clipping 
in the phone line. Too little audio causes 
the noise on the phone line to become a 
problem. 
Long distance services, in particular 

the "dial 18 digits, go through lots of 

economy lines and an extra switch or 
two" variety, are often used to save 
money. 

These almost always have a noise sup-
pression device that listens for consistent 
high-frequency components and then re-
duces gain on the circuit. This is sup-
posed to happen between words in con-
versation, removing the "swish" during 
pauses. 
Oddly enough, crowd noise looks like 

line noise and, unless the level is ade-
quate, the noise reduction system will 
punch holes in your program. 
I recommend a reasonably compress-

ed audio source. That old "Audimax" (or 
similar) in the attic may do the trick. 
An off-air feed isn't too bad, either. 

This is a phone line, and intelligibility, 
not fidelity, is the goal. 
Now, what should happen if your pro-

gram happens to have some 440 Hz in 

Selecting a 
(continued from page 20) 
question regarding fees is this: "Is it a 
cost-effective approach?" 
Do not confuse this with inexpensive. 

It may be. 
However, a thorough look at all as-

pects of a problem is most often your 
best investment_ You should realize that 
most consultants work on a time-charge 
basis. However, the per-hour or per-day 
charge is very seldom a true indicator of 
project cost. Very often a $125-per-hour 
consultant can solve problems and ob-
tain results much faster than the $75-per-
hour person. 

In any case, the only true test is to 
make a business judgment and test that 
judgment under fire. 

In conclusion, if you have selected a 
firm on the basis of all the above factors, 
there are three major considerations 
critical to the success of any long-term 
client/consultant relationship: 
• Mutual respect for the professional-

ism and position of each party. 
The consultant, attorney and client 

each have unique responsibilities. The 
consultant is an advisor in his area of ex-
pertise. Do not ask him to perform duties 
which are in the domain of other 
members of the team. 
• Access to decisionmakers and staff. 

20 YEARS 
OF 

GOOFS & 
MISTAKES 
Wife or call 

for list. 

Riggins 
Eleclronic Sales 

3272 E. Willow 
Long Beach CA 90806 

213-598-7007 

Consultant 
There are times when questions must be 
answered and delay could be costly. 
As a member of the "inner circle" from 

whom no secrets are hidden, the consul-
tant can act in the client's best interest. 
The client, in return, has the right to ex-
pect strict confidentiality. 
• Mutual understanding of goals, 

methods and the game plan. While this 
seems elementary, it is surprising how 
many relationships fail in the long run 
because clients may misunderstand the 
consultant's methods of performing his 
tasks, or the consultant may not under-
stand the client's goals and aspirations. 

It is imperative that, as team members, 
the consultant fully understand manage-
ment's objectives in order to maximize 
the benefits the firm can provide. 

it? It could come in the form of middle 
C on the stadium organ or a caller hang-
ing up on the talk show portion of the 
program. 

Inhibit circuit 
The hybrid, not being perfect, allows 

the system to hang up. 
That is why the inhibit circuit exists. 

It is also built around a 567, but its 
values are chosen to provide a somewhat 
wider bandwidth and much faster lock-
up time. Should 440 Hz come along, the 
inhibit detector looking at the audio be-
ing fed tells the 555 reset-able (that's what 
the extra transistor does) pulse stretcher 
to put out an inhibit pulse to keep the 
dial-tone detector from terminating the 
call. 

In real life, the inhibit comes on about 
a dozen times per minute and the inhibit 
itself lasts about 2 sec. This still provides 
plenty of time for the dial-tone detector 
to detect dial tone between inhibits. 

Rather than have an inhibit system on 
each line, we can use one for every audio 
source. If your coupler bank has only 
one audio source and 20 phone lines, you 
still need only one inhibit system. 
The transformer, diodes and capaci-

tors provide signal conditioning, as the 
567 is easily overloaded. 

Master reset function 
In practice, the device is assigned to in-

ternal lines in a hunt sequence. Calls 
from outside are screened and transfer-
red to the bank. 

Inside calls often get to the coupler 
bank accidentally. When this happens, 
the caller hangs up, but since there is no 
dial tone to detect, the device stays up. 
A master reset button in master con-

trol allows us to dump the bank when 
we know there are no legitimate feeds 

occurring. 
Picking numbers that aren't the first 

two digits of local exchanges will cut 
down on the accidental access problem, 
but will also take the fun out of keeping 
track of how many folks forget to dial 
"9" first. 

"Bells and whistles" 
Of course, lots of "bells and whistles" 

are nice. We added LEDs to all the logic 
lines on both the board and the front 
panel. Leonard Charles of WIBA, Madi-
son, WI, built these from a napkin draw-
ing and hammered out the values and 
problems. 
He managed to get two devices on 

each 6 X 6 plug-in card, including regula-
tors, LEDs, 10-turn pots and transform-
ers. This can be a bit dense, though it de-
pends on what parts you select. 
I am sure you can see some uses for 

the above devices in your plant. Few al-
ternative off-the-shelf devices lend them-
selves easily to either task at prices below 
what you can build these for—including 
your time. 

Don't forget the bookwork. Adjust the 
insurance list ( with your time, these are 
worth about $100 each) and document. 
I suggest a copy of the as-built drawing 
and the base article ( this) be folded into 
a corner of the box housing each unit. 

Having the devices created a case of 
"give them the toys and they will figure 
out how to use them." We removed the 
consultant's listen line, for one thing, and 
replaced it with these, thus saving the 
cost of the line month after month. 
The device also serves a number of 

listener groups around the country who 
patronize the system during Big Ten sea-
son. The deal here is that, for $50 or so, 
a bunch of alumni from some distant ci-
ty dials into the game and puts it up on 
speakers in a hotel. Each throws in $5 to 
enjoy the football game via phone line. 
Being an engineer, I can't imagine why 
they do that. 

The Studio Timer. 
The TM-1 is the versatile studio broadcast 

timer. 
Five bright, 5/8" high LED's display time up 

to 9:59:59. Front panel push-buttons allow 
operator control of all timer 
functions. 
Rear panel, 
barrier strip 
connectors 
allow 
complete 
remote 
control plus 
provide six 
machine 
reset 
functions. 

Make any production or air studio more 
productive with the TM-1 studio timer from 
Radio Systems. 

Specifications: 
Displays: Five, seven segment, 5/8" high LED's 
Time base: Line 
Rate: One second increments 
Count: Up-time 

Contact your 
favorite dealer 
or call... 

Ramo SYSTEMS INC. 
5113 W. Chester Pike, Edgemont, PA 19028 • 215/356-4700 

Call 800/523-2133 (in PA call 800/423-2133) 
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 Broadcast Computing  

Doldrums Banished 10 PRINT:REM FMAPP BY SCOTT ROBERTS 
20 INPUT"XMITTER POWER OUT = "; TP:PRINT 
30 INPUT"COAX CABLE LENGTH = "; CL:PRINT 
40 INPUT"COAX ATTEN/100 FT = "; CA:PRINT 
50 INPUT"ANT POWER GAIN = "; AG:PRINT 
60 A=(CA*(CL/100))/10:8=100/(10'sA) 
70 PRINT:PRINT" COAX LENGTH ="; CL;"FT" 
80 PRINT" COAX EFFICIENCY ="; INT(B*10+.5)/10;"/." 
90 PRINT"COAX ATEN/100 FT ="; CA;"DB" 

PRINT:PRINT"XMITTER POWER OUT ="; Tp;"WATTS" 
PRINT" COAX LINE LOSS ="; 
PRINT TP—CINT(C(8/100)11TP)+.5)))"WATTS" 
PRINT" ANT INPUT POWER ="; 
PRINT INT(((8/100)*TP)+.5);"WATTS" 
PRINT" ANT POWER GAIN ="JAG 
PRINT" ERP ="; 
PRINT AG*(INTMB/100)*TP)+.5));"WATTS" 
PRINT:PRINT"CHANGE = < L:INE LENGTH" 
PRINT TAB(10)"<E>FFICIENCY 
PRINT TAB(10)"<t'›OAX ATTENUATION" 
PRINT TAB(10)"(T>RANSMITTER POWER" 
PRINT TAB(10)"<A>NTENNA GAIN" 
PRINT TAB(10)"/R>ERUN PROGRAM": PRINT 
GET C$:1F C$=" THEN240 
IF C$="L" THEN INPUT"NEW LENGTH";CL:GOT060 

THEN GOTO 320 
THEN INPUT"NEW 
THEN INPUT"NEW 
THEN INPUT"NEW 

100 
110 
120 
130 
140 
150 
160 
170 

180 
190 
200 
210 
220 
230 
240 
250 
260 
270 

280 
290 
300 
310 
320 
330 

IF C$="E" 
IF C$="T" 
IF CS="C" 
IF C$="A" 
IF C$="R" THEN10 
C$="":GOT0240 
PRINT"ONE TIME CALCULATION ONLY":PRINT 
PRINT: INPUT"NEW EFFICIENCY";B:GOT070 

TPO"; TP: GOT060 
ATTEN/ 100' "; CA: GOT060 
GAIN "; AG: GOT060 

READY. 

Hassle Saver 
When you're planning an installation, the thought of 
patchbays can give you a headache ( running around for 
parts, fighting cables, going back for more parts, all that 
time on wiring, etc.). 

.4   

o.c) oo oc>0.0 0000 oo oo o'c, 0000 ':DO 
000000 ,-, 0000. OC 0000 

Gentner takes away 
that hassle. Our 
patch panels are 
handwired to your 

specifications, at affordable prices, with fast delivery. 

For assistance in 
specifying your 
patch panels, call Dave or Elaine at (801) 268-1117. 
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The Clear 
Choice. 

GENTNER 
ENGINEERING COMPANY, INC. 

540 West 3560 South 
Salt Lake City, Utah 84115 

(801) 268-1117 
EasyLink 62852790 

Telex II 910-380-6909 GENTNER UD 

by Scott Roberts 

Sunnyvale CA .. This is a very power-
ful program that can be used to take the 
doldrums out of FM broadcast facility 
change applications. 

By entering in TPO, coax cable length, 
coax attenuation per 100' and antenna 
power gain, you can accurately compute 
coax line loss, coax efficiency, antenna 
input power and ERP. 
What happens if the computed num-

bers just don't sit right with you? Do you 
tweak TPO, use another type of antenna 
feed line, or even change the gain of the 
antenna? Here's where the fun comes in! 
You can change any of the four original 

input parameters, and this routine will 
quickly re-compute all the numbers—its 
sort of like an electronic spreadsheet. 
I have used it extensively to plan new 

installations and to check out the accu-
racy of applications filed by competitors. 

Lines 20-50 input all the information 
needed. Line 60 computes the coax effi-
ciency from information in lines 30 and 
40. The formula used here is: 

EFFICIENCY = 
100  

10 (dB W I  

The dB figure is the total attenuation 
of the transmission line. 
The information required in line 50 is 

antenna power, not decibel gain. The 
two are related, but not directly 
interchangeable. Most manufacturers 
will publish both figures. 
To approximate one value from 

another, use: 
dB GAIN = 10 x Logio(POWER GAIN) 
and, 
POWER GAIN = INVERSE Log ( ) Ice sdB 10, 

Once the computed table of figures ap-

Scott Roberts is an SBE-certified senior 
broadcast engineer. He can be reached at 
408-749-0113. 

pears on the screen, you can change any 
of the original input data. You can also 
at this time make a one-time change to 
coax efficiency. This will affect all cal-
culations accordingly, but will revert 
back to normal by entering a null impact 
on"L", "A", or"C". 

This program is written for the C-64, 
but I have taken out all the special cur-
sor control symbols that may confuse 
non C-64 users. The result is a universal 
BASIC listing that should be useful to 
most people. 
The C-64 does not have a PRINT US-

ING function, hence the need for the ex-
tra math in lines 80, 120, 140 and 170. 
Of course you should add screen-clear 
commands to aid in appearances, and in-
clude a printer driver section so you can 
save all the computed data. 

'One Hour' 
(continued from page I 7) 
while Jeff started on the schematic. He 
needed inverters in several places, so he 
used NOR gates for everything. 
Need a refresher? DeMorgan's theo-

rem lets us invert the inputs and outputs 
if we switch from AND or OR or vice-
versa. Instead of A AND On-Not for JB, 
we use NOT(A-Not OR On). 
The Lower circuit is not much different 

from the Raise circuit. Figure 4 shows the 
completed circuit, requiring four CMOS 
ICs. Two of the NOR gates (U4c and 
U4d) are connected as a multivibrator to 
drive the clock inputs. 

Jeff looked at his watch "Ten minutes 
to spare. If it's all the same to you, I'd 
like to get started building." 

Since the purpose of the past hour was 
to discuss sequential logic design, we 
didn't go into interfacing, the power sup-
ply or the all-important Power-On-Reset. 
We'll leave these points for another hour. 

STATim 

CAT 
eileortate 
t.igtitning 

Before the lightning season strikes, 
protect your valuable equipment 
with a Stati-Cat discharger 
for as little as 

$300! ose  1 eo ag 

Each Stati-Cat has 120 sharp, stainless steel points 
to provide a continuous low-resistance discharge path for the 

static electric charge found on all tall structures. Stati-Cat prevents 
the high voltage gradient between cloud and earth that eventually 

leads to the sudden, massive discharge known as lightning. 

Write for a free brochure. 
Also available from Cortana: 

Folded Unipole Antenna Kits 
Ground Radial Wire Detectors Corporation Mastercard/Visa 

4001 LaPlata Highway 
Farmington, NM 87401 
(505) 325-5336 

Circle Reader Service 25 on Page 28 Circle Reader Service 45 on Page 28 
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  Broadcast Computing  

STLITSL Nit Target 
by Kenneth Hollan 

Austin TX ... The following program 
was written to aid in long-distance aim-
ing of the STL/TSL antennas and ama-
teur radio beam antennas. 
The program was wrii ten on and for 

a Radio Shack TRS-80 Model 4 or 4P. 
The TRS-80 returns, TAN, COS and 
ATN in radians, which must be con-
verted to degrees. If your computer 
returns them in degrees you are ahead of 
the game and don't have to type in the 
conversion factors of 57.29577951000001 
or 0.0174539252. 
I have the completed program (seven 

pages long) on disks for Amateur Radio 

beam headings. All you do is type in 
your latitude and longitude and the com-
puter prints out six pages of beam head-
ings to all countries and many cities of 
the world. 
I won't go into the math involved with 

this program and explain what happens 
and how it works; the fact that it does 
work is all that really matters. 

Ken Hollan is president and owner of 
Hollan Electronics. He can be reached at 
512-454-0229. Readers may call the auth-
or to purchase a disk (TRS-80, Model 4 
or 4P) at $15. A hard copy printout of 
headings and range is $5 and a hard copy 
of the program is $10. 

10 CLS 
20 PRINT " THIS PROGRAM WAS WRITTEN BY KEN HOLLAN ( K5IQ) OF HOLLAN 
ELECT.,(BCST ENG)" 
30 PRINT " AND IS DESIGNED TO AID IN AIMING STL, TSL AND AMATEUR 

RADIO ANTENNAS" 
40 PRINT " NOTE: NORTHERLY LATITUDES AND WESTERLY LONGITUDES ARE 
TAKEN TO BE POSITIVE" 
50 PRINT " SOUTHERLY LATITUDES AND EASTERLY LONGITUDES ARE TAKEN 
TO BE NEGATIVE" 
60 PRINT " PLEASE ENTER THEM AS SUCH.(56.98 OR - 46.7, ETC)" 
70 PRINT 
80 PRINT 
90 PRINT " PRESS ANY KEY TO ENTER THE PROGRAM" 

100 IF INKEY$=""THEN 100 ELSE 110 
110 CLS 
120 INPUT " LATITUDE OF YOUR ANTENNA";A 
130 INPUT " LONGITUDE OF YOUR ANTENNA" ; X 

140 INPUT " LATITUDE OF OTHER ANTENNA";B 
150 INPUT " LONGITUDE OF OTHER ANTENNA" ; Y 
160 L=X-Y 
170 IF L.<", THEN 190 
180 IF 1,,,e THEN 200 
190 IF L<-180 THEN 220 ELSE 230 
200 L=L- 360 
210 GOTO 230 
220 L=L+360 
230 L=L 
240 COTL=1/TAN(L*.0174532952) 
250 CO3L=COS(L*.0174532952) 
260 COTB=1/TAN(B*.0174532952) 
270 TANTHA=COSL*COTB 
280 THA=ATN(TANTHA)*57.29577951000001 
290 SINTHA=SIN(THA*.0174532952) 
300 COTC=COTL*COSNA+THA)*.0174532952)/SINTHA 
310 C=1/COTC 
320 C=ATN(C)*57.29577951000001 
330 IF L>g THEN 340 ELSE 370 
340 IF C>ff THEN 400 ELSE 350 
350 IF C<ff THEN 360 
360 IF L>.0. THEN C=C+180: GOTO 410 
370 IF L<0 THEN 380 
380 IF C>8 THEN 390 ELSE 400 
390 C=C+180: GOTO 410 
400 IF C<0 THEN C=C+360 
410 C=C 
420 CLS 
430 PRINT: PRINT 
440 PRINT: PRINT 
450 PRINT " THE DIRECTION TO AIM YOUR ANTENNA IS";C:"DEGREES" 
460 PRINT 
470 PRINT 
480 INPUT " ANOTHER CALCULATION ( Y OR N) THEN < ENTER>";E$ 
490 IF E$="Y" THEN 110 ELSE 500 
500 CLS 
510 PRINT " END OF PROGRAM 
520 END 

NEVER LOSE AIR TIME AGAIN! 
Great for Group Owners! 

Fly It Anywhere! 
• THE PORTABLE EMERGENCY 
TRANSMITTER FROM ELCOM BAUER 

ET 

Flood? Fire? Replacement part not available for weeks? 

Site test? Let ET work for you. 300 watts broadband 87.5 

to 108 mHz. Change frequency in seconds. Only 85 lbs. 

(38.6 kg) packaged in a rugged transportable case. One 

of the new 6000 series of solid state FM transmitters from 

Elcom Bauer. Don't lose air time. Call for ET. 

ATLANTA, GA 
404) 964-1464 

LCS ANGELES, CA 
(818) 843-5052 

CHICAGO, IL 
(312) 794-0224 

RICHMOND, IN 
(317) 962-8596 

DALLAS, TX 

(214) 423-8667 

SEATTLE, WA 
(206) 838-2705 

ALLIED 
Broadcast Equipment 
P.O. Box 1487 • Richmond, IN 47375 
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 New Products  

HAL WX-1000 Weather Box 
HAL Communications recently intro-

duced its WX-1000 Weather Box. 
The WX-1000 monitors the National 

Weather Service wire 24 hours per day; 
stores the messages that you select; pro-
vides memory backup in case of power 
failure and automatically prints only the 
messages selected by the user. 
The unit allows the user to use a radio 

system to access Weather Wire informa-
tion from mobile units or remote sites. 
The WX-1000 can trigger automatic 

alarms on bulletins or on user-defined 
priority messages. 

Readers with a PC and 300 or 1200 
baud modem may phone the company's 
WX-1000, which monitors the National 
Weather Wire Service in central Illinois. 
The number is 217-367-5547. 
The WX-100 will respond with a listing 

of the products in memory. Type "H" for 
HELP and the unit will display a list of 
commands. To terminate the call, type 

Introductory price of the unit is 
$1,995. 

For more information, contact Ken-
neth Sartain, HAL Communications: 
217-367-7373. 

DAC COM Portable Mixer 
Dakota American Communications 

recently introduced its new DAC COM 
MX1, a three-channel, dual-line output 

audio mixer unit. 
The unit is compact and portable. It 

features two mic inputs and one tape 
(line level) source. Two line level outputs 
("Tape" and "Line") and two jacks ac-
commodate two headphone sets that can 
be individually adjusted. 
The mixer amp was designed for 

multi-source news and sports interviews, 
voice-over field production work, as an 
add-on unit for additional inputs to an 
existing audio system, and for sports and 
commercial remotes (coupled to tele-
phone interface gear, such as the DAC 
COM I or DAC COM II phone line in-
terface units). 

Front panel controls include level ad-
justments for each of the three inputs and 
each of the two headphones. LED indi-
cators above each of the input level con-
trols indicate which inputs are on line. 
Another LED display shows line and tape 
output level. 
With plug-in power supply, the unit 

is $187.50. The battery pack is $7.95. 
For more information, contact Darrell 

Williams at 701-222-4374 or write Dac 
Com, 3614 W. Regent Drive, Bismarck 
ND 58501. 

Fluke P Troubleshooter 
The John Fluke Manufacturing Com-

pany's new 9000 Series Micro-System 
Troubleshooters are a custom-made an-
swer to the troubling presence of micro-

A Stereo Phono Pre-Amp—$6900! 
That's DC-X from Radio Systems. 

The DC-PA is a stereo or dual RIAA equalized turntable 
pre-amp with line level-balanced outputs, and great 
specifications. 

Like all DC-X Products, it can stand-alone with its 
universal enclosure and power supply (available separately) 
or be combined with other 
DC-X boards to build 
inexpensive studio 
systems. 

Call today for the 
whole story on the 
DC-X network. 

liaENO SYSTEMS INC. 
5113 W. Chester Pike • Edgemont, PA 19028 • 215/356-4700 
Call 800/523-2133 ( in PA call 8001423-2133) 

processors in every manner of new radio 
station equipment. 
Compact and inexpensive, the 9000 

Series includes a small microprocessor 
and test probe. A dedicated "Learn" key 
enables the Troubleshooter to memorize 
the address busses, data busses and con-
trol busses, and identifies I/O ports, 
RAM and ROM. The LEARN function 
makes a memory map from a good 
board. 
The 8088 and Z80 units can test a 

"dead" computer, power supply and 
clockwork, even if the microprocessor is 
down. 

Designed specifically for use at radio 
stations, the Fluke 9000 Series includes 
the 9010A, which troubleshoots for bus, 
RAM, ROM and I/O. One keystroke in-
itiates all four tests. 
The 900 Series Troubleshooters READ 

and WRITE functions can be used to pro-
gram peripheral devices such at PIAs, 
CTCs, UARTs, PICs, etc. 
The 9010A Language Compiler lets the 

customer write test and troubleshooting 
software off-line on a PC. 
Once the operator has accessed and 

controlled the logic of the unit under test, 
the "Smart" Troubleshooting Probe can 

track failure to the node level. 
For devices not tied directly on the 

bus, 9010A Test Sequencing can be used 
to develop guided fault isolation routines. 
The 9000 Series Mainframes use the 

universal connection of the unit under 
test's microprocessor socket as the point 
of interface. The Interface Pod gains 
direct control over all components which 
communicate with the microprocessor 
and uses the unit under test's clock for 
correct p.P timing. 
The 9020A allows custom testing us-

ing precision instrumentation. The unit 
gives a test system full control of the 
microprocessor bus. 
The 9010A Micro-System Trouble-

shooter is $3,995. The 9005A, which is 
nonprogrammable, is $2,995. The 
9020As (with either RS232-C Interface or 
IEEE-488 interface) are $4,595. 
The optional RS232 interface for the 

9010A or 9005A is $395. 
Interface pods range from $995 to 

$2,695. Language Compiler models are 
$495 each. 

For more information, contact the 
John Fluke Co., PO Box C9090, Everett 
WA 98206, or call Larry Kay or Tom 
Allen at 800-426-0361 or 206-356-5112. 

Correction: Dolby Laboratories 
Would RW lie to you? Never. At 

least not intentionally. 
Frustrated readers who were interest-

ed in Dolby Spectral Recording (SR), 
as reported in RW 1 May, have 
fruitlessly been calling Dolby's facsimile 
machine. 
The correct number to call for Spec-

tral Recording information and updates 
is 415-863-1373. Ask for Bob Schein or 
Kevin Dauphinee for a full SR 
rundown. 
The SR circuit employs a comple-

mentary signal processing algorithm 
that responds to the spectral diversity 
of audio signals, extending the utility 

of the level-dependent gain functions 
utilized in Dolby noise reduction 
systems, according to the company. 
The result is the largest usable 

dynamic range of any existing recor-
ding method, an extremely low noise 
level, effective elimination of modula-
tion noise and a significant reduction in 
nonlinear components. 
SR can be used in any professional 

analog recorder in any standard tape 
format and at any standard speed. The 
new system is available in the form of 
retrofit modules that will fit most ex-
isting Dolby A-type noise reduction 
mainframes. 

Subscription/Reeder Service Forms 

RacJimWtrIcJ 
July 1, 1986 Issue Use until October 1, 1986 

FREE Subscription/Renewal Form 
I would like to receive or continue receiving Radio World 

FREE each month. YES NO 

Signature   Date 

Please pint and Include ell informanon 

Name _ Title 
Company/Station 

Address 

City . State ZIP 

Business Telephone ( 

Please circle only one entry for each category. 

I. Type of Firm 
1. Commercial AM station 6. Recording studio 
2. Commercial FM station 7. TV station or teleprod facility 
3. Educational FM station 8. Consultant/1d engineer 
4. Combination AM/FM station 9. Mfg. distributor or dealer 
5. Network/group owner 10. Other 

II. Job Function 
A Ownership D. Programming/production 

General management E. News operations 
C Engineering F. Other (specify) .. 

Ill. Purchasing Authority 
1 Recommend 2 Specify 3 Approve 

Reader Service 
Please first fill out contact information at 
left. Then check each advertisement for 
corresponding number and circle below. 
NOTE: Circle no more than 10 numbers. 
otherwise card will not be processed 

001 021 041 061 081 
002 022 042 062 082 
003 023 043 063 083 
004 024 044 064 084 
005 025 045 065 085 
006 026 046 066 086 
007 027 047 067 087 
008 028 048 068 088 
009 029 049 069 089 
010 030 050 070 090 
011 031 051 071 091 
012 032 052 072 092 
013 033 053 073 093 
014 034 054 074 094 
015 035 055 075 095 
016 036 056 076 096 
017 037 057 077 097 
018 039 058 078 098 
019 039 059 C79 099 
020 040 060 080 100 

Sales Call Service 
Please have a salesperson contact me 
about these items (list numbers) 

Clip & Mall to: Radio World, PO Box 1214, Falls Church VA 22041 

Circle Reader Service 12 on Page 28 



July 1, 1986 Rodio World 31 

rtui  Broadcast Equipment Exchange 
CASSETTES . . WTS 

Ampex SP-300 transports ( 2). same as 
AG 350 but includes tape counter. 7.5-15 
ips. w/350 head rest. 1/4- FT. all $700. 
J Krepol, 6147 Walker. Phila PA 19175. 
215-331-1432. 

Crown 800 series transports 13). one host 
sync one DC servo & one hyst sync in 
parts w13 sets of quad elec. 1/4" quad 
heads, spare heads & IC's. all $ 1000. 1 
Krepol. 6147 Walker. Phila PA 19135. 
215.331-1432. 

Magnecord 1048-4 1/4 trk. mdl 1028-4 1/4 
trk & mdl 728 1/2 trk. all stereo w/cases. 
covers & hold down knobs, all for $650. 
1 Krepol. 6147 Walker. Phila PA 19135. 
215-331-1432. 

Audico manual cassette loaders 121. $ 125 
ea plus frt. Katherine. Linden Inc. 229 N 
Henry Alexandria VA 22314. 
703-549-4429. 

Tascam/Lanier 10-1/2". 4-chan logging 
recorder. excel cond. $ 150. Scully 710. 
Ampex 350/355 maintenance manuals. 
$20 ea: Teac 4010SL auto-reverse 1- 114 
trk. vgc. $85. W Laughlin. KDCV. 26:j6 N 
56. Lincoln NE 68504. 402-466-8670. 

Telex 230 & 300 model duplicating equip 
inc: TDAS cassette slaves. cassette 
master. RR masters. relay racks, casset-
tes rewinders & more, call for details. R 
Kragen. Recdg for the Blind. 20 Rcszel. 
Princeton NJ 08540. 609-452-0606 X265. 

Scully 280 Re w/rack mnt w119 percent 
hubs. FT mono. excel cond. $400 plus frt. 
B Mountioy, Custom AN. POB 1240. 
Efzabethan TN 37643. 615-543-5849. 

Crown CX-822 2 trk prof recorder, mounted 
in portable case. vgc. low hrs on heads 
w/manual. $650 neg. 1 Barton. Barton 
Recdg. 5611 N Delaware, Indianapolis IN 
46220. 317-255-7752. 

Revox A-77 / 2) 114 trk. needs work. $350. 
1/2 trk. gd shape. $500. both for 6800. 
B Borrelli. Mediagroup. 462 Merrimack. 
Methuen MA 01844. 617-688-5571 

Scully 270, PB machines w/14 - reel 
capability, new heads. 2 trk stereo. 
$1000/both. B Bordeaux. KSLY. POB 
1400. San Lus Obispo CA 93401. 
805-543-9400. 

Scully 280-8, 8 trk. low hrs & well main-
tained. excel cond. $3800. W Sqambati. 
Sqam Recdg. 84 Parkside. Suffern NY 
10901. 914-368-0886. 

Ampex 600 in gd cond w/manual. $150. 
Stebbins. KELK. POB 790. Elko NV 89801. 
702-738-7118. 

Ampex 44013 1/2. 4 trk/2 trk servo motor. 
15/30 ips. vgc. $3500. D Hewitt. Remote 
Recdg Srvs. 20 Kennedy Pkwy. Monsey 
NY 10952. 914-425-8569. 

Ampex 47440 2 trk RR in console 
w/manuals. mint cond. very low hrs. 
$2000. D Bailey. Rock Shoppe Prod. 
12869 Montfort Ste 250. Dallas TX 75230. 
214-386-7783. 

Ampex PRI0141 transports. $30. R Porter. 
Porter Recdg. POB 5452. San Mateo CA 
94402. 415-349-0931. 

Ampex 44A, full trk. self standing. BO. P 
Downes. Brandy Wine Prod. Box 2115. 
Wilmington DE 19899. 302-737-8273. 

Ampex mono machine. BO. A Polhemus. 
Excalibur Snd. 750 8th Ave. NY NY 10036. 
212-302-0010. 

Kenwood cassette deck R/P w/Dolby. BO. 
P Downes. Brandy Wine Prod. Box 2115. 
Wilmington DE 19899. 302-737-8273. 

hoot 677, gd cond w/manual. $450: 
Magnacorder P75. works OK w/preamp. 
$25. U-ship. S Bartkowski. WEDC. 4923 
W 28th. Cicero IL 60650. 312-863-3090. 

3M 56 16 trk 2" 15 & 30 ips. select tape 
& remote, spare cards & manual. $9400. 
K Fox. Mercantile Recdg. POB 2211. Palm 
Springs CA 92263. 619-320-4848. 

Ampex 354 modified & calibrated to cur-
rent standards. $ 1000. B Mattson. 
904-383-1563 or 326-9231. 

Ampex AG44011 8 trk, mint cond. comp 
w/remote, $8000. Elsmere Music, Box 
185. Bedford Hills NY 10506. 
914-234-9201. 

Otani M05050, 3 yrs old. excel cond. 
$1050. B Sam. Bogart Prod. 9 Twin Lakes 
Ct. Arlington TX 76016. 817467-0158. 

Technics RSM63 3 head cassette. $100. 
David. Wave Sound Recdrs, 1956 
Cahuenga. Hollywood CA 90068. 
213-466-6141. 

Want to Buy 

Ampex 300 mono decks for parts- or 
rebuild. R Robinson. do TNA. Box 57. 
Wallingford CT 06492. 203-269-4465. 

Ampex 200 original head assy & manual. 
P McManus. McManus Interp. 4011 Or-
chard Ave. San Diego CA 92107. 
619-223-1730. 

ITC or Revea PBs. 1/2 trk stereo. for 
automation. R Miller. WRVI. 278 E 
Jackson. Virden IL 62690 217 965 3388 

CONSOLES 

Want to Sell 

Tascam M-520, 20x8 mixing console 
wIstand. pwr supply. walnut side panels. 
excel cond. $4300. S Cilurzo. KGMG. POB 
K. Oceanside CA 92054. 619-729-1000 

UREI Mod One, fair cond, working. 
w/manual. $500. S Schneider. WBMX. 408 
S Oak Park. Oak Park IL 60302. 
312-524-0240. 

Shure M67 al metered. gd cond. $ 150 ea. 
1 VonVelck. Aras Recdg. 2321 N Utah. Arl-
ington VA 22207. 703-524-5067. 

McMartin 880253 8 chan stereo. $800: Coi• 
lins 9 chan mono. $300. B Van Prooyer. 
Van Prooyen Bdctg. 628 Mulford Dr SE. 
Grand Rapids MI 49507. 616-452-0133. 

Collins 212G-1 tube type mono AM. book 
& many spare parts. $250. M Persons. 
KKIN. POB 930. Aitkin MN 56431. 
218-829-1326. 

Studiomaster 16 x16 x8x2 comp stud.o 
mixer, wl3 band EQ 12 variable freq) per 
input. LED meters, comp internal routing. 
w/Anvil case & manual, low hrs. $2400. 
W Busetti. 1124 W 2nd. Florence CO 
81226. 303-784-3540. 

McMartin Accu-Fwe 5 pot mono rack mount, 
$500. M Persons. KKIN. POB 930. Ailkin 
MN 56431 218-829-1326. 

Sparta AS 3011,5 chan stereo, like new, us-
ed only 24 hrs. $850. 1 Gardner. Gateway 
Prod. 2 Mana Hotchkiss Rd. Prospect CT 
06712. 203.758-4769. 

Tascam 30, 8 in & 4 out. mint cond. 
w/manual. $895. B Osborne. A-V Assoc. 
4760 E 65th St. Indianapolis IN 46220. 
317-253-8562. 

Blimp 1282 stereo 12 input board, bal ins 
& outs. needs 2 plastic knobs. otherwise 
excel cond. $375 ppd. G Finerman, Ad-
vanced Media, 17 Hilkrest Rd. Suffern NY 
10901. 914-368-1143. 

Teac AX-20 mixdown panels In $20 ea. W 
Laughlin. KDCV. 2636 N 56th. Lincoln NE 
68504. 402-466-8670. 

Gates M620913 President (2) & M5236 
Dualux tube type. 8 mixer w/2 output chan 
& 12 mixer w/2 outputs chan. BO. E 
Burger. 3403 Woodley Rd NW. Wash DC 
20016. 202-966-0025. 

Shure M67, (2) mic mixers 121. G Hyatt. 
13318 Schwenger Pl. Herndon VA 22070. 
703471-5250. 

Audioarts 80 24 trk monitor. patch bay. 
new. $ 13.500. D Kocher. 1901 Hanover. 
Allentown PA 18103. 

Mama 1283, 12 x2 xl mixer, internal 
reverb. 2 sends. $500. P Cibley. Cibley 
Music, 138 E 38th. NY NY 10016. 
212-986/219. 

Gotham 600/85 audio faders. balanced. 
(30). $35 ea/8O. D Weinstein. Cinema Sod. 
311 W 75th. NY NY 10023. 212-799-4800. 

Rambo DC8MS 8 chan stereo, digitally con-
trolled. $ 1250. B Van Prooyen. Van Pro-
oyen Bdctg. 628 Mulford Dr SE. Grand 
Rapids MI 49507. 616-452-0133. 

Collins 212F-2 console, like new, some 
preamps never unpacked. $850. P 
Schneider. KPM1. 1280 S Oxnard Blvd. 
Oxnard CA 93034. 805486-2337. 

Ramko DC38-85 8 chan stereo. $2900. D 
Smith, WFCB. 45 W Main. Chillicothe OH 
45601. 614-773-0000. 

Gates Executive 10 chan stereo. gd cond. 
G Williamson. WASK, POB 7880, Lafayette 
IN 47903. 317-4472186. 

Opamp tins 2008-4E 20 in 10 out, very 
clean sound. $6500. L Wagner. ARN Prod, 
POB 1788. Orlando FL 32802. 
305/99-1299. 

Gates SA-40 . spare tubes & manual. BO. 
L Ayer, KRPL, POB 8849, Moscow ID 
83843. 208-882/551. 

RCA BC-44 tube type mono. 4 chan, gd 
cond: RCA BC-66. tube type mono. 8 chan. 
poor cond. WHPA. P013 464. 
Hollidaysburg PA 16648. 814-695-4441. 

Distributor Directory The following distributors serving the 
broadcast industry would be glad to help 
you with any of your requirements. 
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Broadcast Electronics 
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Nakamichi Pro ()roan 
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Straight Wire Audio 
Tascam UREI 

One Source 
the 

best prices 

CALL: 
SPENCER 

TRANSMITTER 
PARTS 

Vacuum caps Mica Caps 
Rectifiers RF AM Meters 

Transformers 
Rebuilt Tubes 

Coils Etc ... 

Call 

for 
Ava ilabilities 

And a whole lot morel Broadcast Parts & Service 800-336-3045 
Call Paul Grzeblk: BROADCAST 360 Bohannon Rd. 

313/471-0027 
in Michigan: 800/482 2291 

24166 Haggerty Road 
1-800-221-6941 P.O. Box 426 

Fairburn, Georgia 30213 

Farmington Hills, MI 48024 • 
(404) 964-3764  
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305 Wisconsin Avenue 

EQUIPMENT 

Radio Tower Co., Inc. 
-eee,ss 
,e e ' 
4,- 

(714)898-7224 Boise, Idaho 
(208) 344-0947 

Oceanside, California 92054 

(619) 722-6162 

Shure M68(2) mixers. new. $ 100. 1 Ross, 
WTVN. 6263 Embenvood. Dublin OH 
43017. 614-766-4292. 

Bogen MXM mixer, fair cond: Bogen LOM 
mixer fair cond. WHPA. P013 464. 
Hollidaysburg PA 16648. 8146954441. 

Quantum QM8P stereo prod console. $595: 
Tangent 802 prod console. $400/80. M 
Harrelson. Bohvell Studios. 720 23rd St 
S. Birmingham AL 35233. 205/51-8889. 

BE 8141004 8 mixer mono, dual chan. vgc 
w/manual. $ 1500. R Laine, United Cable 
of CO. 4757 S Salida Ct. Aurora CO 80015. 
303-690-9533. 

Hann Medalist 12, new. 12 ch stereo 
wIslide faders, up/down timer & 12 hr 
time. $ 7100/80. A Soroka, W1RO. 
159. Glen Burnie MD 21061. 
301-761-1590. 

Tascam Mdl 10, 8 in. 4 out gd cond. 
$1400. 1 Mullen, Audio Recorders, 3843 
Richmond, San Diego CA 92103. 
619/96-6355. 

Altec Lansing 250SU 10 chan solid state 
mono or stereo, comp wl2 wired-in patch 
panels. $800 plus ship. W DeLong. 
WMOV. POB 667. Ravenswood WV 26164. 
304-273-2544. 

Rantsa WR-130 8x2 x1 stereo mixer, linear 
sliders. EQ. echo send/receive. pan-pots. 
+4 out. Q. mic or line in, LN. $600/130. 
B Dombrowski. Whirlwind Prod, 10356 W 
Warren. Dearborn MI 48126. 
313-5844038. 

CCA Ultimate control boards (2). $2500 ea: 
Cetec antenna. 92.5. 6-bay. 2 yrs old. L 
Daven. WYFI. Box 1818. Chesapeake VA 
23320. 804-547-9421. 

Rumbo DC5M-S 5 chan stereo. $ 1400. D 
Smith, WFCB. 45 W Main. Chillicothe OH 
45601. 614-773-3000. 

Tascam Mdl 10, 8 in. 4 out. OK shape. 
$500. M Cogan, Bay Records, 1516 Oak 
St. Alameda CA 94501. 415-865-2046. 

McMartin 8502 5 chan stereo, gd cond. 
w/manual. $ 1000. G Bishop. WOES. 8989 
Colony Rd. Elsie MI 48831. 517-834-2271 
X40. 

Tascam 5 8x4. gd cond. $650 or 1950 
or/cherry wood console. J Block. Prod 
Block Stds, 906 E Fifth. Austin TX 78702. 
512-472-8975. 

Sun SPI 2212 12 ch mixer. 2 main. 2 mon. 
2 effect. 1 surr. outputs. $950. F McCall, 
Performance Srvs. 1521 W St Marys 11229. 
Tucson AZ 85745. 602-623-2110. 

Collins 2125 stereo 6 chan, all solid state. 
very clean. J Runkle. 208-344-0947. 

Want to Buy 

lint book Aror schematic for RCA BC15BS 
5 chan stereo SN 6130-004. C Smith. 
KREK. POB 1280. Bristow OK 74010. 
918-367-5501. 

Langevin MA-516-0 tube type preamps. P 
McManus. McManus Interp. 4011 Orchard 
Ave. San Diego CA 92107. 619-223.1730. 

DISCO & SOUND 

EQUIP. 

Want to Sell 

KIM UE-100 universal EQ. tube/mono. 
w/manual. $ 100. D Weinstein. Cinema 
Snd, 311 W 75th. NY NY 10023. 
212-7994800. 

Recg studio package inc Ampex MM1200 16 
Irk. 32 x16 mixing console. digital reverb 
system. mics & other outboard gear. all 
equip in excel cond, real estate also avail. 
terms saldease. R. Medlen, Creative 
Sound Studio, 602 Cree Dr. San Jose CA 
95123. 408/256302. 

E-V MC8A 8- speaker, new in box, never 
used. $25. W Laughlin. KDCV. 2636 N 
56th. Lincoln NE 68504. 402-466-8670 

Studio, 8 trk, mostly new equip. BO. W 
Preist. Classic Sound & Recd. 1515 Coun-
ty Rd 1. Dunedin FL 33528. 
813-736-3131. 

Ursa Major Space Station digital reverb & 
echo. $ 1000: Delta Lab OL2 acoustic com-
puter. $850. D Kocher, 1901 Hanover. 
Allentown PA 18103. 

1BL 1100 monitors, great cond. carton & 
manuals. $325/pr. R Cannata. Cantrax 
Recdrs, 2119 Fidler Ave. Long Bch CA 
90815. 213-4986492. 

Comp Recording Studio: consoles. 
recorders, speakers. mics. EQ's. 
mic stands. 83 organ. low noise floures-
cent fixtures. etc. L March. Intl Recdg. 
2516 W Armitage. Chicago IL 60647. 
312/27/000. 

Tannin LSD/If/12/8 monitor gold dual 
concentric monitor spkrs. in cabinets. 
$250/pr. D Weinstein. Cinema Sod. 311 
W 75th. NY NY 10023. 212-799-4800. 

APP-troiman HP, stereo preamp wilatest 
mod, pert cond. $350: Russound QT-1 
mini plug patch bay w112 patch cords, 
switches up to 4 tape decks. 47 jacks. 
$150. 1 Sumer, Audiofile Auditions, Box 
1621. Ross CA 94957. 415457-2741. 

MAR AR7 digital reverbs 121. $600 ea: ADA 
D1260 digital delay, $300. R Robinson. 
TNA Studios, 10 George St. Wallingford CT 
06492. 203/694465. 

Opamp Labs 1155 (2) reverb units, UN 
ea. L Wagner. ARN Prod. POB 1788. 
Orlando FL 32802. 305-299-1299. 

Lexicon Primetime, $ 1000. Ashley SC-50 121 
$225 ea: AKG DX20E1. $ 1395: UREI 555 
(2) $250 ea. M Harrelson, Bohvell Studios. 
720 23rd St S. Birmingham AL 35233. 
205-251S889. 

1111. 2405 tweeter. $80. R McMillen. RM 
Audio Prod. 13515 SW 72nd, Tigard OR 
97223. 503-684-1973. 

SOitter Panel, custom, (3) high quality 
Audisar mic splitter transformers XLR FIN 
(2) XLFitil out, plus direct box type hi Z 
to low Z transformer, 1/4- in XLRM out, 
all on 2 rack space panel weND lift swit-
ches. $ 120. R McMillen. RM Audio, 13515 
SW 72. Tigard OR 97223. 503-684-1973. 

dbx 208, 8 chan. new. $ 1600: dbx 157 8 
chan. $700: dbx 180 2 chan. $300, dbx 
155 4 chan. $325. D Kocher, 1901 
Hanover, Allentown PA 18103. 
215-776-1455. 

Ursa Maier Space Station digital reverb. 
mint. $ 110; Delta Lab DL-2 digital delay. 
$850.0 Kocher, 1901 Hanover, Allentown 
PA 18103. 215-776-1455. 

dbx 162 compressor limiter, stereo balanc-
ed in & out. excel cond. $550. L Wagner. 
ARN Prod, POB 1788. Orlando FL 32802. 
305-299-1299. 

Realistic dual 10-band graphic EQ. excel 
cond. 575. W Laughlin. KDCV, 2636 N 56. 
Lincoln NE 68504. 402-466-8670. 

Clubman 2+2. $ 150 ea: Womark disco mix-
er. $ 125: Pioneer reverb. $75: light con-
troller pwr pack. 8 ch, pinspots. misc 
spots 1 kW/ch. $ 1000. F McCall. Perfor-
mance Srvs. 1521 W St Marys ‘229. Tuc-
son AZ 85745. 602623-2110. 

Want to Buy 

JBL, Harts Refits, Paragons. EV. Patricians. 
Tammoy Red. Silver. Gold. etc. C Dripps. 
Kurluff Ent, 4331 Masson. El Monte CA 
91732. 818-444-7079. 

LIMITERS 

Want to Sell 
Marti CLA-40H AM mono audio processor. 
$300 M Persons. KKIN. POB 930. Aitkin 
MN 56431. 218-829-1326. 

Dame DAP 310, AM mono. $900. M Per , 
sons. KKIN. POB 930. Aitkin MN 56431. 
218-829-1326. 

Fairchild 663 compressor modules (2). 
need work but very gd mech cond, both 
units for $75 ppd. G Finerman. Advanc-
ed Media. 17 Hillcrest Rd. Suffern NY 
10901. 914-368-1143. 

Aphex aural exciter II-B, audio processor. 
excel cond. $2000. S Cilurzo, KGMG, 
K. Oceanside CA 92054. 619-729-1000. 

Harris MSP 90 stereo AGC. $ 1000. R Diet-
terich. WLT1, 1051 Brinton, Pittsburgh PA 
15221. 412-244-7600. 

CBS 410 Volumax 121. $ 150/both or trade. 
R Sanson, WGUS. POB 1475. Augusta GA 
30913. 803-279-1380. 

Orb» 81004/ST, FM studio chassis, 
limiting prior to STL microwave. new. 
$6001130. T Schultz, Video Masters. POB 
1963. Kansas City MO 64141. 
816-474S530. 

CBS 400 Volumax, as is, sell or trade. $75. 
R Sanson, WGUS. P08 1475. Augusta GA 
30913. 803-279-1380. 

Can't Find It? Call 1-800-426-8434 For Immediate Action! Wont To Sell It? 
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LIMITERS ... VVTS 

CBS Audimax 3, gd cond. $ 145. 1 Hall. 
WCHV. 1140 Rose Hill Dr. Charlottesville 
VA 22901. 804-977-5566. 

CM AM mono system. complete. BO. K 
Jenkins. KAMA. 4150 Pinnacle f/120. El 
Paso TX 79902. 915-544-7600. 

Aph« Connell«, less than 1 yr old. 5800. 
T Parker. KXEW. 889 W El Puente Ln. Tuc-
son AZ 85713. 602-623-6429. 

Volumes 400 8 411; Dorrough DAP-310 
FM audio processor: lnovonics 215 pro-
cessor: Orban 245 E stereo synthesizer. 
P Wells. KLZZ, 8665 Gibbs p01. San 
Diego CA 92123. 619-565-6006. 

Moseley 111-211011 limiters 121. excel cond. 
$850 ea: CRL SEP-400A. excel cond 121, 
$550 ea; CRI CC-300A comp limiter. gd 
cond. $400. S Schneider. WINK, 408 S 
Oak Park. Oak Park IL 60302. 
312-524-3240. 

Orb« Optimod 8000A, gd cond. $1750 or 
trade for prod equip. R Sanson. WGUS. 
POB 1475. Augusta GA 30913. 
803-279-1380. 

dbx 162 rack mounted stereo comp/limiter. 
$400. B Hawkins, WENS. 1099 N Meridian 
01197. Indianapolis IN 46204. 
317-266-9700. 

°vixen 8000A Optimod in excel cond. $2000 
or trade for stereo console. Larry O'Neal. 
KIXK. POB 1624. El Dorado AR 71731. 
501-862-9696. 

Broadcast Equipment Exchange  
Optimod 81011/A compressor/limiter/stereo 
gen. excel cond. $3700 firm. S Cilurzo. 
KGMG.POB K. Oceanside CA 92054. 
619-729-1000. 

Marti CLA-40H compressor/limiters (2). P 
Wicker, WOBR. POB 400, Wanchese NC 
27981. 919-473-3434. 

Collins 260-1 limiter. P Wicker. WOBR, POB 
400. Wanchese NC 27981. 919-473-3434. 

Gates Solid Statesman, FM limiters. $500. 
K Magrill, KSLM, POB 631. Salem OR 
97308. 503-364-8433. 

Gates solid-state FM audio limiters, 
matched-pair (2). $400 ea. L Ayer. KRPL, 
POB 8849. Moscow ID 83843. 
208-882-2551. 

Optimod 90008/1 AM. excel cond. $ 1995. 
R Benson, KHOM, POB 728 Station 2. 
Houma LA 70360. 504-876-5466. 

UREI BL40 recently recond. $250 or trade. 
B Ladd. WNRR. 108-1/2 E Main. Bellevue 
OH 44811. 419-483-2511. 

Pacific Recorders Multi-Max & Multilimiter 
triband AM system. $ 1000. K Magrill, 
KSLM. POB 631. Salem OR 97308. 
503-364-8433. 

CCA *GC amp, AGC-10 tube type. fair cond. 
WHPA, POB 464, Hollidaysburg PA 
16648. 814-695-4441. 

Gates Level Devil, works. $50 or trade. B 
Ladd. WNRR. 108-1/2 E Main. Bellevue OH 
44811. 419-483-2511. 

UREI LA4's, dual. blackface w/rack & 
manual, lust aligned. $600. B Hawkins. 
WEMS. 1099 N Maridian St. Indianapolis 
IN 46204. 317-266-9700. 

UREI LA3A, LA2A. excel cond. work like 
new. BO. R Kaufman, Ricky The K Prod, 
PUB 29804. Atlanta GA 30359. 
404-636-9911. 

CRI FM System inc: 1 SPP-800. 2 
SEP-400A. 1 SMP BOO. BO. B Vina. 
WXUS. 711 N Earl Ave. Lafayette IN 
47904. 317448-1566. 

CRI. APP400/PMC 300A, only used 2 mons. 
$1100 ea or $2000ffioth. N Allebaugh. 
WICE. 100 John, Cumberland RI 02864. 
401-725-9000. 

Spoctra-Sonics 61012) comp/timiter. check 
aligned & updated w/LED indicator, $225 
ea or 5425/both. D Johnson. KAWL. Box 
544. York NE 68467. 402-362-4433. 

Want to Buy 

Odian 8000A, pert cond. J Howell, Howells 
Audio, 521 Park. Kingman AZ 86401. 
602-753-3054. 

Inwood« 201. D Nebenzal, Tamara Prod. 
8143 Morse Ave. N Hollywood CA 91605. 
818-780-3099. 

MSP-100FM Tri-band AGC, must be 
reasonable & in gd shape. D Payne, 
WZPL, 1440 N Meridian, Indianapolis IN 
46202. 317-637-8000. 

AM processor, up to $500. A Caswell. C&G 
Bdctg. PUB 171. Linden MI 48451. 
313-735-4545. 

MICROPHONES 

Want to Sell 

Neumann U-64 w/power supply (2). 5600 
ea. A Varner. Penny Lane Stds. 1350 Ave 
of the Americas. NY NY 10019. 
212-687-4800. 

Neumann U-67, factory recond winew cap-
sule, $ 1200. J Hoffman, Daybreak Ent. 
12318 Hardesty Rd. Ft Wayne IN 46825. 
219-627-5990. 

Alton Coke Bottle. 2113 tube omni con-
denser mic wlnew cable & power supply. 
R Robinson. TNA Records, 10 George St. 
Wallingford CT 06492. 203-269-4465, 

EV D056 (2) omni directional mic. $ 70 ea. 
A Simon. 305 Spring St. NY NY 10013. 
212-924-2276 

EV CS15condensor. cardiode. $150, Beyer 
101NC omni dynamic. small dent in shell, 
freq response still exc. $50: Audio-
Technica ATM63 supercardiode dynamic. 
$75, 813 condensor. $75. 813R phantom 
powered condensor w/stands. higher SPI. 
$100. R McMillen, RM Audio Prod. 13515 
SW 72nd, Tigard OR 97223. 
503-684-1973. 

Employment 
To place ads in this section, use the Action-Gram form. 
To respond to box numbers, write Radio World, Box 
1214, Falls Church VA 22041, Attn:_. 

POSITIONS WANTED 

Bdct Tech seeks FT/PT work in studio, can 
announce, 10 yrs FM/TV exper. Hank. 
408-246-5563. 

Radio CE, former CE Boston. Houston, 
Miami. Ham genrl, non-drinker, now! 
ASEE. M Gottesman. 3377 Solano At312. 
Napa CA 94558. 415-550-8506. 

Eng, exper & qualified to handle studio. 
STL's & xmtrs. an immediate opening for 
CO at WKGR in the Ft Pierce FL area rti 
plenty of opportunities for addt1 work in 
the area. send complete resume to Fran-
cis Sherwod. WKGR. 600 Atlantic Ave. Ft 
Pierce FL 33450. 

Versatile announcer, 9-1/2 yrs exp. OH area 
pref. Ken Baker, 33 Richmond Pl. Akron 
OH 44303. 216-253-2679. 

Assist, Radio CE, 2 yrs exper.. general class 
license. audio. radio freq & digital elec-
tronics knowledge. KGBTIKELT. Box 711. 
Harlingen, TX 78550. EOE. 

Prof actor wlequip looking for people to 
form film co, call or write: H Deans, 170 
Grand St. White Plains NY 10601. 
914-949-5920 or 203-866-5050 X3243. 

Tech oriented person seeks bdct related job 
as xmitter maint tech, elect exper. Write: 
M Rakoff. 114-41 Queens Blvd Ste 148. 
Forest Hills NY 11375. 

CE/Ops Dir, 10 yrs exper, great prod if 
needed. prefer Colorado- Rockies. 
AM/FM/TV. GB. 1312 Left Hand Dr. Long-
mont CO 80501. 303-72-3916. 

Bright ambitious. 32 yr old, seeks station 
for eng work to break into bdctg. 
general/ham. CET plus more!. Mitchell 
Rakoff, 114-41 Queens Blvd. Forest Hills 
NY 11375. 718-591-0002. 

Product Design Engineer 

Orban is hiring electronic engineers to design new 

products for both our pro audio and broadcast markets. 

Ideal candidates should have: 

-BSEE or equivalent with specific expertise in audio 

signal processing, filter design, modern analog circuit 

techniques, and high-quality audio circuit design. 

- Imaginative mind that can help define new products 

for professional audio and broadcast applications. 

- Critical listening skills. 

- Familiarity with microprocessor and other digital 

design techniques. 

-Experience in a manufacturing environment, coupl-

ed with an understanding of production and cost 

restraints on product design. 

Please send a copy of your resume to: 

«bon 
J. Hodge, Personnel Manager 

Orban Associates Inc. 

645 Bryant Street 

San Francisco, CA 94107 

(415) 957-1063 

Air Personality looking for position within 
Florida. 3 yrs exper on air & as eng. ex-
cel ref. L James, 975 S Fla Ave. Tarpon 
Spr FL 33589. 813-937-1786. 

CE or ACE, top 5 mkt. 10 yrs exper. AM-DA/ 
FM-50 kW. non-smoker/drinker. Write: Vi-
sion Quest. 2490 N 50th II248, Ph/la PA 
19131. 

CE, hard working. looking for FT position. 
would like to take care of single or group 
owned stations. MO. NE. OK. avail imm 
ed. Larry Timmons. 913-425-6509. 

CE for quality station in midwest or west. 
30 yrs hands-on exp in radio-TV bdct 
maint. Rick. 509-332-6310. 

HELP WANTED 

Engr wanted for Midwest AM/FM. 
knowledge of xmtrs necessary excel 
working cond. Call Jim Feather. WRHL. 
POB 177, Rochelle IL 61068. 
815-562-7001. 

Major group owned high-power FM/Stereo 
AM has immed opening for set-starter CE. 
Must have concern for high quality audio 
& workmanship. Some background in 
digital electr necessary. Contact Leeann 
Lewis. GM KEEL/KITT. PO Box 20007. 
Shreveport LA 71120. E.O.E. 

AWRENCE BEHR ASSOCIATES. INC. 
OSOW)CMT G SAcorimunICMCM COrtcuktgreç 

DIRECTOR OF 

BROADCAST ENGINEERING SERVICES 

Lawrence Behr Associates, Inc., a dynamic 
broadcast and telecommunications consulting 
firm, seeks a highly qualified professional 
engineer with a broad background in FCC ap-
plication procedures, antenna and transmis-
sion system desi gn and facility management. 

Responsibilities include identifying develop-
mental opportunities and formulating strate-
gies to maximize client positions, hands on 
supervision of engineering projects, techni-
cal staff management, and participation in 
practice development. 

The successful candidate will have at least 
10 years experience in broadcast or communi-
cations engineering and be highly familiar 
with the FCC environment. Strong planning 
and interpersonal skills, the vision to 
identify opportunities and the ability to 
effectively market your ideas are a must. 

We offer a competitive salary, generous bene-
fits and relocation package. Please send 
your resume to Lawrence Behr, President, 
Lawrence Behr Associates, Inc., P.O. Box 
8026, Greenville, NC 27834. 

Other technical positions are available in 
paging, mobile telephone and microwave. 

An equal opportunity employer. 

Neumann U8712) mics w/power supplies. 
L Thompson. WCLT. POB 880. Newark OH 
43055. 614-345-4004. 

EV RE15, $90: Sony C500. $600: AKG N66 
pwr supply. $ 150. D Kocher. 1901 
Hanover. Allentown PA 18103, 
215-776-1455. 

Sennheiser MKH805 wIpwr supply & boom 
shock mount, excel cond. $850. S Rosen 
thal. Rosenthal Prod, 4419 Irving St. San 
Fran CA 94122. 415-665-1035. 

EV 665 121, dynamic mics. gd cond. 
$220/both. J Sunier. Audiofile Auditions, 
Box 1621. Ross CA 94957. 415-457-2741. 

Sennheiser M0421U, brand new. $ 190. A 
Soroka. WJR0. POB 159. Glen Burnie MD 
21061. 301-761-1590. 

Want to Buy 

Alt« 218 tube condenser mic. Coke bot-
tle. R Robinson. c/o TNA. POB 57. Wall-
ingford CT 06492. 203-2694465. 

RCA 77DX, must be in excel cond, need 
two. M Brenner, Cal State Long Bch Music 
Dept. 1250 Bellflower. Long Bch CA 
90840. 213-498-4796. 

MISCELLANEOUS 

Want to Sell 

Weston illuminated VU meters. $25 ea. D 
Weinstein, Cinema Snd. 311 W 75th. NY 
NY 10023. 212-7994800. 

Phase Master T-10000, rotary phase con-
verter. used 2 mon. ran 25 kW FM xmtrs 
until install 3 phase power. avail now. 
$3950. K Dolly. WQCB. POB 273. Brewer 
ME 04412. 207-989-5631. 

Telephones, (4) rotary dial, individual hold. 
5 lines, E/C. $35 ea. H Jernegan. WHRO. 
5200 Hampton Blvd. Norfolk VA 23508. 
804489-9476. 

Ampex & Simpson VU meters. illuminated 
(4). $20 ea/BO. D Weinstein. Cinema Snd. 
311 W 75th. NY NY 10023. 212-799-4800. 

Chassis Tracs, limited number. SS/set. R 
Meyers. Sound Masters, 4700 SW 75th 
Ave. Miami FL 33155. 305-372-5594. 

Equip racks, 13) short 19". 37" high. gd 
cond. WHPA. POB 464. Hollidaysburg PA 
16648. 814-695-4441, 

Gentner 48 DR & RS-PN. new patch bay. 
$150. A Soroka, W1RO. POB 159. Glen 
BUrnie MD 21061. 301-761-1590. 

AM 1 kW daytimer 1580 kHz: FM 3 kW 
105.5 MHz, comp automated, equip excel. 
Sunbelt, ideal for owner/operator, only sta-
tion in market, $250K. call or write. JP 
Robillard. 1803 N First East St. 
Haynesville LA 71038. 318-624-0105. 

Oak racks, custom built. one 33- upright 
rackspace, casters, 5100: 12) dual side by 
side 22- rack spaces in one solid oak unit, 
slanted back slightly from vertical. $ 175. 
both never used. R McMillen. RAI Audio, 
13515 SW 72, Tigard OR 97223. 
503-684-1973. 

RCA Extel 32 printer. R Spain. KCWY. 304 
N Center, Casper WY 82601. 
307-234-1111. 

Bird U91, 5 kW coax load resistor 
wit:flower, $750. R Renner. WCLT, POB 
880. Newark OH 43055. 614-3454004. 

Rack cabinets,6' by 15- deep & 4' by 24" 
deep. P Wicker. WOBR, PUB 400, Wan-
chese NC 27981. 919-473-3434. 

T- 12A vacuum crystals, 1250 kHz (2): T- 12A 
vacuum crystal. 1380 kHz. WHPA. POB 
464. Hollidaysburg PA 16648. 
814-695-4441. 

Teledyne Telan-2 series, thermal gen. com-
plete wimeters. propane fueled 
wiregulators. 24 VDC 70 W. new. BO. D 
Barton, KMTI. POB 1590, Nanti UT 
84642. 801-835-7301, 

Consultants 
Applications & Field 

Engineering 
Frequency Search 
AM-FM-TV 

William E. Davis, P.E. 
Telecommunications Fr Broadcast 

Consultant 

Oft: 918-369-2559 
Res: 918-369-5440 

P.O. Box 26 
Bixby, OK 

74008 

BROADCAST Br 
TECHNIQUES 

Applications 

FIELD ENGINEERING 
SERVICES 

P.O. Box 26899 
Phoenix, AZ. 85068 

602-242-2211 

DCR AUDIO 
Custom Studio 

Furniture 

Design and 

Construction 

Complete Turnkey 

Call 201-530-8769 

R.L. HOOVER 
Consulting Teiecommunicationa 

Engineer 

11704 Seven Locks Road 
Potomac MD 20854 

301-983-0054 

Member AFCCE 

Robert M. Lund 
Broadcast Consultants 
Auburn, Massachusetts 

Applications - 
Field Engineering 

617/832-2611 

W. LEE SIMMONS 

& ASSOC., INC. 

BROADCAST 

TELECOMMUNICATIONS 

CONSULTANTS 

14 Archer Road 

Hilton Head Is., SC 29928 

(803) 785-4445 

Contact: Radio World Newspaper, 
PO Box 1214, Falls Church VA 22041 
for avallabIlltles. Phone 800-336-3045 

Can't Find It? Call 1-800-426-8434 For Immediate Action! Want To Sell It? 
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Plate transformer FM. high voltage. 3 phase 
220/4000 V. never used. $500. D Smith. 
WFCB. 45 W Main. Chillicothe OH 45601. 
614-773.3000. 

Want to Buy 

Transformers, 1 doz Hi Z. 10-100 Kohms. 
to 600 ohms: ( 10) 600-600 ohms. 1 
Kobrock. WEOS. Geneva NY 14456. 
315-789-8970. 

Jingles & air check tapes to swap by/stations 
in Northern MI incl the UP. 1 Linthicum. 
Linthicum Prods. 1409 Brook St. Piqua 
OH 45356. 513-773-7284. 

MONITORS 

Want to Sell 

McMartin TBM-45004 gd cond. $ 1000, 
McMartin TBM-2000 SCA mon. 67 kHz. 
fact cond. $ 1200. S Schneider, WBMX. 
408 S Oak Park. Oak Park IL 60302. 
312.524.3240 

RCA(Belar) BW 75 & BW 85, FM & stereo 
mod monitors, tuned to 92.9 as set only. 
$1600. R Dietterich, NUJ. 1051 Brinton. 
Pittsburgh PA 15221. 412-244-7600. 

TFT 753 AM mono mod monitor. excel 
cond. $900 M Persons. KKIN. POB 930. 
Aitkin MN 56431. 218-829-1326. 

Collins 900E1 SCA monitor. gd shape. 
$200. 1 Schloss. KICD. 2600 Hiway Blvd 
Spencer IA 51301. 712-262-1240. 

McMartin TBM-3000 FM freq mon. 
w/manual, $ 100. G Bishop. WOES. 8989 
Colony Rd. Elsie MI 48831 517-834-2271 
X40. 

HP 3356 FM monitor & mod meter (mono). 
needs minor repair w/manual. $ 100. G 
Bishop. WOES. 8989 Colony Rd. Elsie MI 
48831, 517-834-2271 X40. 

Collins 900C-3 FM mod mon: Metron 
506B-1 AM mod mon. P Wicker, WOBR. 
POB 400, Wanchese NC 27981. 
919473-3434 

Want to Buy 

Tower type accepted directional antenna 
monitors. 3 or more. D Davis. KMIN. POB 
980. Grants NM 87020. 505-287-2989. 

RCA CM 73-A mod monitor sub -carrier filter 
or monitor for parts. 1 Schloss. KICD. 
2600 Hiway Blvd. Spencer IA 51301. 
712-262-1240. 

MOVIE PRODUCTION 

EQUIP. 

Want to Sell 

Boles 816 16mm movie camera. zoom lens. 
sync motor for snd recdg. battery pack & 
attachment for 400 magazine. BO. H 
Beans. Beans Prod. 170 Grand. White 
Plains NY 10607. 914-949-5920. 

RCA FR-35 35mm projector. new cond 
w/manuals. T Smith. CCI Prod. 192 Lan-
caster Ave. Frazer PA 19355. 
215-289-1725. 

Bolen HI6, 16mm w/zoom lens, sync 
sound motor. battery pack, pistol grip. 
400' magazine on camera. $ 1650. H 
Deans. Deans Prod. 170 Grand St. White 
Plains NY 10601. 914-949-5920. 

RECEIVERS & 

TRANSCEIVERS 

Want to Sell 

Yaesu FRG 7 comm rec, excel cond. $185. 
M Goodman. lnterport Group. 6621 Get-
tisburg Dr. Madison WI 53705 
608 833 6948 

GE IASTR VHF base station by/Regency 
TR200 VHF mobile 2-way on 161.64 MHz. 
$200 ea/$1500 for both. F Morton, KMGZ. 
P013 7953. Lawton OK 73504. 
405-536-9530. 

Drake R7 comm rec wiall 5 bandwith filters 
& noise blanker, excel cond. $ 745. M 
Goodman. Interne Group. 6621 Get-
tisburg Dr. Madison WI 53705. 
608-833-6948. 

Motorola UHF ENG system w/IIT's. mobiles. 
voting system & more, wide audio band-
width $35000 P Wells KLZZ 8665 Gibbs 
0201. San Diego CA 92123. 
619-565-6006. 

Bogen TP160 solid state AM/FM mono 
receiver. may need some work. $75. M 
Persons. KKIN. P013 930. Min MN 
56431.218-829-1326. 

RCA Pac Tech Series, 2 W transceivers, port. 
exc cond 181. $250 ea: Johnson 547 UHF 
port. 4 W by/rapid chargers. $ 175 ea: RCA 
700 series UHF base station 25 W. $450: 
Standard 703 UHF repeater w/60 W amp. 
$850. R McGrath. Spanner Dup Srvs. 320 
William Circle. Alliance NE 69301. 
308-7623640 

Want to Buy 

McMartin EBS-2 EBS monitor. K Smith. 
WJBQ. 583 Warren. Portland ME 04103. 
207-775-3439 

REMOTE & 

MICROWAVE EQUIP. 

Want to Sell 

QEI 7775 automated xmtr system $2000 
or trade for quality RR. D Doughty. WTLB. 
Utica NY 13503 315-797 1330 

Microwave Assoc MAS-G, comp omit & 
receive stations in racks. 1 video & 2 
audio chan. 6987.5 MHz. new cond. BO 
T Smith. CCI Prod. 192 Lancaster Ave 
Fraser PA 19355. 215.289-1729. 

Marti RMC-20, vgc. w/2 chan eut relay 
panels total 10 ch. $1000. 1 Meyers KVPR. 
754 D St. Fresno CA 93721. 
209486-7710. 

Marti M3OBT, VHF RPU transmitter by/tube 
type receiver on 161.64 MHz. avail 
7/30/86. $ 1200/130. F Morton. KMGZ, POB 
7953. Lawton OK 73504. 405-536-9530. 

Microwave Assoc MA66 complete transmit 
& receive stations in rack's 6987.5 MHz. 
new cond. T Smith. CCI Prod. 192 Lan-
caster. Frazer PA 19355. 215-289-1725. 

Micro-Controls RCR-9 RCT-9 analog remote 
control system, currently on phone line. 
but adaptable to STUSCA. $ 1500 & will 
pay ship. avail 6/86. R Miller, WRVI. 278 
E Jackson. Virden IL 62690. 
217-965/388. 

Tri State 10' wire dish & button hook. $375 
or trade. B Ladd. WNRR. 108-112 E Main. 
Bellevue OH 44811. 419483/511. 

Want to Buy 

STL antennas, 950 MHz. D Davis. KMIN. 
P013 980. Grants NM 87020. 
505-2872989. 

NBC sat. receiving system, inside elec. SA 
2375 digital audio processor & SA 7300 
wide band DPSK rcvr. K Brooks. KREI. 
POB 461. Farmingham MO 63640. 
314-756-6476. 

Moseley TRC15A, need xmtr end. will buy 
system for backup. D Barton. KMTI. POB 
1590. Manti UT 84642. 801-835-7301. 

RPU nett & receiver on 450 MHz. low 
power. must work. R Miller. WRVI. 278 E 
Jackson. Virden IL 62690. 217-965/388. 

FOR FREE LISTINGS IN 
BROADCAST EQUIPMENT EXCHANGE 

CALL 
BROADCAST SUPPLY WEST 

TOLL FREE 

1-800-426-8434 
TEN LINES TO SERVE YOU 

Open For Business When You Are 
12 Hours Daily - In Your Time Zone 

PACIFIC 
6:00 AM to 6:00 PM 

MOUNTAIN 
7:00 AM to 7:00 PM 

CENTRAL 
8:00 AM to 8:00 PM 

EASTERN 
9:00 AM to 9:00 PM 

Free listings in Broadcast equipment exchange are offered 
to all United States Broadcasters AM/FM/TV and all Pro-
Sound end users. Broadcast Supply West will accept up 
to three listings by telephone. For more thar three listings 
BSW will send you an ad order sheet for your convenience. 
BSW will list each ad for a period of three full months. 

BROADCAST SUPPLY WEST • 7012 - 27th ST. W. • TACOMA, WA 98466 

STEREO GENERATORS 

Want to Sell 

CCA SG- 10 stereo gen. gd cond. $200: 
Moseley SCG-4T SCA gen. 67 kHz. vgc. 
$400. S Schneider, WBMX. 408 S Oak 
Park. Oak Park IL 60302. 312-524/240. 

Mod Sciences Sidekick, excel cond 
w/manuals. 67 kHz changable to 92 kHz. 
$2000 firm. C Peterson. Show Sound. 
4601 W Kennedy Ste 301. Tampa FL 
32609. 813-884-1461. 

RCA BTS 101 stereo gen. $250. A Bater, 
WPIX. 220 E 42nd, NY NY 10017 
212 210 2773 

SWITCHERS (VIDEO) 

Want to Sell 

PIC Km2000 switcher, like new, $2295. I) 
Brennan. Custom Video. POB 26126. Bir-
mingham AL 35226. 205-823-0088. 

TAPES, CARTS 

REELS 

Want to Sell 

Ampex 406,1 - audio tape. never used. (9) 
total reels. $35 eal$300 for all. M Friend. 
1-Mark Prod. 8706 Doss Rd. Moseley VA 
23120. 804-739-3178. 

Ampex 671 Tape-bulk. used (60 per ctn). 
5.35 ea/$21 per ctn. plus UPS: Ampex 
(406 & 456) & 3M (206 & 208) mastering 
tapes. avail on reels & hubs, used, excel 
prices: NAB metal reels. not warped. us-
ed (25 per ctn) $1 ea plus UPS. Burlington 
Audio. 1-800/31-3191 or 516-678-4414. 

Various AA-4's & Fidelipacs in varying con-
ditions. P Wells. KLZZ. 8665 Gibbs A201. 
San Diego CA 92123. 619-565-6006. 

Ampex 194 video tape. helical scan. 
various lengths. mostly new in box. BO. 
M Friend, J-Mark Prod. 8706 Doss Rd. 
Moseley VA 23120. 804-739/178. 

Fidelipac 300, various lengths 111881. 
$600. T BonDurant. WOJY. POB 2808. 
High Point NC 27261. 919-869-0101. 

Complete LP Lib of approx 4000 albums. 
top 40. MORIACICNW. many greatest hits 
& dbl sets in bdct cond. $6500/80. R 
Lewis. Innovation Org. POB 50098. 
Henderson NV 89106. 702458-0965. 

Metal reels, 10.5- NAB 1/4 -, gd cond. 
$1.50 ea. G Falk. Falk Recdg. 7914 Fegen-
bush Lan, Louisville KY 40228. 
502 239 1010. 

TAX DEDUCTION 
EQUIP. 

Donations of video, radio prod. xmission 
equip. tax receipt given. B DeFelice. Nor-
walk Public Schools, Inst Media. 105 
Main. Norwalk CT 06852. 203-847-0481 
X221. 

R-R's, mono. & record only cart machines. 
operational or repairable for donation/tax 
deduct. D Sabini, Indiana State Univ. 
Dreiser Hall. Terre Haute IN 47809. 
812/37/248. 

FM xmtr 5 kW for donation, must be 
reliable. 1 McDermott. KCVO. POB 190. 
Camderton MO 65020. 314-346/763. 

Donation of all types of FM radio equip to 
start nonprofit Christian station. D Snider. 
Adonai Comm, POB 426. Doutersport PA 
16915. 814/74-8085. 

Non-profit station needs 6076 & high 
voltage rectifier 8578. 6894. 6895 or 673 
& parts for RCA 50 kW BTA xmtr. also 833 
tube. S Weber, KGRV. P013 1598. Winston 
OR 97496. 503-679-8185. 

Harris Criterion Compacts, religious station 
has donated Harris Criterion Compact 3 
cart deck, need the record amp. T 
Cochran. Alaska Radio Mission, Box 988. 
Nome AK 99762. 907443 5221. 

Seven sec delay carts & 7 sec delay cart 
machine, donation would be appreciated. 
S Davidoff. WAIF, 2525 Victory Pkwy. Cin-
cinnati OH 45206. 513-961-8900. 

Selt-supporting tower, stereo gen. & solid 
state stereo board sought by non-comm 
FM college station, leave message or write. 
R Shegrer. KNBU FM. Baker Univ. 7th & 
Dearborn. Baldwin City KS 66006. 
913 594-6451. 

ACTION-GRAM 
, 

EQUIPMENT LISTINGS: 

Radio World's Broadcast Equipment Exchange provides a FREE listing 
service for all broadcast and pro-sound end users. Simply call 
1-800-426-8434 to place your listings courtesy of Broadcast Supply West. 

Brokers, dealers, manufacturers and other organizations who are not 
legitimate end users can participate in the Broadcast Equipment Exchange 
on a paid basis. Listings are available on an $18/25 word basis. Call 
800-336-3045 for details and complete display rates. 

EMPLOYMENT SECTION: 

Help Wanted Positions Wanted 
Any company or station can run "Help Any individual can run a "Position 
Wanted" ads at the flat rate of $18 per Wanted- ad, FREE of charge ( 25 words 
listing per month (25 words max). Pay- max), and it will appear in the follow. 
ment must accompany insert: there will ing 3 issues of Radio World. Contact in-
be no invoicing. Blind box numbers will formation will be provided, but if a box 
be provided at an extra charge of $2 number is required, there is a $2 fee 
Responses will be forwarded to lister, which must be paid with the listing ( there 
unopened, upon receipt. Call 8(X)- will be NO invoicing). Responses will be 
336-3045 for display rates. forwarded to the lister. unopened. 

Check as appropriate: L1 Help Wanted 1 1 With Box Number 
f 1 Positions Wanted i 1 Without Box Number 

Text (25 words maximum): 

Name Title 

Company/ Station 

Address 

City State Zip 

Telephone 
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PO BOX 1214 
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Want to Sell 

IFR-1200 comm monlit spectrum analyzer 
w/all options. 250 kHz to 1 GHz. excel 
cond. $6500 firm. S Cilurzo. KGMG. PUB 
K. Oceanside CA 92054. 619-729-1000. 

Barker & Williamson 200 audio osc. $ 150. 
M Persons. KKIN. PUB 930. Aitkin MN 
56431. 218-829-1326. 

Hickok 800 tube & transistor tester. 5150. 
M Persons. KKIN. POB 930. Aitkin MN 
56431 218-829-1326 

Tek 7118 spectrum analyser. 1.5 to 18 
GHz. 60.5 GHz w/ext wave guide mixer. 
digital storage pert for sat system 
measurement. fits Tek 7000 mainframe. 
excel cond. $ 10.000. 1 Somich. KSCI. 
1954 Cotner Ave. LA CA 90025. 
213-479-8081. 

Nems-Clkark FIN- 135 field strength meter. 
solid state. excel cond. $550. C Anderson. 
1519 Euclid Ave. Bowling Green KY 
42101. 502-781-2067. 

Tek 520A vectorscope, perf cond. T Smith. 
CCI Prod. 192 Lancaster Ave. Frazer PA 
19355. 215-289.1725 

Elec Devel Corp 4100 sine wave amplitude 
& freq standard. excel cond. 2 yrs old. 
$2000/130. S Jordan. WUSQ. Rt 50 West. 
Winchester VA 22601. 703-662•5101. 

Tek 526 vectorscope. gd cond. $400: Tek 
18151 time mark gen, fair cond. $75: HP 
8558B & 853A spectrum analyzer excel 
cond. $ 10.000. W Grossman. 1555 Astor 
St. Chicago IL 60610. 312-944-6248. 

Fluke 8020, digital handheld multimeter. 
very gd shape. $ 150. R McMillen. RM 
Audio. 13515 SW 72. Tigard OR 97223. 
503 684-1973. 

Tek 1420,RM-529. 528. 520A. 1440. 1460. 
146. 147. all units in gd cond: GVG 900 
main frame, sync gen. proc amp & color 
lock module. gd cond. T Smith. CCI Prod. 
192 Lancaster. Frazer PA 19355. 
215-289-1725. 

Sound Tech 15108, tape & audio test 
system. inc reel & cart test tapes excel 
cond. $7500/130. S Urbani. KKUS. 396 
Buckley Rd. San Luis Obispo CA 93401. 
805-541-8798. 

SSI-Wavetek mdl 2000 synthesized signal 
gen. 400 kHz to 999 MHz. excel attenuator 
& low RF leakage. $2750. W Arnett. WBAT. 
120 N Miller. Marion IN 46952. 
317-064-2411 eves. 

HP 1415A time domain reflectometer 
w/140B scope. new cond. $ 1100. R 
Evans. 216 N Green Bay Rd. Thiensville 
WI 53812. 414-242-0000. 

McMartin TBIA-3005 freq counter. may be 
used for direct measurement of 19 kHz 
pilot. w/manual. $ 100. G Bishop. WOES. 
8989 Colony Rd. Elsie MI 48831. 
517-834-2271 X40. 

GR 722-D precision condenser. 110 1100 
pF. in wood case. $25: GR 1800A VTVM. 
$15: Amprobe cable tracer. $20: Heathkit 
vectorscope for TV service. $25. plus 
ship. C Brennan. 661 Horseshoe Curve. 
Pike Road AL 36064. 205-277-0139. 

Want to Buy 

Manual & schematics for GR 1613A 
capacitance bridge or military version. 
TTU-24E. T Adams. WI Public Radio. 3319 
W Beltline Hwy. Madison WI 53713. 
608/46-2052. 

CMC 616 freq counter, any cond. for 
replacement parts & boards. T Adams. WI 
Public Radio, 3319 W Beltline Hwy. 
Madison WI 53713 608 246-2052. 

TRANSMITTERS 

Want to Sell 

Collins 82042 AM. I kW. compatible tower 
also for sale, excel cond. avail immed. BO. 
C Thornton. WAGE. Box 1290. Leesburg 
VA 22075. 703 777-1200. 

Gates DC-5E, 5 kW AM. on 1260. new P 
Dahl pwr xformers. vgc. some spare parts. 
$2950 neg.1 Hall. WCHV. 1140 Rose Hill 
Dr. Charlottesville VA 22901 
804-977.5566. 

OVER 110 AM AND 
FM TRANSMITTERS 

AMs: 50kw, 10kw, 5kw, 

2.5kw, 1kw. FMs: 40kw, 

25kw, 20kw, 10kw, 5kw, 
lkw. All Manufacturers, All 

powers, All working, All 

spares, All inst. books. 

ALL IN OUR INVENTORY. 

World leader in AM and FM 

transmitters. 

• 

BESCO INTERNACIONAL 

5946 Club Oaks Drive 

Dallas, TX 75248 

R.E. (Dick) Witkovski 

Owner. 214-630-3600 

Bird 8922 dummy load. 5 kW. $ 1700. E 
Muscovitch. WHLM. 107 W Main. 
Bloomsburg PA 17815. 717-784-4900. 

Collins 22.5 kW xmtr. 945' of 3-118" coax 
wIconnectors. 12 bay antenna & 1000' 
tower. BO for lot. L Dupree. KWID. 1115 
Texas Ave. Alexandria LA. 318445 1234. 

QEI 675, 20 W exciter. mint. $2000. S 
Lawson. KAK. POB 91. Villa Grande CA 
95486. 707-865 ,1516. 

RCA BTF20E1 20 kW FM xmtr w/BTE15A 
exciter. BB18 stereo gen. BTX1B SCA gen. 
no finger stock in PA socket recently & 
some spares. $ 10.000. G Morrill. WITL. 
3200 Pinetree Rd. Lansing MI 48910. 
517 393-1010. 

RCA BTA50F1, 50 kW AM. gd cond 
w/spares. 80. B Sowell. WMAZ. POB 
5008. Macon GA 31213. 912-741.9494. 

RCA VA 5F, 5 kW xmtr. 620 freq. $5000. 
B Hale. WINE. POD K. Leesburg FL 32749. 
904 787 1410. 

RCA BTE-15A FM exciter. 107.7 MHz. w/SCA 
module & wide band input module. 
manual. gd cond. in operation. $ 1000. R 
Roiseland. KSKX. 5315 W 7th. Topeka KS 
66602. 913-2721122. 

RCA BTA-1R 1000 Won 1320 kHz. BO. T 
BonDurant. WOJY. POB 2808. High Point 
NC 27261. 919-869-0101. 

Gates BC- 1F, AM 1 kW xmtr in aux use. BO. 
R Benson. KHOM. POB 728 Station 2. 
Houma LA 70360. 504 876-5466. 

Collins 8200-2 AM. tuned to 1290 power 
set to 1K/500 W. inc spare parts. $8000 
plus ship. P Draisey. WAGE. Box 1290. 
Leesburg VA 22075. 703-777-1200. 

Collins 830-1, 10 kW power amp. $5000. 
R Renner, WCLT. POB 880. Newark OH 
43055. 614-345-4004. 

QEI Mdl 77751 ATS interface panel. never 
used. $ 150. 1 Robillard. KLVU. 1803 N 
First East St. Haynesville LA 71038. 
318-624-0105. 

LPB carrier current, inc 131 2-20 systems 
w/TX2-20 xmtr & T-8 interface: 121 T- 1A-X 
pwr splitters: Ill T- 1A-X pwr splitter: 191 
T-8 interfaces: 141 RC-5A 5 W xmtrs: RF 
patch cables for all but RC- 5A units. 
various manuals & install instructions. 1 
Kobrock, WEOS. Geneva NY 14456. 
315-789-8970. 

Hants FM-101(, like new. 3 yrs old, in opera-
tion. v//exciter. $25.000. 1 Zimmer. Zim 
mer Bdctg. POB 1610, Cape Girardeau MO 
63701. 314-651-3003. 

Gates F&I5B 5 kW FM xmtr on 92.9. final 
cabinet needs minor work w/manual & 
spare final. $500 & buyer ships. B 
Croghan. KWFM, 2100 N Silverbell Rd. 
Tuscon AZ 85745. 602-623-7556. 

Gates BC-500T 500 W AM xmtr. gd cond. 
sitting idle, ready for use. $ 1700. R Chris-
tiansen. KDAK. 859 Main, Carrington ND. 
701-652-3151. 

Collins 830D- 1A 1 kW FM xmtr. clean, very 
reliable, now on 103.1 MHz. D Matthews. 
KASK, 120 First Natl Tower. Las Cruces 
NM 88001. 505-524-2103. 

RCA BTA 2501 w/BTA1K 1000 W AM xmtr, 
spare parts. BO. H Jenkins. KFMM. POB 
549. Pina AZ 85543. 602-485-2228. 

RCA BTE 115, direct FM exciter w/manual. 
fully synthesized. 17 W. 3.1/2- tall. 7 yrs 
old, tuned to your freq. $900 plus ship. 
B Hawkins. WENS. 1099 N Meridian. In-
dianapolis IN 46204. 317-266-9700. 

Want to Buy 

FM xmtr, 20 kW. mid 70.s or newer in gd 
cond. single phase if possible. G Durham. 
WYGO. 400 E Center, Corbin KY 40701. 
606-528-6618. 

BTA-1R-1 or IR -2 xmtr, call or write: R 
Eugene. 610 W 141st Ii5A, NY NY 10031. 
212-926-2511 or 212-862-1298. 

Rust FMT15A-HV FM xmtr instruction 
manual. $50 reward. D Swanson, KTFC. 
RR 2. Sioux City IA 57106. 712-252-4621. 

FM xmtr, 20 kW. w/o exciter, for full dona 
bon or part donation or part cash non 
comm licensed to public school district. 
.1 Mangan. KVTI. 4500 Steilacoon Blvd SW. 
Tacoma WA 98499. 206.756-5889. 

FM xmtr, 2.5 or 3.5 kW. w/exciter. 240 V 
single phase. S Mueller. KQLX. Box 1008. 
Lisbon ND 58054. 218-081-4554. 

UHF xmtr, chan 16 or 14-40. any cond. incl 
Junkers & translators from 1 20 kW visual. 
need rimed. 1 Kautz, KJKL. 402 E 4th. 
McCook NE 69001. 402.534-2071. 

TUBES 

Want to Sell 

Tubes, high power transmitter. new & us-
ed, all guaranteed & verified. BO. T Smith. 
CCI Prod. 192 Lancaster Ave. Frazier PA 
19355. 215-289-1725. 

High- Power UHF-VHF tubes: VA891: 
VA891H: 6166A/7007: 892R, 8890. 8916: 
8984: 9007 many others. Varian. EIMAC. 
RCA etc. Your source for tubes' 
transmitting, camera. etc. Call Temtron 
Electronics. 15 Main St. East Rockaway 
NY 11518. 800-645-2300/516-599-6400. 

Varian, Mechelen, RCA xmtr pwr tubes. 
various types. all guaranteed & verified. 
T Smith, CCI Prod, 192 Lancaster, Frazer 
PA 19355. 215 289-1725. 

Want to Buy 

RCA TTU1B, need 1216181 tubes & 1216161 
tubes for 1 kW UHF xmtr. L Nixon. WTKV. 
601 N Lee, Valdosta GA. 912 247 3333. 

Surplus inventories, power. industrial, 
receiving. etc C Dups. Kurluff Ent, 4331 
Maxson, El Monte CA 91732. 
818 444-7079. 

Tubes, 4-100A & 5CX1500A, like new. C 
Frodsham or M Hoffman, KVSV. PUB 7 
Beloit KS 67420 913 738 2206 

TURNTABLES 

Want to Sell 

Shure M44-7131. brand new. Shure SG39E1 
161. brand new. B Major. KJNO. 3161 
Channel Dr I12. Juneau AK 99801. 
907-586-3630. 

BE Spotmaster Studio Pro TT. weAlcro-Trak 
tonearm, low hm, $200. L Wagner. ARN 
Prod. PUB 1788. Orlando FL 32802 
305-299-1299. 

Stanton 681E, 121 brand new. $30 ea. 
Glass. WLBK. 711 N 1st. DeKalb IL 60115. 
815-758-8686. 

QRK 12Cw/tonearm & cartridge in gd cond. 
5180/both. D Cody. Cody Prod. 6431 In-
kster, Garden City MI 48135 
313-425-8794 

Micro-Trak 306, 16- tonearms 12) new. 
$110 ea. K Harnack, Harnack Eng. 895 Mt 
Rushmore. Richmond KY 40475. 
606-624-2181. 

Russco MK V121. w/Harris EQS pre-amps. 
Micro Irak 303 arms & Stanton 500 car 
fridges. $400 ea. M Ripley. 4-K Radio. Box 
936. Lewiston ID 83501. 208-743-2502. 

Dual 122914 $60 ea: 121Kenwood direct 
drives. $75 ea: Bic 960 121. $50 ea, all 
mint cond. F McCall, Performance Srvs, 
1521 W St Marys 11229. Tucson AZ 85745. 
602-623 2110 

Want to Buy 

Sony ITS 3000 2 speed belt drive. pay any 
price, collect calls accepted. M Glaser, 
C&G Ent, 2 Floyd Ln. Massapequa NY 
11762. 516-489 1071. 

EMT 927, 928. 930ST complete. Gerrard 
301. C Dripps. Kurluff Ent, 4331 Maxson, 
El Monte CA 91732. 818-444.7079. 

VIDEO PRODUCTION 
EQUIP. 

Want to Sell 

Alden 9271 D/H1AEC facimile recorder for 
NWS map repro via sat or landline. 4 yrs 
old. 24 hr clock stand. 30 rolls paper. 
spare blade. 54000. KLMS. 1540 S 70th 
Ste 200. Lincoln NE 68506. 
402 489-6500 

VDS/Compuvid System, teletext. char gen, 
includes all equip for full screen data & 
stock disp from sat. inc keyboard. F 
Campenni. Madison Cable Network, POB 
8056. Madison WI 53708. 608-252-6000. 

Harris 516 digital TBC. 16 lines excel cond. 
$2595: Dynascience hor/vert image 
enhancer. gd cond. $495. D Brennan, 
Custom Video Labs, PUB 26126. Birm-
ingham AL 35226. 205-823-0088. 

Harris 516, TBC. gd cond. 16 line digital. 
$2795. D Brennan. Custom Video, POB 
26126. Birmingham AL 35226. 
205-823-0088. 

Microtime Genesis-1 digital special effcts. 
new. $ 15.995: Datatron SMPTE timecode 
gen. new. $995. Soundesign. Box 921. 
Beverly Hills CA 90213. 213-276-2726. 

Hitachi CM182 bdct color 18- mon. new. 
$995. Soundesign. Box 921. Beverly Hills 
CA 90213. 213-276-2726. 

EFS 1 disc cassette, frame store by Arvin 
Echo. TV cameras. Angineux 10:1 for 
Norelco PC- 70. BO N Macray. 
Technichrome, 1212 S Main. Las Vegas 
NV 89104. 702-386-2844. 

Want to Buy 

Video equip w/payment Itex trade dollars. 
1 Harsh. Country Club II. I 70 & Hwy 83. 
Okley KS 67748. 913-672-3428. 

Cleaner/evaluator, 3/4- & 1-66 Angenieux 
tele-extender. E Hillman. TK Video. 
301-762-2786. 

Ampex 16100's must be comp but need not 
be working Islo mol. H Henson, Henson 
Prod. 4569 Havencrest, Winston-Salem 
NC 27106. 919.924-8717. 

Time Code Editor for RCA TR600A's, must 
handle 4+ machines & in gd working 
cond. H Henson, Henson Prod. 4569 
Havencrest. Winston-Salem NC 27106. 
919 ,924-8717. 

Microtime 2020, buy for parts whervice 
manual. $50011ess. 1 Scheppers. Schep-
pers Design. 4740 Charlotte. Kansas City 
MO 64110 816-561-6622. 

VIDEO TAPE 
RECORDERS 

Want to Sell 

Sony V05600 U-matic, front load w/high 
speed search, gd cond. $ 1300 plus frt. W 
Wong. Acme Video. 1343 N Highland. 
Hollywood CA 90028. 213-871-9008. 

RCA TR600A, 2- VTR w/heads, like new, 
mint cond. 131 under 140 hrs, must sell 
this month, $8000 ea or all for $22.500. 
call & make offer. S Dock, Rocky Mtn Film 
& Tape. 145 Madison St. Denver CO 
80206. 303-399-6444. 

Video editing equip, 3/4 ... 121 Sony 
V02860A. one for parts: Sony VP2260: 
RM430 editor: 121 Panasonic CTIO1OM 
color monitors: 50-100 misc 3/4- video 
tapes. $3000. Rich. Pacific Comm. PUB 
7668. Olympia WA 98507. 206-754 7081. 

Panasonic NV9240 3/4- recorder. $4000: 
Panasonic NV8500. 1/2- editor. $ 1600: 
Panasonic A500 controller. $ 700. NI 
Remes, Penguin Video. PUB 632. Fayet 
teville AR 72702. 501-442-8153. 

WC 6060U wlservice manual. $ 1000. R 
Robinson. TNA Studios. 10 George St. 
Wallingford CT 06492. 203 269-4465 

Sony BVH-1100 dynamic motion controller. 
VO 4800. V05850. VO - 5800. RM-440. 
Sony 1- alignment tape: EECO VCP 950 & 
VCP-750 time code gen & readers, new 
cond. T Smith, CCI Prod, 192 Lancaster. 
Frazer PA 19355. 215/89-1725. 

Zenith VR9800 & VRT9850 2 piece Beta 
VCR system, recorder, tuner/timer. 
wireless remote. editing. hrs-mins-secs & 
more, w/3 batts. VCR case & AC supply 
charger. $550 plus ship. P Combs. Only 
Son Prod, 2316 Forrest Home. Dayton OH 
45404. 513,236/340. 

JVC 8500 editing system. excel cond, w/85 
controller. $4000. U George. 175 5th Ave 
Ste 3206. NY NY 10010. 212-475-3330. 

Sony VP-2000 3/4 - U-matic, auto repeat & 
auto stop function & pause mode 
remotable. $650.1 Krepol. 6147 Walker. 
Phila PA 19135. 215-331-1432. 

Sony VO-2610 3/4 - U ¡italic RiP, auto repeat 
& auto stop function & pause frame ad-
vance w/8 pin audio/video signal cable & 
ch-1 audio dub remotable. $900. 1 Krepol. 
6147 Walker, Phila PA 19135. 
215-331.1432. 

Sony VP- 1200,121 U-matic video cassette 
players, completely overhauled. excel 
cond. $650 ea. D Leininger, Leininger 
Enterp. RD2. Denver PA 17517 
215-267-5370. 

AVR 1 131. VR2000. dist amps. vectors 
WFM. spare head. etc. BO. N Macray. 
Technichrome, 1212 S Main, Las Vegas 
NV 89104. 702 386-2844. 

IVC parts, new video heads. 1 new scan• 
ner. $200 comp. C Potorh, 1005 Lacey. 
Morrisville PA 19067. 215-945.3990. 

Sony AV-3600 121 1/2 - EIA1 format 
w/manuals & III Sony AV-8400 color por-
table w/approx 24 reels of tape & video 
cables. all $650. 1 Krepor 6147 Walker, 
Phila PA 19135. 215-331-1432. 

Hitachi SV650 VHS portables. new w/bat 
tery & AC pwr.- pro-audio connectors. 
$675: Panasonic NV8200E PAL format 
VHS. new. $995. Soundesign. Box 921. 
Beverly Hills CA 90213. 213-276-2726. 

Quasar VR-100 color VCR 121. $ 100 ea 
VC120 & VC60 tapes. $8 ea. F McCall. Per 
formance Srvs. 1521 W St Marys 11229 
Tucson AZ 85745. 602-023-2110. 

Want to Buy 

ITV Series 800video heads. L Nixon. WTKV. 
601 N Lee. Valdosta GA. 912 247-3333 

IVC 600, 700. & 800 series. heads & col 
or boards for IVC mdrs 600. 700 & 800 
1- VTRs C Asplund. WATR. 79 Baldwin. 
Waterbury CT 06706. 203 755 1121 

TRANSCOM CORP. 

Fine Used AM & FM Transmitters 
and Also New Equipment 

For the best deals on Cablewave cable, 
Rohn towers 

and Celwave antennas. 

Special on Revox PR-99 
and B-225 CD Player 

Call for Super Low Prices! 

201 Old York Rd, York Plaza Ste 207 
Jenkintown PA 19046 

215-884-0888 

Can't Find It? Call 1-800-426-8434 For Immediate Action! Want To Sell It? 
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SPECIAL NOTE TO READERS: 

We've been running the SIDEKICK ad for quite 
some time, and your response has been great. 
Now ( finally!), we think it's time for a 
brand new ad for SIDEKICK. 

And that's what you'll be seeing next month. 

So take a last look at this SIDEKICK ad, now. 
(Our thanks to Jim Davis of WVAF for his kind 
words.) 

Watch for our new ad for SIDEKICK next month! 
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"...bright, 

clean, and 

loud..." 

Jim Davis 

General Manager 

Radio Staton WVAF 
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AVAILABLE NOW 

$287500 

se& 

• Excellent RF shielding. 
• Built in transmitter tuning aid. 

• Stable over a wide temperature range. 
• Compatible with compander, data or telemetry systems. 

• Integral audio processing can be optimized for music or speech. 
• Peak nolding deviation meter eliminates need for a modulation monitor. 

• Quartz crystal controlled synthesizer can be programed to any SCA frequency. 

Call Modulation Sciences or your favorite Modulation Sciences dealer 

modulation sciences,unc. 
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"THERE'S TWO WAYS TO GET A 
GREAT DEAL ON A BMX:' 

More than 800 on-air BMX consoles have 
been installed in hundreds of stations since their 
introduction in 1979. For these stations, it didn't 
make good sense to compromise their operations 
with a " lookalike" BMX. Taking big chances with 
shortcuts to save a few bucks rarely does. 

Today, it still doesn't make much sense to 
settle for less than the best — that is, if on-air 
quality and smooth, reliable operations are your 
goals. And that's precisely where a PR&E console 
fits into your station. 

Our BMX Series now has two models, the 
original Series II and the new Series Ill. Both have 
the quality you expect. Both offer the same legen-
dary operational ease. Both are fully modular 
consoles which can be easily configured to 
accommodate any station's operations. 

The BMX Series Il is the same affordable 
"combo" board many competitors have tried to 
duplicate but never equalled. 

The new BMX Series Ill offers additional fea-
tures and more flexibility; we refer to it as our 
"turbo" version. 

Either way, there's now two great choices for 
a bulletproof on-air BMX console. And, two ways 
to get a great deal on the features and perform-
ance you need — without compromising the qual-
ity you want. 

Contact us now for all the technical details 
on both. 

With a PR&E console, you'll get a lot more 
than just a great deal. You'll get the real value of a 
genuine BMX. 

Hands Down, the # I Choice. 

Pacific Recorders & Engineering Corporation 
2070 Las Palmas Drive 
Carlsbad, California 92008 
(619) 438-3911 Telex: 181777 

1986, PReenc. 




