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EDITORIAL CUE LINE 

As we write this, Christmas is only about three weeks a- 
way. It is just two years since the Society was formed as 
the Institute of Broadcast Engineers. Its name was chang- 
ed to the Society of Broadcast Engineers at the first organi- 
zational meeting at the NAB Convention in Chicago in 1964. 
We have progressed a lot since then in membership as well 
as the JOURNAL. Our new format has attracted consider- 
able favorable comment, as well as new advertisers and 
more support for our operation. We are growing all the 
time, but we need more support from our members, and 
more members. So let's give our Society a Christmas 
present and go out and enroll one new member each for 
Christmas. How about it? 

MORE PROGRESS 

The next issue of JOURNAL that you read will be bigger, 
better and beautiful. Starting with our March issue (if all 
goes well) we shall be printing on glossy stock with a four 
color cover, and increased editorial content. This issue 
will be out before the NAB Convention and will run 6, 000 
issues. In fact -- again if all goes well -- we shall be 
running 6,000 copies every time, and very shortly there- 
after we hope to go to an issue every two months. That 
will mean a greater demand for material for the JOURNAL 
and more help from members in sending in articles for 
publication. Speaking of publication brings up a question 
that we are asked frequently -- Do we pay for material? 
The answer is no. In keeping with the policies of all pro- 
fessional societies we do not pay for material from mem- 
bers for publication. For one thing we can't afford it,and 
the prestige of having an article published in one's own 
society's professional JOURNAL is generally sufficient 
recompense for the work involved. In many cases too, a 
member's employer is impressed with the industriousness 
shown, and rewards the author himself. But the fact re- 
mains... we shall require more material for the JOURNAL. 

ELECTIONS 

This month the directors are planning the slate of nominees 
for the Positions of President, Executive Vice President 
and plus four Directors. For ease in handling the election 
a slate will be proposed by them, and in January every 
paid up member will receive a ballot for him to indicate 
his voting preference. But your Board not only invites you, 
it requests you, to send in your own ideas for election to 
executive positions. Every name received will be placed 
before the members for voting. Also, write-in votes from 
the members will be received and a place for such votes 
will be provided on the ballot form. This is your Society -- 
vote for it and make it a real Great Society -- even if we 
don't have medicare! 

GROUP INSURANCE 

Speaking of medicare brings to mind the numerous re- 
quests that we have had from members asking if we have 
any form of group insurance to offer members similar to 
that offered by many societies. We do not but if enough 
interest is shown, and the type of insurance desired is in- 
dicated we will certainly look into the provision of such a 

service to members. It would probably be a very fine 
thing to have. What do you think? 

LAPEL OR TIE PINS 

We still have a number of lapel pins; or, as was pointed 
out recently, now that men's suits do not have button holes 
in the lapels they can be used as tie tacs. And mighty 
fine tie tacs they make too! The price is $2.50 each post 
paid, we would like to see every member wearing one, or 
even two! Send your order to Box 1841, Annapolis, Md. 

MEMBERSHIP CERTIFICATES 

It looks as if there has been foot dragging at this end. But 
there hasn't really! Each attempt made to get a certificate 
that was worthy of the Society turned out to be no good. 
Finally we located our own tame artist and more or less 
designed it ourselves. Having just seen the almost com- 
pleted certificate we can honestly say it was worthy wait- 
ing for, and when our members receive their own certifi- 
cates we feel sure the sentiment will be echoed. Charter 
members will we hope be particularly pleased with their 
Charter designation on the certificate. A small thing but 
one that we hope will be appreciated is the size of the 
certificate --so many just don't fit the regular stock size 
frames --ours is being designed to fit a standard size 
frame to avoid costly framing charges. 

MAILING 

Now we come to a very sore point. We just don't know 
where many of our copies of the JOURNAL go! Some 
members change their addresses and tell us later when 
they suddenly realize that they have not received an issue 
for two or three months; others just don't get their copies. 
The last mailing was a shambles. Some members waited 
over five weeks to get their copies, we just don't know 
what the Post Office does with its mail. Instead of postal 
service improving with its increased costs it merely gets 
worse all the time. Among its idiosynchrosies is return- 
ing mail that is address to Station XXXX, So and So City, 
Any State. We had one JOURNAL returned that was 
sent to the largest station in New York city, marked "un- 
known". We've complained but it does no good, the usual 
official form letter goes out and service gets worse. Even. 
a magazine that comes only from Washington to Annapolis 
with first class newspaper privileges often takes seven 
days to arrive! So we say to every member "we are sorry 
the Post Office gives such poor service, we do our best to 
get out on time. If you haven't received your copy of the 
JOURNAL by the second week following nominal publishing 
write us --don't sit and stew blaming us! We'll always 
send out a replacement copy at first class rates". 

NEW SUSTAINING MEMBERS 

Our September issue saw a new and very welcome addi- 
tions to our list of sustaining members in the form of 
Mosely Associates of Santa Barbara, California, and CBS 
Laboratories of Stamford Connecticut. We could not wel- 
come them in the last issue because their memberships 
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carne in after the JOURNAL went to press. Welcome 
aboard --we hope that before long we shall have the pleasure 
of seeing some very interesting articles by the pens of 
their engineers,in the pages of the JOURNAL. 

NEW SECRETARY 

This month we welcome with open arms...literally...Mary 
Kramer the happy wife of Bill Kramer our treasurer. She 
has actually volunteered to act as secretary because due to 
unforseen circumstances Bob Houston had to resign from 
the position of secretary. If you have unanswered mail that 
was sent to Bob please rewrite it to Mary. Bob's address 
changed and some mail is probably being lost in the for- 
warding. We want to thank Bob Houston for his brief help 
and wish him well in his new slot. All routine mail con- 
cerning memberships, dues, etc. should go to the secre- 
tary. JOURNAL material and non -routine matters should 
continue to come to Annapolis. 

DUES 

We savedthenastiest editorial until last! Most of our 
members have paid up for 1965/66, but some still have 
not. To these few refraining members we say "no payee 
no certificate early in January!" Please pay up your mem- 
bership dues when billed, or do as some members have 
done (true!) and pay two years in advance...it makes 
bookkeeping hard, but it helps the bank balance! And 
PLEASE, PLEASE, PLEASE when you pay by company 
check say who you are! We have about fifteen checks from 
companies without any indication of the member's name. 
This means trying to tie in the station with a member; and 
is time consuming as well as often unsuccessful! If you 
are billed twice and have already paid,it may be because 
this happened to you! 

PART II, FCC ROUNDTABLE AT NAB 1965 CONVENTION 
(Continued from September Issue) 

MR. PARKER: Why is it necessary for the first-class 
operator to write a narrative statement for the maintenance 
log? And, why is it necessary for the first-class operator 
to make an entry that the tower lights are okay? Can a 
third-class operator be considered qualified to see if the 
tower lights are burning? 

MR. KRATOKVIL: I think he is - especially if he has 
20-20 vision we'd have an awful time proving that he wasn't 
competent. But the entries should still be made by the 
operator responsible for the particular maintenance log. 
I suppose he could haye this man make the entry, saying"I 
saw the lights on', and put his initials on there. I don't 
think we'd quarrel with that. 

MR. HANSON: If I may carry on for just a minute, the 
maintenance is normally done by a first-class man, I be- 
lieve. And he has to go out there. If the maintenance is 
to be done, why, he has to do it. If they send a third-class 
man out there and maintenance has to be done, he has to 
come back to get the first-class man out there. So I as- 
sume you'd send your first-class man in the first place. 

QUESTION FROM THE FLOOR: I would like to ask a 
question about this tower light situation. 

Why is it even in the maintenance log, as far as seeing if 
they are on in daily operation? That's a daily operation, 
not a maintenance job. And usually, unless you're work- 
ing all night, the tower lights are not on until after the 
normal management has gone home. 

What I'd like to know is, why can't it be transferred, or 
why wouldn't the Commission, aside from a daily inspec- 
tion, which we do on the tower lights, prior to even having 
it indicate that they're on for the night, put that function 
over in the operating log, because that's an operational 
function, I would think? 

MR. HANSON: I don't believe, as far as I'm concern- 
ed, there is any objection if you do log it in the operating 
log. And certainly, I think, Mr. Cowperthwait would 
entertain a petition to amend the rules to change it. 

MR. COWPERTHWAIT: Sounds like a good suggestion. 

J. H. B. 

QUESTION FROM THE FLOOR: With respect to the 
inspection of the lights and wiring the bulbs on the tower, 
I understand, or I was left the impression, that it goes 
further than just going out to see whether or not the lights 
are on or off. 

Is it true that it is necessary to go up on the tower, and 
actually inspect the wiring, the sockets, the bulbs, etc. , 

and is it necessary to have a man with a first-class ticket 
do this, or can you hire a steeplejack to do it? And if you 
do hire a steeplejack to do it, who signs the log? 

MR. KRATOKVIL: It is not necessary for him to 
climb the tower. We don't require the first-class operator 
to climb the tower to actually inspect the physical condi- 
tion of the filaments, or the connections, or the wiring 
there. 

QUESTIONER: Well, isn't it nec, 3sary on a - say, 
every three months, to have a persoi t inspection, or a 
close inspection of the tower? 

MR. KRATOKVIL: Yes. But your : seplejack - this 
guy makes twice, or three or four time; as much as your 
first-class operator anyway - he's riski; > his neck up 
there. He'll fix whatever has to be fixed, I suppose, and 
then report to you. And then it's your responsibility 
simply to see if they're working. 

QUESTIONER: Well, does the steeplejack sign the log 
or does the operator on duty sign? 

MR. KRATOKVIL: I'd say the operator on duty to 
whom the steeplejack reported would sign. It's a dele- 
gated responsibility. 

QUESTION FROM THE FLOOR: We have a remote 
operation, where our transmitter is remotely located 
from our operating point, and as far as the tower lights 
go, they are noticed by the operator on duty, not by the 
man doing the maintenance. The man does the mainten- 
ance at the transmitter. 

It's been our policy - maybe we're wrong- to put that as 
an operating function, and not as a maintenance. 
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MR. HANSON: I think maybe I may have misled you. 
The rules now require that the lighting entry be made in 
the maintenance log. 

QUESTIONER: But the operator doesn't know whether 
the lights are on when he signs the maintenance log- 
especially if he's on duty during the daytime. How can he 
sign the log? 

MR. KRATOKVIL: In life you find you have to take 
other people's word for things. Now what happens is, your 
man who is looking out the window, who knows the lights 
are on, all he hás to do is phone out to your transmitter 
man, who will keep the major part of the maintenance log. 

QUESTIONER: But nobody is at the transmitter.. it's 
remote controlled. 

MR. HANSOM. Most of them are required to have re- 
mote indicationf`of whether your tower lights are working 
or not. 

QUESTIONER: Ïf there is no first-class operator on 
duty, who can sign it? 

MR. HANSON: The operator on duty. 

QUESTIONER: He opens the door and looks. It's close 
enough. Besides that, we can measure it by metering. We 
can tell whether all the tower lights are on, whether the 
flash is gone. We can tell that by metering,. Also, 'we can 
observe it. And what we have been doing, since we have 
no way of knowing from the maintenance man, we've been 
entering that in the operating log, because I do have a 
first-class man who is on duty on television and AM. at the 
same time. 

MR. HANSON: I don't see any reason why that entry 
can't be transferred into the maintenance log. You put it 
in the operating log. Then somebody has knowledge of 
that happening, and then you transfer it over into the 
maintenance log. 

QUESTION FROM THE FLOOR: I have another ques- 
tion, regarding the new monthly requirement for measur- 
ing frequency on TV. 

My interpretation is that we should measure both the aural 
and the visual transmitter. Could we measure just'the 
visual and use our proof monitor to measure the inter - 
carrier, and then assume that our aural is satisfactory? 
Do you have to measure on both transmitters? 

MR. KELLY: Yes, in effect you do that. But you can 
do it by some other means, by getting the difference be- 
tween the two, as you indicated, That would be satisfact- 
ory. 

QUESTIONER: In other word's, what it would means is, 
that I would get a calibration of my approved monitor with 
WWVH, and then use that approved monitor to measure 
the inter -carrier. 

MR. KELLEY: That would be all right. 

QUESTION FROM THE FLOOR: I would like a clarifi- 
cation of the tower light inspection. Are we talking about 
two inspections - the three-month periodic condition check 
versus the daily check? 

MR. HANSON: The maintenance log is a daily check 
presumably. And also, it would require the same thing 

for your three months. 

QUESTIONS FROM THE FLOOR: Regarding tower 
lights and the daily observation, in the case of a tower 
shared by probably three or four television stations and 
also some FM stations, must each licensee observe the 
tower lights? 

The owner of the tower, who is a licensee, has the control 
of the tower lights, indicating meters, telling how many 
lights are running and a flasher. 

Also, sometimes it's so foggy in San Francisco that we 
cannot see the tower lights from the building. 

MR. KRATOKVIL: Where several stations share the 
same tower, the one who seems to have the primary re- 
sponsibility puts it in his log, which he displays to our 
visiting inspector, also, an agreement among all other 
stations that he will be responsible for this observation. 

In other words, I would presurre just an exchange of 
letters would be sufficient and then we would inspect the 
one log to see that the tower lights were actually being 
observed and checked. If there were three of you sharing 
the tower, all three of you wouldn't have to make that 
check. 

QUESTIONER: Going to the third part of my question, 
a situation whereby the other people using the tower can- 
not see the tower lights due to weather conditions quite 
often, would involve them actually going:down:to observe 
an indicating light or a meter in one tithe other operator's 
transmitting rooms, which I don t:believe is the Commis- 
sions'intent, 

Now, we were tolü'àt our last inspection, though we are a 
tenant in the building, we must make an entry each day in 
our log regarding the tower lights which we do not control. 

So in a case where you cannot see the tower lights, are we 
supposed to follow through by having an operator leave 
our premises to go downstairs to find out if they are work- 
ing or not? 

MR. PAT SCANLON (Field Offices Division of the Field 
Engineering Bureau): Let's hypothesize and say you've 
got stations a, b, c and d. A is the agreed upon station 
that will maintain the tower and its lights. A makes the 
log readings, as required, he can see the tower lights. 
All stations b, c and d do is make an entry in their log - 
and it need not be made daily, just appear in the log 
sheets, that maintenance of the tower lighting is the re- 
sponsibility of station a, and an examination of the logs 
may be made at station a. 

QUESTIONER FROM THE FLOOR: On the aural per- 
centage power, I'm seriously wondering why a six db re- 
duction in aural power is desired over a six db increase 
in visual power? 

MR. COWPERTHWAIT: I think it came about as a re- 
sult of discussions with one of last year's panels. If you 
increase the power of all these stations in the country, 
you'd probably be better off. Everyone would get a little 
stronger service within their own area, and the interfer- 
ence would stay about the same. The question is, I think, 
one of economics. Could everyone afford to increase 
their power? 

MR. PARKER: I think this question is a little bit out- 
side the scope of the Panel here. 
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We're running close to our closing time. I do have one. 
question here which, I think, is of interest and does not re- 
quire a very long answer: 

I have an SCA authorization for 67 kc to transmit back- 
ground music. I plan to add a store -casting service on 

another frequency. Do I need special authorization? 

MR. HANSON: Yes, you are required to file another 
application, since each frequency in the SCA service is 
separate and distinct by itself. So if you have one, two or 
three SCA channels, it requires one, two and three applica - 
tions 

BROADCAST STATION HOUSEKEEPING OR 

(Can Your Station Pass A Rigid FCC Inspection) 

Are You Guilty of Sweeping Dirt 
(Fudged Information) Under 

The Proverbial Carpet: 

by Robert J. Hendrick 
Bowling Green, Kentucky 

Whether your operation is an AM, FM, or TV station or 
some combination of these facilities, a vital and perhaps 
even a life line to your continued healthy existance is how 
well your house (station) is kept in order. 

Present day broadcasters must face a new connotation for 
the term "housekeeping" as opposed to the usual definition 
of tidiness, cleanliness, and orderly array. "Housekeep- 
ing" has been used rather loosely here to cover a wide 
area of station operation. Only two categories will be dis- 
cussed in this article. Other categories were intentionally 
omitted since they pertain to the less technical phases of 
the operation and inspection and can best be covered in a 
separate paper. 

The aspects of station housekeeping discussed here are 
namely; proper maintenance and appearance of the stations 
physical properties at the studios and transmitter and 
proper maintenance and operation of all station technical 
equipment. These categories of station opération and 
maintenance usually fall to the lot of the technical depart- 
ment. Today, station owners, managers, technical direc- 
tors, and chief engineers are faced with a considerably 
changed attitude and policy procedure as far as the FCC 
regulations and orders are interpeted and enforced by the 
Commission. The FCC for the most part is taking a 
longer -harder look at all station operations at license re- 
newal time, and making more numerous spot checks at 
odd intervals. The inspections almost without exception 
are more thorough with no phase of the station operation 
overlooked. In general, the rules and regulations of the 
FCC have not been changed or revised to any major ex- 
tent; it is the more rigid, strict, and literal "to the letter" 
interpetation of the existing regulations (that have been in 
effect over the years) that are causing many stations a lot 
of trouble. 

Now, let's take a more detailed look at the first category 
mentioned; the general overall appearance and condition 
of the stations physical plant. So far as this writer knows, 
no specific requirement relating to housing facilities for 
studies or transmitters, painting and state of repair of 
these structures, and general appearance is mentioned in 
any of the FCC rules and regulations. Possibly the near- 
est to a rule relating to any of the above items is contain- 
ed in Volume III, Part 73 of the regulaions and states that 
each station shall have suitable facilities for the operators 
welfare and comfort, and that the studios should be in ac- 

cordance with the standard practice for the class' of sta- 
tion concerned. These rules are found in Section 73.40, 
d(1) (2) and f (2) for AM stations, Section 73.317, d (1) 
(2) and g(3) for FM stations, and Section 73.687, g (1) 
(2) and j(3) for TV stations respectively; 'Esentially the 
rules and regulations for each class of station are basical- 
ly the same. 

You may be wondering by now why all of this fámbling 
discussion about areas of station operation and facilities 
that are not even mentioned in the FCC rules and regula- 
tions, or if so in a very general way. The ansWer-is 
quite simple. An FCC Field Inspector ishùmati. (Really!) 
Despite all the irresponsible reports and maligning state- 
ments, most are "good guys", dedicated tó,a thankless 
job. When he enters a clean, neat, orderly (not neces- 
sarily expensive or elaborate) office, control room, or 
transmitter building and is greeted by a friendly, coopera- 
tive manager or chief engineer, the inspector immediate- 
ly realizes that their attitudes are not hostild. 

Contrast the above situation, if you will, by an inspector 
entering a poorly illuminated, dirty, cluttered office, con- 
trol room, or transmitter building and being greeted by a 
manager or engineer with a reluctant handshake, a less 
than friendly hello, and a look of scorn mixed with fear, 
and at the same time giving his Girl Friday the HIGHSIGN 
to put everyone on the alert "that the (Big Bad) Inspector 
has arrived", which means get the program, operators, 
and maintenance logs in the best order possible, straight- 
en and tidy up a bit if time permits, and above all quit 
HORSIN' around and try your best to make the place look 
and sound like a broadcast station. The old adage "first 
impressions count" could never be more true than in the 
case of an inspector's entrance into a broadcast station. 
Conceding that all, or most, of the above facts are not 
specifically mentioned in the official FCC rules and re- 
gulations, the fact still remains that these factors and 
situations "set the stage" so to speak, for the inspection 
and a good showing in these areas can certainly do no 
harm. 

The second category of broadcast station housekeeping is 
no doubt the more important as far as compliance with 
specific FCC rules and regulations is concerned. Of 
course this pertains to the Commissions operational and 
technical performance standards for stations as set forth 
by the FCC for all commercial AM, FM, and TV, stations. 

9 



Sections 73.47 and 73.254 for AM and FM stations re- 
spectively, set forth certain minimum equipment perform- 
ance requirements to be checked and measured by com- 
petent technical personnel at least once each year, and in 
the four month period prior to each license renewal. Since 
these standards set forth minimum technical performance 
requirements (which are usually quite easily attained with 
good equipment, properly installed and maintained), every 
effort should be made to surpass these standards by a 
reasonable margin if at all possible. After all, a station's 
listeners and viewers, judge a station to a great extent by 
the quality of sound and picture they receive on their sets, 
particularly in a multi -station highly competitive market. 

Although these proof -of -performance measurements are 
not required to be filed with the Commission, the required 
records and measurements in proper form must be kept on 
file at the transmitter and available upon request of the in- 
spector. Needless to say, if these measurements are in 
order and are. properly made there is nothing to worry a- 
bout. However, here is an area where there may be a 
temptation to sweep a little dirt under the carpet, or to be 
more specific (fudge, a little) such as... change the previous 
year's figures a little, and file again, or run only partial 
check on station equipment and file a full report. Beware 
of such procedures, they may get your station into embar- 
rassing or even serious difficulties. In recent years the 
FCC inspection staffs are making more frequent spot 
checks on station equipment performance, and your station 
has no assurance it will not be on the list. Suppose the FCC 
inspector arrives two weeks after you have filed your 
proof -of -performance report which is inaccurate, and will 
not'approach the figures the inspector obtains on a check 
using his equipment. Regardless of why your proof "did not 
hold water" you are certainly in a position that is not good. 

Two possibilities exist as a result of his measurements. 
First; your station's equipment passes the "proof' require- 
ments with the inspector's measurements; but just by the 
narrowest of marginsand far removed from some of the 
entries in your proof -of -performance file. Second, your 
stations equipment fails, in part or perhaps on all counts, 
to pass the inspectors "proof'. These wide discrepancies 
would certainly lead to doubt as to your ability to run a 
proper "proof' or could even cast suspicion as to the 
authenticity of your entire proof -of -performance records. 
Under these circumstances your station's "technical per- 
formance image" to the inspector has been given a severe 
jolt. In the first instance, he will probably give a word of 
caution and perhaps some helpful- suggestions, but in the 
second instance he has no choice but to give one or more 
FCC citations as the situation demands. 

Although commercial television broadcasting, as We 
know it today, has been in existance for more than fifteen 
years, the development of new and improved equipment 
together with the introduction of color TV has been so 
rapid, that its Commission has been forced to change and 
modify rules concerning this medium quite frequently. 
However, the current technical standards relating to TV 
stations appear in Section 73.682 and 73.687 respectively, 
and your equipment is expected to meet these standards 
and any additional requirements specified in the license 
authorization. Quite a variation frequently exists from 
one station authorization to another, dute to equipment 
availability for studio, transmitter, and test purposes. 
As a result of the fluid conditions in the television broad- 
casting industry, TV station inspections are of a necessity 
less exacting (not less rigid) than those of AM and FM 
stations. Stabilization of the FCC standards will no doubt 
develop as the state of the art progresses. 
There are other aspects of the technical phase of the opera- 

tion that are important and should not be over -looked in 
keeping the station in readiness for an inspection. All 
AM stations are required to have a fence around the base 
of the tower(s) with the gate locked as well as having the 
antenna coupling unit locked, Section 73.40, (b) (3) (iv). 
This is to prevent unauthorized persons from coming into 
contact with the radio frequency potential at the base of 
the tower(s). AM stations must check their remote 
antenna current meter (s) against the base current meter 
(s) at least once each week, Section 73.39, (d) (5), and on - 

some authorizations, particularly those of stations with a 
directional array these meters must be checked each day. 
Authorizations of stations with directional antennas usually 
require that monitor point readings of field strength be 
taken and logged once a week, once a month, or on some 
of the older authorizations, at less frequent intervals. 
Here again is a phase of the inspection that can cause an 
inspector to lift an eyebrow concerning your records even 
though he has no proof of false entries. As a hypothetical 
example, suppose in making the check on the base current 
meters the engineer on duty and the inspector have to walk 
through waist high weeds that show no sign of being 
trampled recently, and if that is not enough the engineer 
doesn't remember which key fits the lock to the fence gate 
and finally has to return to the transmitter building for 
hammer and pliers to get the locks unfrozen and the anten- 
na coupling unit enclosure opened. Now the inspector has 
no proof that your weekly or daily base current checks 
were not made, but it is highly probable that he thinks a 
little more (fudging) on records has been going on, (cer- 
tainly his suspicions are more or less substantiated if - 

your transmitter power output is not within tolerance, and 
in the case of a directional system, the field strength 
measurements at the monitorpoints are not within the re- 
quired limits. 

There are other requirements that are easily and quite 
frequently overlooked by the station engineer, which are .. 
important at inspection time. Stations using remote con=' 
trol of transmitters are required to check and calibrate 
the remote control antenna current meter (s) against the 
regular meter (s) and enter the results in the operating 
log once each week, whether manual or' automatic logging 
is used, Section 73.39, (d) (1) (vii). It is just as well that 
all other meters of the remote control equipment be 
checked at this time. In the case of automatic logging this 
information must be entered in the maintenance log, Sec- 
tion 73.113, (b) (3). Also stations using automatic logging 
equipment at the transmitter are required to check and 
calibrate these meters against the regular meters and log 
the results in the maintenance log each week, Section 
73.114, (a) (4). See that the tower(s) are kept well painted - 
and clearly marked. Section 17.38, (d) (1) (2) requiring 
quarterly inspection of tower lighting equipment is very 
easily overlooked since the inspection periods are so in- 
frequent. The results of these inspections are also to be - 

logged in the maintenance log, Section 73. 114, (c). Al- 
ways be sure that all required equipment interlocks and 
protective devices are operating properly. 

Perhaps the recent FCC regulation requiring, in addition 
to the usual operating log, a weekly maintenance log with 
emphasis on many of the above mentioned items will 
eliminate much of the confusion and oversight, The last 
requirement mentioned here is probably the most import- 
ant, as far as escaping citations or more severe punish- 
ment, if violated. We are speak ng of having a licensed 
operated on duty when the inspector arrives. It doen't 
matter whether your station requires an Operator with a 
third class license with broadcast endorsement, or one 
with a first class radio -telephone license for you class of 
station, always have him on duty. Incidently, most sta- 
tions are required to have a first class licensed operator 
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readily available at all times, although not necessarily on 
duty at the station. The new rules require all stations to 
have on duty at all times at least an operator with a third 
class license with broadcast endorsement. However, it 
seems that some stations have been unaware of this change 
in operator requirements, or have ignored it even though 
the change has been well publicized. 

It seems that in spite of all the precautions taken by the 
FCC and management, a surprisingly large number of 
stations are operating improperly and subject to citations 
and possible fines. Within recent years there have been 
frequent instances of stations being fined quite stiffly, to 

the tune of several thousand dollars, for technical viola - 
lattons of the FCC rules and regulations. Even more 
serious, several stations have had their licenses revoked, 
and others are involved in lengthy, costly hearings con- 
cerning license revocation, all due to violation or charges 
of violation of FCC requirements. 

The one thing broadcasting stations can do without is pro- 
blems with the FCC. For this reason, all station manage- 
ment personnel, particularly engineering personnel as 
discussed in this article, should take all possible precau- 
tions to see that their operation is efficient and according 
to the FCC rules and regulations. 

A SIMPLE SOLUTION TO OVERLOADING 

Jim Stevenson 
Chief Engineer, WCRM 

Clare, Michigan 

Some stations, having recently installed new equipment in 
their audio chain, find, after the installation is completed 
that the new equipment is not compatable, performance 
wise, with the existing equipment. Such was the case at 
this station, where the problem centered around a com- 
pression amplifier. 

The output of this particular amplifier was rated at 16db, 
while the audio imput of the transmitter is rated at 6db. 
This difference in level was causing some serious symp- 
toms; the most serious of which was an unusual pulsing of 
the modulation level, varying from about 10% to over 100% 
in 1/2 second cycles. At first the trouble appeared to be 
in either the modulator or the power supply of the trans - 
mitter. After some invesitgation, however, the cause was 
located. A simple solution was to place an ordinarly 600 
ohm, variable "T" pad in the line between the compres- 

sion- amplifier and the transmitter, in the manner shown. 
This cleared the problem up completely. 

A pad constructed of fixed, wire -wound resistors would be 
sufficient, but we used a variable pad to facilitate cali- 
bration of the audio chain. 

To calibrate the chain, apply a 400 cycle audio signal to 
the imput of the console, and adjust the console to indicate 
90% modulation of the console meter. At the same time, 
the compression amplifier should be adjusted to indicate 
"normal". The final step is to adjust the "T" pad between 
the amplifier and the transmitter so that the modulation 
monitor indicates 90% mod. After this adjustment, no 
matter what the level of audio from the console, the per- 
centage of modulation will always remain at 90%, within 
reasonable limits. 

CHAPTER NEWS 

NORTHEASTERN PENNSYLVANIA CHAPTER SOCIETY OF BROADCAST ENGINEERS ORGANIZES, 
PLANS MEETINGS 

On Tuesday November 23 at the studios of WNEP-TV, 
Wilkes Barre -Scranton Airport, Avoca, Pa., seventeen 
engineers from area broadcast stations met and decided 
that there was sufficient interest to organize formally a 
Northeastern Pennsylvania Chapter, and immediately set 
a date, Tuesday, Dec. 14th, for the first regular meeting. 

Joseph Risse of ICS (International Correspondence Schools) 
and chief engineer of WUSV-FM University of Scranton is 
local chairman. Other local -chapter officers include 
Charles Sakoski, Jr. , Vice chairman, WSCR and WBRE - 
TV; Chester Sawicki, secretary, WNEP-TV; and Charles 
T. Morgan, treasurer, WARM. 

Aside from the chapter officers, those attending the meet 
ing were: Kenneth R. Cooke, Carl Reiner and Adoph 
Oschman, all of WGBI-WDAU TV; Guy Rauer of WEJL; 
George Andresky, WBRE-TV; Bill Gittins, WUSV FM; 
Milan J. Krupa, WBAX; Harry Thomas, Joseph Berish, 
Paul Evansky, Henry Camp, and Earl E. Grees, all. of 
WNEP TV; and Charles Hallinan of WKOP AM -FM, Bing- 

hamton, N.Y. (national executive vice-president of the 
SBE, chairman of the Binghamton Chapter, and chief 
engineer of WKOP AM -FM); he talked about activities of 
the Binghamton chapter and benefits resulting to the pro- 
fessional broadcast engineers in that areas. He also 
reviewed the purpose of the SBE, being by and for the 
broadcast engineer, to provide a forum for the exchange 
of professional discussion of mutual broadcast engineer- 
ing problems and professional recognition of members 
and a grouping together of qualified broadcast engineers 
generally as a professional body to assist in the profes- 
sional education and raising of the technical standards of 
the broadcast engineer. 

The turnout for the N E Pennsylvania chapter meeting was 
even greater than anticipated. Several engineers could 
not attend but asked to be included as being interested and 
local broadcast engineers look forward to interesting 
meetings of universal benefit. Anyone interested, (Mem- 
bers or not) will be welcome at future meetings. 
(Continued on next Page) 
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Chapter One held its first meeting of the 1965-1966 season 
Tuesday, 14 September 1965 at the Colonial Motor Inn, 
Vestal, New York. 

A roundtable discussion was conducted by Mr. James Rus- 
sell of A.T. & T., Mr. William Hogan and Mr. L. G. 
Overstrom of the New York Telephone Company with the 
broadcast engineers attending on the subject of Relations 
between the Telephone Company and Broadcasters. 

The meeting was attended by: 

Gino Ricciardelli 
Donald Newman 
Wiley Bates 
James Boyer 
Joe Risse 
Art French 

WINR 
WINR 
WCHN 
Md. College 
I.C.S. &WUSV-FM 
WELM 

Allen Bell N.Y. -Penn. Microwave 
Thurlow Greene WSYE -TV 
Klaus Binder WNBF 

Binghamton, N. Y. 
Binghamton, N.Y. 

Norwich, N.Y. 
Scranton, Pa. 
Scranton, Pa. 
Elmira, N.Y. 

Corning, N.Y. 
Elmira, N.Y. 

Binghamton, N.Y. 

Richard Burden 
Louveer Stantz 
Eugene Crippen 
Charles Hallinan 

Burden Associates Mt Kisco, N.Y. 
WBJA-TV Binghamton, N.Y. 
WKOP Binghamton, N.Y. 
WKOP Binghamton, N.Y. 

A letter was received from Mr. Dave Allen, Engineering 
Supervisor, Television -Radio Department of Ithaca, Col- 
lege, Ithaca, New York pertaining to the establishment of 
a student chapter at the college. The letter was read to 
the membership and enthusiastically endorsed. It is be- 
lieved that if this materializes, Ithaca College would have 
the first student chapter of the S.B.E. 

Chapter One held its second meeting of the 1965-1966 sea- 
son Tuesday, 12 October 1965 at the Colonial Motor Inn, 
Vestal, New York. 

A talk was presented by Mr. Arno Meyer, President of 
Belar Laboratories, Drexel Hill, Pennsylvania on the sub- 
ject of "FM Exciters". An equipment demonstration was 
given, followed by a very informative discussion period. 

NEWS BRIEFS 

WORLD FAMOUS 

NEW 68th ANNUAL BURKE & JAMES, INC. CATALOG 

The Most Unusual and Valuable Encyclopedia of Photograp- 
hic Equipment, Lenses, etc., Offerings in the Industry. 

There is an increased emphasis on Specialized and Scienti- 
fic Equipment and in addition to the latest in routine Com- 
mercial, Special Purpose, Graphic Arts, Cameras, Lenses, 
Processing Equipment, etc. 

WORLD FAMOUS LENS BANK service has about every- 
thing from the smallest to the largest Big Bertha Lenses, 
Optical Services for Laser - Maser - Schlieren - Fibre 
Optics, etc. 

148 - pages of tightly condensed Photo Equipment Offerings 
of Laboratory, Studio, Lighting, Strobe, Projectors, 
Printers, Audio Visual, Enlargers, Dark Room, Foto - 
Finishing, etc. , with up-to-date prices makes this the 
most complete and valuable reference source for all types 
of Photographic work. 

For months we have been "bombarded" with requests for 
our New Catalog from outstanding Dealers, Professionals, 
Industry, Photofinishers, Scientific Groups, Government, 
Armed Forces, etc.; now it's completed and ready to go! 

Available FREE on request. (Use Company letterhead). 

Write: Burke & James, Inc . , 333 West Lake St., Chicago, 
Ill. 60606 U.S.A. 

WHAT IS A LOCAL SECTION? 

How to be an Active Member -or Ten Ways to Kill a Group. 

1. Don't come to the meetings. 
2. If you do come, come late. 

3. If the weather doesn't suit you, don't think of coming. 

4. If you don't attend, find fault with the work of the of- 
ficers, and other members. 

5. Never accept an office, as it is easier to criticize than 
to do things. 

6. Nevertheless get sore if you are not appointed on a 
committee, but if you are, don't attend committee 
meetings. 

7. If asked by the chairman to give your opinion regard- 
ing some important matter, tell him you have nothing 
to say. After the meeting tell everyone how things 
ought to be done. 

8. Do nothing more than is absolutely necessary, but when 
other members roll up their sleeves, and willingly, 
and unselfishly use their ability to help matters along, 
howl that the association is run by a clique. 

9. If possible, get yourself on the nominating committee 
so as to be the 'power behind the throne". 

10. Don't bother about getting new members, let the other 
fellow do it. 

Sent in By: 

From the ASM Metals Review 

Harry A. Etkin 
Staff Engineer 
WQAL-FM Phila. , Pa. 
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"ONE MAN'S OPINION" 

by "The Horizontal Engineer" 
(Fred Hervey, WHKW, Chilton, Wisc.) 

I don't know about you fellows, but my experience with 872A 
and 8008 MV rectifiers has been pretty poor from a cost/ 
hour standpoint, the past couple of years. My station sits 
on top of a rocky ridge, and the overall ground resistance 
is an ohm or more. This leads to the sudden demise of 
solid state rectifiers when we get a thunderstorm, not to 
mention the Power Companies lightning "arrestors" and 
transformer bushings, even though they have their three 

.phase neutral grounded at every pole for miles. So - I was 
stuck with 872's, and getting about 2000 hours out of them. 
This had to be improved, somehow. Checking with the tube 
manufacturers showed that there had been changes made in 
the design of the tube, which may explain the 200 hour life 
in sockets where they used to run until they were green as 
an Irishman's necktie on St. Paddy's day. By experiment- 
ing around with daubs of temperature -sensitive laquer on 
the tube envelopes, I found that they were running at the 
high limits spelled out in the tube manuals, even though the 
cubicle ventilation was unchanged, and was moving large 
volumes of air. The only possible solution was to add 
another blower to the compailuuent, blowing air at the tube 
bases. This did the trick! 872's now look like we are 
going to get over 7500 hours out of them, maybe more. No 
more outages from arcbacks 1 It looks as if the procedure 
in cases of short MV tube life is to simply blow more air 
at them. Incidentally, a set of JAN surplus tubes made 
back in 1942 outlasted current production tubes. Design 
changes are not always for the best.... 

MV Rectifiers on the way out?? 

RCA has announced solid-state replacements for the 872a, 
8008, 3B28, etc. tubes. Identical, just plug in and fire up. 
No warm-up required. I wonder what happens when 
lightning hits??? 

I see by the tube price lists that 6B4Gs' cost more than T- 
bone steaks. By adding a 100 ohm 2 watt resistor from 
plate to screen pins, and running a lead from the cathode 

pin to fill CT of the original 6B4G supply, you can plug in a 
6LGC. Much cheaper, lasts longer. Only minor readjust- 
ment needed (regulated power supplies). 

It's an old stunt, but whenever I build anything that uses a 
5 -series rectifier tube, I always wire the fils to 2-7 and 
pin 8, connect the plate leads to 3-4 and 5-6. Any 5 - 
series rectifier will work in an emergency. 

Have you considered leaving tube fils lit on complex, mul- 
ti -tubed equipment? Tube life is at least doubled. Drop- 
ping the filament voltage to 6 volts or a shade less will, in 
many cases, extend small tube life beyond belief. 

I wonder if a good LP filter, chopping off everything above 
about 7500 cycles wouldn't improve most AM stations. 
There seems to be nothing in the Rules that says you can't 
do it, and considering that most of the receivers tuned to 
the station are not ecactly highfidelity, I doubt if the 
average listener would know the difference. Theoretically 
coverage should improve, and probably would at the 
fringes. If nothing about 100 cycles and above about 5 kc 
comes out of the receivers, why waste energy, tubes, 
bandwidth and money to transmit it? This could make for 
an interesting pro and con discussion, let's have some 
comment. 

If you are looking for help, (or another job!) write the 
Journal... 

Being lazier than "The Armchair Engineer", doyen of 
another famous publication -and having had, one coronary, 
I am "The Horizontal Engineer" 

Don't stand when you can sit, don't sit when you have a 
swivel chair and can recline gracefully(?) and put your 
feet on the desk. 

Any time you complacently think that you know all you 
need to know and are getting bored with it all, dig out a 
good text on Transistors and find out how much you don't 
know! (GE has the best for the least money -tells me much 
more than 'really want to know about solid state). 

PHASED & NON -PHASED COLOR 

COLOR DUBBING 

AND 

SPLICING 

by 
Joseph J. Brey 

WGN Television 
Chicago, Illinois 

Since the recent surge of interest in color television broad- 
casting, many stations are equipping for some type of "loc- 
al" color other than network facilities For many stations 
the usual method is to start with a color film chain and a 
color equipped video tape machine. The technicians at 
many of these stations have had little operational experi- 
ence with either color or video tape. The purpose of this 
article therefore, is to give a general background of video 
tape terms, color "dubs" and the splicing of color video 
tape. 

There are in general use today two types of color recovery 
systems utilized with video tape machines. These are the 
Heterodyne, and the Direct. Color recovery systems. The 
later is gradually replacing the heterodyne system so that 
shortly the former will be of interest only to technical 
historians. 
Although Ampex and R. C .A. have machines utilizing both 
systems of color recovery, different methods are used to 
produce the same result. It is not the purpose of this 
article to detail on these methods but to keep the presenta- 
tion wide in scope and general in nature. 
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Before the advent of the sophisticated servos now in general 
use, video tape machines had only one mode of operation. 
Basically, the machine servo compared its tachometer 
signal, i.e. photo electric cell or tonewheel output with a 
240 cps control track on the tape. This signal occurred 
once for every revolution of the drum. Therefore, 16 
lines of video would be reproduced before the drum's ser- 
vo would have an indication of a velocity error. It would 
be reasonable to assume that the reproduced video would 
have sync mistiming which would make it incompatible 
with other station signals. Although normal television re- 
ceivers could cope with such mistiming of the sync due to 
the "fly -wheel" effect of their horizontal oscillators, a 
color signal has such a high rate of phase flutter iii the 
burst that it was unacceptable. With this type of servo 
control, the problem was to process the color information 
to produce an acceptable color signal for broadcast. 

A very ingenius method was therefore developed called the 
Heterodyne System. The video signal from the demodulat- 
or was passed through a high pass filter. The color in- 
formation containing phase flutter was fed to a "frequency 
converter" with station sub -carrier containing no phase 
flutter. The "frequency converter" altered the frequency 
of both the 3.5 me sub carrier and the tape color informa- 
tion to a suitable pre -determined frequency. The changed 
sub -carrier with the color information containing the 
servo induced "jitter" were then routed to the heterodyn- 
ing system where both signals were heterodyned, and 
mixed again with the original tape color information. The 
result was that the phase jitter cancelled leaving the cor- 
rected color signal. This corrected color signal when 
added to the delayed monochrome signal was capable of 
producing a composite color signal suitable for broadcast 
use. Since the heterodyne system used a "cancellation" 
type of correction, it was relatively insensitive to rapid 
velocity errors of the servo system, mechanical splices 
or tape defects. However, there was one major disad- 
vantage of this system which lead to its replacement by 
the Direct Color Recovery System. The reproduced 
color signal had lost its dot interlace --in other words, 
the signal no longer complied with the approved NTSC 
system of color transmission. This type of signal is 
termed a NON -PHASED color signal. 

Although the original tape had an inherent NTSC signal 
magnetically impressed on it, the heterodyning action 
destroys the dot -interlace and the resulting signal when 
re-recorded produces a dub which is termed a NON- 
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PHASED or NON-STANDARD color dub. This dub can be 
reproduced on any machine which utilizes the heterodyne 
system, but will not play on a direct color recovery sys- 
tem unless this machine is equipped to play a NON -PHAS- 
ED color recording. 

Through the years, video tape equipment manufacturers 
have produced machines with highly sophisticated servo 
systems. These systems enable servos to compare sta- 
tion sync with reproduced sync. Any discrepancy produc- 
ed an error voltage which acts to correct the drum velo- 
city. The results are that a video signal is reproduced 
with a sync mistiming error of only . 1 microsecond when 
compared to station sync. This advancement made video 
tape signals compatable with other station signals. Fur- 
ther improvement came with the development of the 
electronically variable delay line. 

Essentially, the electronic timing corrector compares the 
reproduced video with station sync in an errpr detecting 
type of circuit. Any deviation of tape sync from station 
sync produces an error voltage which is fed to an electron- 
ically variable delay line. The heart of this delay line is 
the variable capacitance silicon diode which changes ca- 
pacity with applied voltage. The delay line then delays 
or advances each line of video information with the result 
that the final video sync timing is held to within .03 micro 
second to .01 microsecond of station sync. In the pro- 
cess, all geometric distortions such as skew, scallop and 
off -sets are corrected. Thus, a good video tape signal 
is almost indistinguishable from alive monochrome sig- 
nal. However, even with this high degree of sync timing, 
correction of .01 microsecond, the color burst phase 
flutters through 40 degrees. Since the human eye can 
detect any color shift beyond 5 degrees, it is obvious that 
this amount of burst shift would have to be more closely 
corrected. The problem is resolved by using a second 
electronic timing corrector to correct the burst. In this 
unit, it is the color burst that is compared with station 
sub -carrier as a reference. The error voltage derived 
drives aothern electronically variable delay line which 
corrects the burst phase and color information for that 
line. When the corrected monochrome signal is added to 
the corrected chroma signal, a composite color signal is 
produced which ks in full accord with the NTSC system. 
This is a phased color signal. The entire color signal 
has been directly recovered through delaying action with 
no loss of dot interlace. A recording of such a signalwill 
produce an NTSC recorded tape and is termed a PHASED 
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or STANDARD color dub. 

Although the direct color recovery system produces a 
highly corrected NTSC signal, it is not without undesirable 
side effects. Since this system uses a delaying type of 
correction, it is obvious that there would be a limit to the 
amount bf corrective delay available. If snyc timing is 
found by the error detector to be beyond the electronic de- 
lay line corrective capacity, the remaining error for that 
line remains uncorrected and appears as a line displace- 
ment in the final picture. Similarly an error voltage be- 
yond the capabilities of the color timing corrector will pro- 
duce a color tear in the picture. Usually line tearing, and 
color tearing occur together. 

Since the servo is referenced to both station and reproduc- 
ed tape sync, any disruption of either, suche a bad splice, 
a heavy series of drop -outs or station sync generator 
fluctuation will probably cause the servo to revert to its 
simplest mode using the tachometer signal and control 
track. In such an event, the reproduced signal error would 
be beyond the correction capabilities of the electronic 
timing correctors and would remain so until the servo a- 
gain regained lock -up. 

Since the direct( color recovery system is highly dependent 
upon the stability of the station sync generator, it is most 
important that this reference be really stable. As can be 
seen, an unstalbe geneartor, or a generator locked to an 
unstable source can produce serious difficulties in video 
tape reproduction. Both servo and the electronic time 
correcting devices regard the pulses from the sync genera- 
tor as' stable. When disturbances occur in this reference 
signal, both servo and electronic timing correctors trans- 
late these disturbances as tape sync or color burst phase 
errors and produce error voltages to correct these dis- 
turbances. The result is instability of the servos and high 
error voltages in the timing correctors which when com- 
bined may make the tape video unusable for broadcast. 

COLOR DUBBING 

In the making of monochrome dubs two methods can be 
used; a video transfer or an R. F. transfer. Both have ad- 
vantages in monochrome applications. However, with the 
development of_direct color recovery tape machines, the 
R. F. system has more inherent disadvantages than ad- 
vantages. 

R. F. dubbing is considered to introduce less noise in the 
dubbed recording because the signal is not degraded by 
switching, demodulation and re -modulation noise. Al- 
though this is true, it does not matter how much noise is 
eliminated if the resulting dub does not play. What is of 
chief concern is how well the dub reproduces on any tupe 

' of machine. Not only is there a lack of control over the 
video and chroma levels while making an R. F. dub tub the 
R. F. signal lacks the correction of the electronic time 
correcting equipment. The result is that almost all of the 
servo error in the reproducing machine is added to the 
servo error in the recording machine. When this dub is 
reproduced, this error plus the error of the servo in the 
playing machine is compounded once again, and in all like - 
lyhood will be beyond the capability of the correcting de- 
vices. 

The chief advantage of making a video transfer lies in the 
fact that the video is corrected by the electronic timing 
correctors thus removing most of the reproducing servo 
system instabilities. Even so, there exists in the repro- 
duced video sync 0.03 to 0.01 microsecond of snyc "jitter" 
which is transfered to the recording machine. Elimination 

of this "jitter" on the reproduced sync can greatly reduce 
the error voltage which would appear when the dub is 
played. By using a non -composite output of the reproduc- 
ing machine and inserting station sync, the resulting video 
becomes free of any instability of the playing machine. 
When this signal is recorded, the finished dub will have 
only the error of the recording machine servo. 

SPLICING COLOR TAPES 

Mechanical splicing of color tape is generally not recom- 
mended. A mechanical splice produces a momentary load 
in the drum which reduces its velocity. If the servo can- 
not quickly correct for this, the reproduced tape sync will 
have a greater mistiming error than was present before 
the splice. The electronic timing corrector, in attempt- 
ing to correct this mistiming, generates a larger error 
voltage to be fed to the variable electronic delay line. 
Frequently the mistiming error is beyond the correction 
range and it produces line or color tearing, visible in the 
picture. If the splicing is not skillfully done, het combina- 
tion of load to the drum and interruption of reproduce sync 
as the splice passes may cause the servo to lose lock with 
sync and revert to its normal tachometer mode. Under 
this condition, all color is lost until the servo can once 
again relock with sync and bring the mistiming within the 
range of the timing correctors. 

Color video tape cannot be spliced to another color video 
tape without the possibility of a large color shift in the 
spliced tape. When the color video tape is optimized for 
best reproduction on the machine, the operator adjusts the 
burst phasing control of the machine of produce the proper 
colors. Once this has been done, the machine maintains 
this burst relationship. A different tape in all probability 
will have a different phase relationship to the machine. 
The result could be a drastic change of color in the re- 
produced spliced tape. If, for example, a color com= 
mercial were spliced into a color tape, a sponsor would 
be concerned if his product appeared in the wrong color. 

If splicing of color video tape becomes necessary, the 
following precautions should be observed. The splice 
should only be made within the tape, such as rearranging 
segments or feleting cuts. No other tape should be in- 
serted unless careful screening indicates that the color 
shift is within 5 degrees of the playing tape. If it is at all 
possible, all splices should occur in black to minimize 
observance of line or color tearing. Finally, the splices 
should be skillfully done so that loss of servo lock up does 
not occur. 

SUMMARY 

The heterodyned system, although generally little affected 
by splices and poor tape quality, produces a signal not in 
accord with the NTSC system. This signal when re-re- 
corded produces a NON -PHASED dub which is rejected by 
recorders utilizing the direct color recovery system un- 
less they have been equipped for NON -PHASED color. 

Direct color recovery systems produce an NTSC color 
signal and can produce a color signal indistinguishable 
from a live signal; however, this- sophisticated type of 
color recovery requires high stability sync generators, 
very good video tape and high quality recordings for best 
operation. 

R. F. dubbing, although it produces less noise to the 
finished dub, introduces the instabilities of the reproduc- 
ing machine to the new recording. Also, no control can 
be exercised to correct video or pedestal levels. The dub 
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is exactly as the original except for the undersirable in- creased servo error impressed upon its recorded sync. 

In video dubbing, the video, pedestal and chroma levels 
can be corrected. Further, the instabilities of the repro- 
ducing machine can be entirely removed from the signal. 
This dub, in many ways, can reproduce better than the 
original recording. 

Mechanical splicing is generally not recommended for a 

number of reasons. The presence of the splice reduces 
head life and causes degradation of the video. Spicing 
other color tapes to each other generally causes color 
shifts to appear on the spliced tape which may be objec- 
tionable to the viewers. 

Splicing should only be done within the same tape and on 
black video so that line or color tearing is less visible in 
the picture. Great care should be used in splicing so as to 
avoid the loss of servo lock -up upon reproduction. 

REPORT OF NAB ENGINEERING ADVISORY COMMITTEE REPORT 

Many engineers who are employed by stations that are not members of NAB wonder how much value NAB is to the Profession. This brief report from the 1965 Convention, covering only the major NAB Engineering work will give a little idea of the vast scope of NAB work and the tremendous work of NAB membership. 

This Committee consists of a group of dedicated individ- 
uals, working quitely behind the scenes, who have care- 
fully scrutinized .FCC proposals and industry. demands and 
have generally acted as liaison between members and the 
NAB. These men are: Max Bice (General Manager, KTNT 
Radio and Television, Tacoma, Washington); Dick Black- 
burn (Technical Director, Gannett Radio and Television 
Group, Rochester, New York); Glenn Boundy (Vice Presi- 
dent for Engineering, Storer Broadcasting Company, Mi- 
ami Beach); Bill Duttera (Director, Allocations Engineer- 
ing, NBC); George Hixenbaugh (Chief Engineer, WMT Ra- 
dio and Television, Cedar Rapids, Iowa); Tom Howard 
(Vice President for Engineering, Jefferson Standard Broad- 
casting Company, Charlotte, North Carolina); Les Learned 
(Director of Engineering, Mutual Broadcasting System); 
Carl Lee (Executive Vice President, Fetzer Broadcasting 
Company, Kalamazoo, Michigan); Frank Marx (President 
ABC Engineers, A.ierican Broadcasting Company); Jim 
Parker (Director, Transmission Engineering, CBS Tele- 
vision Network). 

Some of the more important problems that they have 
wrestled with in the past are: 

1. The AM allocation problems contained in FCC Docket 
15084. 

This docket has lifted the "freeze" of AM applications 
for new or changed facilities. These new rules which 
were released on July 7, 1964, 

(a) Placed all AM assignments on a go -no-go basis and 
all applications were required to meet rigid en- 
gineering standards. 

(b) Prohibited new daytime assignments that would re- 
sult in additional intereference with the exception 
that some assignments may be granted if they pro- 
vide a first local service to 25 percent of the pro- 
posed service area. 

(c) Prohibited nighttime assignments that would result 
in any increased interference. 

(d) Prohibited nighttime assignments that did not pro- 
vide a first primary service to at least 25 percent 
of their interference free area; and 

(e) Required that FM stations did not duplicate their 
AM programming for at least 50 percent of their 
time im markets over 100,000 population. 

Class 2A and Class 4 stations would be excluded from the 
above. 

The Committee felt that the 25 percent white area was 
the only area of concern since it would severely limit 
the granting of any nighttime facilities. The NAB has 
petitioned the FCC for the deletion of the 25 percent 
rule for the white area requirements for those day- 
time stations that would like to improve their facili- 
ties. 

2. Land Mobile Study - FCC Docket 15398 

As most readers know, the demand for IIF space is 
practically at the vanishing point for land mobile 
users. This docket concerns the feasibility of fre- 
quency sharing of television bands and the land mo- 
bile service. A study was made by this group and 
others to see whether the television bands could, in- 
deed, provide additinal space for the land mobile - 
users. The Committee concluded that very little such 
space was availàble and took a strong stand against 
the sharing of television space for such purposes. A 
special sub -committee is continuing to study this 
problem. 

3. Type -approved FM monitor for SCA and Stereo - 
FCC Docket 15404. 

This proposal would amend Part 73 of the Rules to 
requie that FM stations engaged in sterio and/or 
SCA operations install a type approved frequency and 
modulation monitor. It was the Committee's unani- 
mous conclusion that a monitor having the require- 
ments in the above proposal would be unduly restric- 
tive and expensive. The NAB has filed an appropriate 
comment, pointing out where less stringent require- 
ments would be acceptable. The NAB has reported in 
their comments that the overmodulation problem that 
could exist on FM stations has a serious bearing on 
the solution to the approved FM monitor. 

4. Television Sound Power Reduction 

16 



The Committee had been studying this proposal for 
several years. Many members made individual 
measurements and observations of the effect of such 
sound reduction in their individual station service 
areas They have also studied the results of other 
stations' results and have concluded that such reduc- 
tion in sound power was not only feasible but it would 
afford certain technical improvements and a reduction 
in transmitter operating costs. The FCC has now: made 
it possible for All VHF and UHF stations to operate 
with powers as low as 1/10 of the visual carrier. The 
FCC has recently announced that the upper limit of 
sound power could be as high as 20 pert ent of the peak 
visual carrier. This new rule will go into effect for 
present stations in March, 1966 and -for new stations 
in April, 1965. 

5. Logging - FCC Docket 14661 

This proposal contained in FCC Docket 14661 related 
to the subject of new logging rules. A new mainten-' 
ance log was initiated which meant that stations hatl.to - 

make five maintenance inspections per week with ap- 
propriate entries to reflect the condition of'the.trans- 
mitting equipment. Two items in this= docket were the 
subject of much comment,:. These,were: The taking 
of readings without modulation aid: the time that these 
readings had to be taken For the moment, with the 
RFmeters;thata:reävailäble at today's radio stations, 
the 11F current readings have to be taken during mo- 
ments of non -modulation. It was felt that in the future 
meters would be available that were not subject to 
modulation variations. As for the time that the read- 
ings were taken, it was felt that readings every 'half 
hour within usual limits would be satisfactory, 

6. Loudness Problem - FCC Docket 14904 

This notice of inquiry contained in FCC Docket 14904 
was one of unusual complexity. Briefly, the problem 
relates to the apparent loudness of certain com- 
mercials and station breaks as compared tá .the no - 
mal loudness of the remaining program. The prob- 
lem was further complicated by the fact that the aver- 
age modulation indicator is called upon to measure 
audio levels with varying degrees of frequency re- 
sponse, the strident delivery of certain announcers, 
the varying positive or negative characteristics of 
certain programs, the relationship of the preceding 
program, the relative efficiency of the receiving 
device and the room acoustics, and other psychologi- 
cal factors. 

This problem is a long way from being solved and the 
Committee's feeling was that only 10 percent of the 
problem was engineering. and that the other 90 per - 

What Do You Think? 

cent was psychological. Many proposed solutions 
ranging from that of decreasing commercials and sta- 
tion breaks by an arbitrary 6 to 10 db all the way to 
limiting the amount of compression in the system 
were; considered. This problem is still under active 
study, but I am sorry to say that an immediate solu- 
tion is not in sight. 

7. The Over -modulation Problems in FM and TV 

Many stations have received citations for apparent 
over -modulation of their FM and TV facilties. It all 
started when the. FCC started using a mobj e'truck.to 
monitor an FM or TV station, with measuring equip- 
ment different from that used by the station. Essen- 
tialTy,;-the measuring'equipment;used in the truck was 
a very: carefully calibrated oscilloscope. Thia oscil- 
loscope did not have the characteristics that thc'áver- 
age V[J. Meter has and thus would indicaten3vdul'ation 
percentages different from the meter on tet "station 
monitor. Much activity by the Committee has already 
taken place. Meetings were held iii Washington, at ''' 

the FCC Monitor Station in Laurel,: Md. -and á -field 
trip was made to WRAL in Raleigh; North Carolina, 
through the kind invitation of Virgil Diincan .Chief 
Engineer. At WRAL, The Committee and FCC en- 
gineers investigated various types of program ma- 
terial, percentages of modulation, with and without 
limiters, with limiters before and after pre -emphasis 
and with a low pass filter in the program channel. A 
total of six (6) modulation monitors were checked, 
five (5) for FM and one (1) for TV. The above tests 
indicated that there was a problem in the correlation 
between the method used in the FCC truck and the 
-instrument used by the station. The Committee felt 
that some change in equipment and/or operating pro- 
cedirre wa :warranted, Field tests at WRAL indicat- 
cd-that up.to'a,6 db difference could exist between the 
oscilloscppic method and,the monitor flasher and up 

.to a..10 db with respect to.tlié.monitor meter. It is 
felt that the same measuring.:; device should be used by 
both the broadcaster and the . CC- field, monitoring 
people. -Ail engineers agree that flagrant over -modu- 
lation can cause serious degradation in the quality of 
FM signals. No one will argue that these offenders 
should be warned. On the other hand investigations 
have also brought, out that many stations with all good 
intentions could; With normal: indication of its moni- 
tor, be causing peaks considerably in excess of 100 
percent in their operation. The FCC personnel have 
been very cooperative and both sides are most anxi- 
ous to come up with a measuring technique which 
would allow the station to both modulate correctly and 
at the same time not spill over into adjacent channels. 

LETTERS TO EDITOR 

Inasmuch as things are not getting any simpler, and pre- 
sent FCC Rules allow anybody with a First telephone 
License to serve as Chief Engineer of any station -and not 
a full-time at that, what should be done to correct the 
situation? 

Should we petition the FCC for a Rules change .to provide 
for at least ten years of experience, plus ten years of 

holding a First Phone before a man is qualified to serve 
as Chief Engineer of any station? Is ten year's.experi- 
ence enough? or too much? 

Should we try and buck the NAB and petition for a man with 
a First Phone on duty at all times? 

Or for something simpler -every time I get my ticket 
number memorized it's time to renew it, and I have 
another number to remember. Why can't license num- 
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bering start all over from the bottom, and each renewal 
keep the same number? I fail to see why a new license 
number has to be issued every time the ticket is renewed. 
Should we inquire? 

Let's have some commentary from the Membership! 

Fred Hervey 
WHKW 
Chilton, Wisc. 

Dear Editor: 

Enjoyed the FCC round table discussion article very much. 
I am looking forward to Part 2 of this article. 

Sincerely, 

J. A. Risse, Director 
School of Electronics and 
Chief Engineers WUSV-FM 
University of Scranton 

BOOK REVIEWS 

ELECTRONIC DATA HANDBOOK: Martin Clifford; Gerns- 
back Library, New York, 159 pp, This most recent ad- 
dition to the Gernsback Library is a veritable box of gems. 
Martin Clifford has succeeded in collecting into one handy 
little volume about 90 percent of the formulas, relations, 
and data that we have all been accustomed to searching 
five books and our memories for before. Indeed, the 

Rates 

PROFESSIONAL CARDS 

$ 5.00 per issue (Members) 
$10.00 per issue (Non -Members) 

stated aim of the book is to minimize the research needed 
to find specific electronic information", a task it under- 
takes nicely. 

We warn ;you that this book won't supply the equation giv- 
ing the minimum smapling frequency for pulse modulation 
or the table of hyperbolic sines, but it will give a nice 
treatment of impedance -phase relationships in RCL cir- 
cuits, current gain of a transistor circuit, and basic 
transmission line and antenna formulas, along with tables 
covering measures math functions, binary numbers, and 
a host of others. All in all, a very good book to keep 
alongside the slide rule on your desk. $2.95. 

PRINCIPLES OF ELECTRON TUBES: Gewartowski and 
Watson; D. Van Nostrand & Company, Princeton, New 
Jersey, 1965, 655 pp. This extremely thorough and com- 
prehensive treatment of vacuum tubes and their associated 
communications circuits is based upon notes prepared by 
the authors for a course in the Communications Develop- 
ment Program at Bell Labs, and is another in a list of 
thirty some titles that Van Nostrand has published from 
Bell research. 

This book should serve the communications engineer not 
only as a basic refernce work on electron tubes, but as an 
excellent text for further study. Chapters are in a very 
logical order, developing first basic electron field theory, 
then treating each category of electron tube by itself. The 
mathmatical and phsyical basis for each device is full de- 
veloped and explained, and a convenient set of review 
prbolems top off each chapter. A good engineering brck- 
ground is needed before tackling this tome. $18.50 

L. B. 

EDITOR'S NOTE: In our last issue we failed somehow to 
acknowledge with sincere thanks the NAB's kindness in 
making available to the Society the papers that we publish- 
ed in it (and this issue too). The response from our 
readers fully justifies our presentation of these items, and 
we hasten to extend our sincere thanks to the NAB. We 
hope to publish more of the NAB papers from time to time. 

JOHN H. BATTISON 

Consulting Radio Engineers 

Box 1534, Annapolis, Md. 
301 - CO 3-6860 

Broadcast & Communication Engineering 
AM - FM - TV 
Microwaves - Highway Communications 

LAWRENCE BEHR ASSOCIATES, Inc. 
Radio Engineering Consultants 

AM -FM - TV CATV 
LAWRENCE BEHR, PRESIDENT 

2501 East Fourth Street 
Greenville, North Carolina 

919 -PL 8-3966 
NCAB SBE IEEE 

CLASSIFIED AND READERS' ADVERTISING 

Members who want to find a new job are invited to present 
their qualifications in 40 words or less, free of charge, on 
this page. Send notices to the editor. Please note: 
JOURNAL box numbers are not available, you must use 
your own address or a P.O. Box. 

Employers may run their personnel needs at $1 a line 
of approximately eight words. 

Equipment for swap or sale may be run free, up,to 40 
words. 

de 

VIR JAMES 

Consulting Radio Engineers 
Applications and Field Engineers 

345 Colorado Blvd. 
Phone: (Area Code 303) 333-5562 

DENVER, COLORADO 80206 
Member AFCCE 

AMBROSE W. KRAMER, ASSOCIATES 

Broadcast Allocations - Directional Arrays 
Television - FM 

Box 222-B, Route i 
DeFuniak Springs, Florida 

Telephone Twin Oaks 4-8041 
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SUSTAINING MEMBERS 

It. is with the greatest appreciation that the Society of Broadcast Engineers list the following organizations as Sustaining 
Members. It is their Support that has helped make these JOURNAL issues possible. 

The Alford Manufacturing Company* 
299 Atlantic Avenue 
Boston 10, Massachusetts 

Manufacturers of Antenna Systems, transmission lines and 
equipment, etc. 

Burke and James, Inc, 
333 West Lake Street 
Chicago, Illinois 

Suppliers of every conceivable form of photographic equipment 
for TV. 

Electro Voice Incorporated'` 
Buchanan, Michigan 

Noted for top quality broadcast microphones and loudspeakers. 

Andrew Corporation 
Box 807 
Chicago 42, Illinois 

Coaxial transmission line, switches, transmitting antennas 
and masts, etc. 

Auricon Division of Bach-Auricon Corporation* 
6968 Romaine Street 
Hollywood, California 

The home of the "Pro" and "Super Pro" 16 mm S -o -F Cameras 
for TV 

Conrac Division (Giannini Controls Corporation) 
Glendora, California 

Top quality television monitors and video receivers for rebroad- 
cast purposes. 

CBS Laboratories* 
Stamford, Connecticut 

Moseley Associates, Inc. * 

Santa Barbara, California 

Manufacturers & designers of top quality, AM, FM and TV 
remote control system. 

*Also an advertiser. SBE JOURNAL rates 
available on request. 
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There are more 
International Nuclear 

TDA2 
Video! 

Pulse Distribution 
Amplifiers on the job 
in TV stations, 
networks and telephone 
companies than 
comparable units 
from any other leading 
manufacturer of 
broadcasting equipment. 
MORE THAN 2,500 HAVE MILLIONS OF OPERATING HOURS 

The TDA2 is a completely solid state instrument transistorized all the 
way with a regulated, built-in power supply. The circuit was designed to 
meet exacting color standards for the TV industry. These TDA2s will 
accept composite or non -composite video at a bridging type input of 
as little as 0.25 volt and will deliver four individually isolated 75 ohm 
outputs of 1.0 volt, peak to peak. They replace all tube type amplifiers 
without alteration of existing cables. Weighs under four pounds and is 

only 13/4 x.19 x 7 inches overall. 

INTERNATIONAL 

111 
NUCLEAR CORP. 

PRICE: $325.00 EACH, F.O.B., NASHVILLE, TENNESSEE 

For complete information and specifications write: 

INTERNATIONAL NUCLEAR. CORP. 
608 NORRIS AVENUE NASHVILLE, TENNESSEE PHONE 615 254-3366 



THE SOCIETY OF BROADCAST ENGINEERS 
INCORPORATED 

BOX 1841, ANNAPOLIS, MARYLAND 
301-263-6860 

The original Society was conceived by John H. Battison 
a consulting engineer, who in 1962 wrote several editorials in 
the technical press commenting on the lack of a professional 
technical organization for the broadcast engineer. The response 
to these editorials was so great that plans were prepared, and at 
the end of 1963 the first group was formed. 

The Society of Broadcast Engineers, Incorporated was actively 
formed in 1963 as the Institute of Broadcast Engineers. During the 
1964 NAB Convention the Society's first'general meeting was held; and 
by - popular vote and suggestion the name was changed to its present 
form. In 1965 the Society was incorporated in Washington, D.C. as 
a non profit organization. 

The membership is now close to 400 and grows daily. This 
figure includes Canadian as well as US engineers. A number of 
companies intimately connected with broadcasting have become 
sustaining members and actively support the Society. There are 
thirteen regional chapters and the number is also growing. 

The Society's aim may be very briefly stated as providing a 
forum for the exchange of professional discussion of mutual broadcast 
engineering problems, a means of providing professional recognition of 
members, and a grouping together of broadcast engineers generally to 
provide a professional body to assist in the professional education and 
raising of the technical standards of the broadcast engineer. 

Grades of Student, Member, Senior Member, and Fellow are offered. 
The qualifications for member requires at least possessionof a first 
class license, and adequate experience. The full requirements for all 
grades of membership are contained in the'constitution and By-laws" 
which is sent to all members on acceptance. Membership certificates 
and cards are furnished to members, and lapel pins in blue and silver 
bearing the insignia of the Society are available at $2.50 each post paid. 

Elections are held annually immediately prior to the NAB 
Convention for the positionsof President, Executive Vice President, 
Treasurer and Secretary; write in names and votes are invited and 
anyone can run for any office. Members are encouraged to offer their 
services on committees, et cetera. 

Membership dues are $10 annually and include subscription -to 
the JOURNAL of the SBE which is published quarterly. Members are 
invited to contribute material to this publication to help increase 
its value and interest to readers. 

This is an organization that is being built by and for the 
broadcast engineer. It is only by the active participation of 
its members in the Society that it can grow and become the great 
influence that it can be for the prestige and benefit of the 
broadcast engineer. 



SOCIETY OF BROADCAST ENGINEERS 
P.O. Box 1841, Annapolis, Md. 

APPLICATION FQR MEMBERSHIP 

Application is hereby made in the SOCIETY OF BROADCAST ENGINEERS. The following informa- 
tion is supplied to assist the admissions committee in assessing qualifications and grade. 

NAME POSITION 

ADDRESS CITY STATE 

EMPLOYER 

ADDRESS CITY STATE 

Engineering Qualifications 

FCC Licenses 

(check preferred mailing address) 

Degree? University Year 

Years of Responsible Engineering Experience 

Brief Professional History 

Fields of Engineering Activity: Radio Television Transmission Studio Other 

Two references who are familiar with my work: 

Name and address 

Name and address 

Annual dues of $10 are herewith enclosed. (No action can be taken if dues do not accompany this 
application.) I agree to abide by the Constitution and By -Laws of the Society if admitted. 

SIGNED 

DATE 

ADMISSIONS COMMITTEE ACTION: Date Approved for Grade 

Action Deferred for more Information Candidate Notified 

Chairman's Signature Entered in Records 



CONGATULATIONS. SBE 
May your efforts bring continued growth, recognition and success. We are pleased to 
have the opportunity to support SBE as a Sustaining Member with this advertisement. 

74dele Aktoceated, Toe, 

SPECIFICATIONS 
Audio Response 
Distortion 
S/N Ratio 

gwadesecte 
REMOTE CONTROL SYSTEMS 

Model RPL-1 148-174 mc/s 
Professional broadcast design provides unmatched 
performance and long term reliability. 
FEATURES 

Forced Air Cooling 
Auto Peak Limiter & Avg. Leveling Circuit 
Two Channel Operation 
Separate AC Power Supply 
Combined Control Head/DC Supply 
Separate Mike and Line Inputs 
Complete Line of Antennas 

"Studio sound away from home" 
50 - 10,000 cps ±1.5 db 

Less than 1.6% 
5C db below 100% mod. 

Transmitter Output 
Receiver Sensitivity 
Receiver Selectivity 

Continuous 30 watts 
0.5 db for 20 db quieting 

100 db @ adjacent carrier 

STUDIO -TRANSMITTER LINKS 
TELEVISION AURAL STANDARD AM MONAURAL FM 

STEREO FM INTERCITY RELAY SCA MULTIPLEX 
REMOTE PICKUP RELAY 

REMOTE CONTROL SYSTEMS 
RADIO and WIRE for AM FM TV 

For over seven years, Moseley Associates, Inc. has been en- 
gaged in the development and manufacture of STL and remote 
control equipment. During this period, hundreds of systems 
have been installed to serve the broadcaster's varied and in- 
dividual requirements. 

Moseley custom -designed STL and Control systems are built 
around time -proven cataloged equipment such as: 

PCL-2B 950 mc/s STL 
Dual PCL-2B STL 
SCG-5 Solid-state 
Multiplex Generator 
PR -450 Paraflector 
Antennas 

SCG-4 SCA Multiplex Generator 
MFA -1 Multiplex Filter Amplifier 
PBR-21 21 Channel Solid-state 
Remote Control System 
SCD-1 Solid-state Multiplex 
Demodulator 

All Moseley systems operate within the Rules and Regulations 
of the FCC and exceed the basic technical requirements by a 

margin that simplifies proof -of -performance checks. 

manorie 

MODEL PBR-21 
21 CHANNELS ALL SILICON SOLID-STATE CIRCUITS 

42 CONTROL FUNCTIONS PUSH-BUTTON CONTROL 
GOLD-PLATED CIRCUIT CARDS ONE TRANSISTOR TYPE 

Requires only one signal grade line or STL 

The Model PBR-21 operates over wire or radio systems. Con- 
trol and fail-safe frequencies are between 2000 and 3000 cps. 
Telemetry tones are 400 - 750 cps and in certain radio appli- 
cations, the frequencies are between 22 - 36 cps. A complete 
line of accessories including Voltage Sampling Kits, Reversible 
Motor, etc. is available. 

MODEL WRC-10T is an economical, solid-state 10 channel sys- 
tem for less demanding wire control requirements. One DC line 
is required. 

11111111.11111111111 1111111111111fflin 

for complete data and prices. 
for any of these products. Our 
technical staff will be pleased 
to assist you with any special 
requirements. 

MOSELEY ASSOCIATES, INC. 
SANTA BARBARA, CALIFORNIA 

135 NOGAL DRIVE ZIP CODE 93105 PHONE 805 967-0424 - 



Ten Good Reasons Why Leading Audio Engineers 
(Who'll Stop at Nothing to Improve Quality) 
Choose E -V Professional Microphones! 

1. High FIDELITY is your stock in 

trade. And the peak -free 40-20,000 cps 
response of the E -V 655C provides it 
simply and directly, with no complex 
added equipment to burden you. 

2. It's quite easy to maintain complete 
COMPATIBILITY between the sound of 
lavalier microphones and stand units. 
Simply use the tiny E -V 649B with your 
larger E -V microphone. Voice quality 
mixes perfectly. 

3. The reputation for RELIABILITY 
enjoyed by the E -V 666 comes from its 
ability to deliver superb cardioid response 
even after accidental abuse that would 
destroy many a lesser microphone. 

4. The ready AVAILABILITY of E -V 
professional microphones at leading radio 
parts distributors everywhere is an E -V 

pioneered policy begun back when the 
"workhorse of the industry", the E -V 635, 
was introduced. 

5. Outstanding in its FLEXIBILITY is 

the new E -V 654A. This versatile micro- 

phone slips easily into floor or desk stands, 
or can be hand held or used as a lavalier. 

6. Ten E -V professional models give you 
unusual VARIETY. For instance, if you 
require close-up sound pickup, yet 
mustn't hide the performer, the ultra -thin 
E -V 652 solves both problems handsomely. 

7. The CREATIVITY of E -V engineers 
comes from intimate knowledge of field 
problems. It earned them an Academy 
Award for their unique solution to film 
and TV sound problems with the E -V 642 
microphone. 

8. ECONOMY is vital in every studio 
operation, yet quality must be upheld. 
And the E -V 665 is ideal where superb 
cardioid performance is needed, but the 
utmost in mounting flexibility is not re- 
quired. 

9. Even the 7 -foot long E -V 643 ultra - 
directional microphone is protected by 
this unique E -V GUARANTEE: except 
for refinishing, all repairs are free no 

matter what happens to the unit during 
the first two years! 

10. The VITALITY of E -V design 
comes from constant improvement of ex- 
isting models, plus fresh new ideas that 
solve your problems. Newest is the E -V 
668, specifically created for boom micro- 
phone applications. 

Put all ten good reasons to work for you 
in your studio or in the field by choosing 
the E -V Professional microphone that's 
right for your sound pickup requirements. 
Your E -V distributor can offer up to 15 

years of experience in assisting studios to 
better sound. See him today, or write for 
a complete distributor list and free micro- 
phone catalog. 

ELECTROVOICE, INC. 

Dept. 1151BE, Buchanan, Michigan 
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