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JERROLD makes 

12 - 
CHANNEL 

CATY 
system capability 
easy to achieve 
Today's CATV markets require and demand more 
programming, more channels, better picture qual- 
ity, and a greater degree of system reliability than 
ever before-advantages that can only be gained 
through 12 -channel capability. 

The simplest, surest way to 12 -channel capabil- 
ity is through Jerrold experience and equipment. 
With engineering know-how unparalleled in the 
CATV industry, and an unsurpassed record for 
equipment performance and reliability, Jerrold can 

make your expansion of service or your new instal- 
lation rapid, easy, free of worries. 

Acquaint yourself now with all the facts on 

Jerrold 12 -channel system capability. Call your 
Jerrold man today, or write Jerrold Electronics, 
Community Systems Division, Philadelphia 32, Pa. 

JERROLD 
ELECTRONICS 

,r..w;:thiegie 
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Greater Choice From Number 2 
Cables. More cables. The most cables. Above you see Viking's line of low loss, main line cables; Aluminum, 
Copparflex and Strip Braid. Our two newcomers; Solid Seamless Aluminum, and Copparflex, have the lowest 
loss and radiation characteristics. Vikat, a new semi -flexible coax, employs low loss, foam type polyethylene 
dielectric and a solid seamless drawn aluminum sheath, eliminating moisture problems which may result 
from poor welds .This new cable is also offered with a non-contaminating,weather resistant, polyethylene jacket. 
Copparflex, our other new flexible coax, also employs low loss foam type polyethylene dielectric; a longitu- 
dinally applied 5 mil corrugated copper shield, and a non -contaminating weather resistant jacket. Alternately, 
this cable is offered with a steel messenger for aerial installation. As with all our products, 
these cables and equipment will pass the most stringent specifications. 
Why not send now for our new 40 page catalogue and see the widest choice of coaxial 
cables anywhere, or take advantage of Viking's experienced technical staff. Call us collect 
to discuss your specific needs. 

MANUFACTURERS OF 
QUAL I T Y COAX I A L 

CABLES AND TELEVISION 
SYSTEM PRODUCTS. 

Il t i 1H/(v ` 830 MONROE STREET, HOBOKEN N. 1. V CALL US COLLECT 
NEW YORK 212 WHitehall 3-5793 
HOBOKEN 201 OLdsfield 6-2020 
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Editorial 

POLE PROBLEMS 
While most CATV operators have been 
enjoying a happy working relationship 
with local telephone companies for many 
years, there are still some exceptions. 
During a recent visit to a cable system in 
Arkansas, we had occasion to examine 
the controversial "pole attachment agree- 
ment" which was prepared by South- 
western Bell Telephone Co. and presented 
to operators during the past two years in 

their five -state jurisdiction. 
The significant objectionable features of 

the 12 -page SWB document are stipula- 
tions that: (1) double annual rental from 
$1.50 to $3.00 per pole; (2) give SWB 
right to change rental rate upon notice; 
(3) specifically prohibit Pay TV; (4) dictate 
cable specifications - without regard to 
industry's own standards; (5) increase 
surety bond from $5,000 to $20,000, and 
(6) prohibit locally originated Educational 
TV on system. 

The phone company told at least one 
CAN operator that unless he signed the 
new agreement by Jan. 1, they would ask 
him to "remove your attachments from 
our poles." However, we understand that 
cable owners are refusing to sign, holding 
out for an acceptable contract. If the 
telephone company presses the issue they 
will force the CATVs to present local 
governments with the unpleasant choice 
of allowing cable companies to erect their 
own poles or losing their constituents' best 
(or only) source of television. 

Many cable owners already have fran- 
chises which permit separate poles for 
CATV. But Southwestern Bell will not 
create much goodwill by forcing cable 
companies to clutter the landscape with 
additional, unnecessary utility poles. 

Southern Bell, in contrast, has just re- 
leased their new pole rental agreement 
and cable interests have readily accepted 
it as mutually beneficial. We hope that 
Southwestern Bell will take the cue and 
modify their contract for the benefit of 
their customers, as well as the cable 
operators and the phone company itself. 

SMS 
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THE RECOGNIZED LEADER 

IN PACESETTER 

PRODUCTS? 

# 
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mo1ytnuJ1uI 
Truly a pacesetter product ... Ameco's ATA -60 solid-state amplifier. The only all -band transis- 

torized AGC amplifier on the market today with automatic slope -control. Performance proven 
... a pacesetter product ... ATA -60 amplifier. This amplifier should be in your cable system. 
For more information, call the Ameco salesmobile office nearest you today. You'll be glad you did ! 

District Sales 

Offices 
tk.e pa,ceeett,ex of the Cm ixclu.ete 

P.O. Box 11326 

2949 W. Osborn Rd. Phoenix, Arizona 85017 
Phone 252-6041 

Jack Stone 
EXAs 

6111 Harry Hines Blvd. 
AC 214 FL 1-1567 

COLUMBUS, OHIO 
Lee t 
1229 W. 3rd Ave. 
AC 614 291-8971 

ALBANY, NEW YORK 
Joe Choquette 
Box 229 
AC 518 434-9758 

ECATURnt, ALABAMA 
III Brya 

1622 5th Ave. SE 

yACgRISB205 

353-11858 

ARUñft, PENNSYLVANIA 

132 Locust St. 
AC 717 236-1001 

PORTL&ND, OREGON 
Charles Dletdench 
1460 S. E. 58th 
AC 503 232-7051 
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line LEADS AGAIN IN TRANSISTORIZED EQUIPMENT 

AN NOU NCI NG 

ALL SILICON 
ALL TRANSISTOR 

ALL AN . 
DISTRIBUTION SYSTEM 
with stability that lets you forget temperature variations forever 

NEW 
Model SBA 

BRIDGING AMPLIFIER." 
30 DB Max. Gain 
45 DBMV Four Outputs* 
48 DBMV Two Outputs* 
Smooth response, tilt control 
Covers sub -channels 
through Ch. 13 
5 Silicon Transistors 
Built-in lightning protection 
* Eight Channels 

Model LEX 

0 LINE EXTENDER 
featuring 

Wide Bandwidth 
20 DB Gain 
42 DBMV Output 
3 Silicon Transistors 
Built-in Lightning 
protection 
Cable or Line Powered 

All solid state temperature independent high output maintenance free. 

Manufacturers of the INTEL LINE of CATV Equipment. 

west bu,' catv Corp: 
212 South Fulton Ave., Mount Vernon, New York 10550 (914) OWens 9-5225 

I WESTBURY CATV. CO. 
1 212 S Fulton Ave., Mount Vernon, N.Y 10550 
1 

(;,-TI flfr)i( 

I Please send full data and prices 
I on the New Westbury transistorized 
I distribution system components. 

I Name 

I Address 

J 
PRE AMPLIFIERS LINE AMPLIFIERS CHAIN AMPLIFIERS DISTRIBUTION AMPLIFIERS BRIDGING AMPLIFIERS LINE EXTENDERS... SPLITTERS TAPS TRAPS MATCHING NETWORKS Vacuum Tubes Transisto,zed 
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News 

SPECTRUM 
CROSBY, LIEBERMAN MERGE 

Jack R. Crosby, NCTA Secre- 
tary, and Fred Lieberman, Presi- 
dent of Telesystems Service Cor- 
poration, have announced a 
consolidation and expansion 
program being financed largely 
by Chase Manhattan Bank of New 
York City. Texas Capital Cor- 
poration is also reportedly invol- 
ved in financial backing for the 
new company which will operate 
as Telesystems Corporation, with 
headquarters in Glens i d e, Pa., 
present location of TSC. 

Telesystems will operate sys- 
tems in 32 cities. Plans are to build 
additional CATVs and provide 
management services for others. 
CATV UNDER ATTACK 

An attempt to form a nation- 
wide resistance group has been 
gaining momentum among tele- 
vision antenna manufacturers. In 
mid -January the organization, 
known as TAME (Television Ac- 
cessory Manufacturers Institute), 
launched a campaign in Georgia. 
At a meeting held in Atlanta a 
committee was formed to "educate 
the public" with regard to the 
"evils" of CATV. Mr. Morton 
Leslie, Sales Manager for JFD, 
handed out promotion kits which 
carried the title, "How to TAME 
CATV". Leslie is the acting chair- 
man of the anti-CATV group. 

According to Jack Williams, ex- 
ecutive secretary of the Georgia 
Association of Broadcasters, is 
not in accord with TAME-but he 
personally favors the goals of the 
new group. 

The TAME strategy is apparent- 
ly aimed at creating anti-CATV 
sentiment at consumer level as well 
as in Washington. Radio and tele- 
vision sopt announcements are 
being prepared for use in TAME's 
local campaigns, along with a 
TV film strip announced for dis- 

tribution within a few months. Mr. 
Leslie warned that CATV pro- 
ponents may request"equaltime" 
on local s t a ti o n s. When this 
occurs, he advised, TAME forces 
should tone down their campaign 
in that particular locale. 

Mr. Leslie, Samuel Schussel of 
Channel Master, John Winegard 
and Robert Fleming of Winegard 
Antennas, and Morris Finney of 
Finney Co. met with FCC com- 
missioners Kenneth A. Cox and 
Robert E. Lee along with Com- 
mission staff members on January 
20. The TAME representatives 
told the Commissioners that 
CATV delivers a "degraded" 
signal to the viewer and alleged 
that TV cables sometimes pro- 
duce radiation in excess of FCC 
limits. The Commissioners' re- 
action was not learned, except 
that Commissioner Cox indicated 
that he had heard nothing nega- 
tive about CATV prior to the 
meeting with the new anti-CATV 
group spokesmen. 

The compatibility of CATV with 
pat TV is apparently a major 
source of concern on the part of 
the home antenna manufacturers 
and some broadcasters. Since 
TAME was formed last year by 
a group of manufacturers, it has 
been contesting franchise applica- 
tions of CATV operators in 
several communities, reportedly 
with some success. 
TWO-WAY RECOGNIZED IN 
FCC REPORT 

The complexities of the land 
mobile radio field were the sub- 
ject of much of the Federal Com- 
munications Commission's an- 
nual report to Congress for the 
1963 fiscal year which ended last 
June 30. The report states the 
Commission's awareness of the 
fact that, "The use now being 
made of radio for two-way com- 

munication far exceeds its use for 
broadcast entertainment." (For 
more details see "Washington Re- 
port" on page 11, this issue.) 
LOOK, MA. ..NO HEAD -END! 

The entire town of Broken Bow, 
Okla., is being wired for televi- 
sion by Davco Electronics with- 
out benefit of receiving tower, 
microwave, or any kind of an- 
tennas! According to Davo Presi- 
dent, Jim Davidson, the system 
is being fed by eleven miles of 
trunk line from the CATV opera- 
tion at Idabel, Okla. Hickory No. 
4930 cable and Entron LRA-40D 
amplifiers are used in the long 
trunk run. 
ARIZONA OPERATORS MEET 

The unusually large attendance 
at the January 10 and 11 Arizona 
Community Television Associa- 
tion meeting in Phoenix could be 
an indication of growing concern 
over problems facing the CATV 
field. The group has experienced 
increased activity and growth dur- 
ing the past year under the leader- 
ship of Mr. Arlo Woolery, Asso- 
ciation President. 

OAP L 
Mr. Bruce Merrill of A m e c o 

opened the two day meeting with 
a report on National Community 
Television Association affairs, co - 
Television Association affairs, 
covering activities of 1963 and 
the outlook for cable television 
during 1964. One of the high- 
lights of business activities was 
a talk by Dr. Ben Markland, 
director of radio of the Televi- 
sion Bureau at the University of 
Arizona, entitled "Educational 
Television and CATV". Frank 
Thompson of Rochester, Minn., 
a director of the NCTA was lun- 
cheon speaker. Key speaker at 
the Friday night banquet was 
Mr. Stary Gange of Visalia, Cali- 
fornia. More than 65 members 
attended the conference. 
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JERROLD AND MEREDITH 
BUILD CATV 

Two new Florida CATV sys- 
tems will be built under the joint - 
ownership of Jerrold Corporation 
and Meredith Broadcasting. The 
new operations, valued at more 
than one million dollars, will 
make available all -band service 
and FM to "over 18,000 homes" 
according to Mr. Milton J. Shapp, 
Presidnet of Jerrold. With the in- 
stallation of the two new systems, 
Jerrold will have joint -ownership 
and management of seven sys- 
tems. 
CATV TO PURCHASE 
STATION? 

Providing an interesting com- 
parison to the frowing tendency 
of broadcasters to purchase 
CATV interests, the Fortnightly 
Corporation, owner of cable sys- 
tems in Clarksburg and Fair- 
mont, W. Va., is trying to pur- 
chase WBOY-TV, Clarksburg. 
The Broadcast Bureau of the FCC 
argues that a conflict of interest 
would result from the common 
ownership and opposes the sale. 
Submitting that CATVs and sta- 
tions "are not in competition, as 
such" Fortnightly counsel E. 
Stratford Smith has suggested a 
one-year license to give the Com- 
mission an opportunity to scru- 
tinize the CATV-owned station in 
operation before rendering final 
judgement. 
MEXICAN MICROWAVE 
ANNOUNCED BY COLLINS 

An extensive multi -channel mi- 
crowave system spanning more 
than 900 miles of rugged terrain 
will be built in Mexico for Petro- 
leos Mexicanos (PEMEX) by Col- 
lins Radio Co., Dallas, Texas. 
Communication and supervisory 
control for oil and gas pipelines 
will extend from Ciudad Pemex, 
near Guatamala, to Salamanca 
northwest of Mexico City. A mi- 
crowave spur will connect the 
system with the city of Veracruz. 

The $1,500,000 job will be 
completed within a year accord- 
ing to Mr. George Runge, Collins' 
Director of Public Relations. 
Twenty-five repeater stations and 
terminals will be located along 
the pipeline route to provide toll 
quality circuits which will permit 

installation of telemetry and su- 
pervisory control equipment for 
operation of the pipelines. The 
frequency diversity microwave 
system will use transistorized mul- 
tiplex equipment , will be com- 
pletely battery powered, and will 
be equipped with automatic fault 
alarm reporting devices and 
emergency power plants. 
NCTA DAY AT THE FAIR 

Administrators of the NCTA 
have made provisions for a spec- 
ial NCTA "Day " at the New 
York World's Fair on June 20, 
according to Mr. Don Anderson, 
Director of Information for 
NCTA. The 13th Annual Conven- 
tion of the National Community 
Television Association will be held 
June 14-19 in neighboring Phila- 
delphia. The added attraction of 
a day at the fair with other CATV 
operators and their families will 
undoubtedly boost attendance at 
the conference. 

On June 22, Plastoid Corpora- 
tion will stage an "open house" 
and host a luncheon for opera- 
tors and their wives who have 
stayed over for the fair. Mr. Ker- 
win McMahon, Plastoid sales re- 
presentative, advises that free 
transportation from the Times 
Square area to the company plant 
in Hamburg, N. J., will be pro- 
vided. Guests will be treated to 
luncheon and a tour of laboratory 
and manufacturing facilities. Fol- 
lowing an open forum discussion 
with company engineers, charter- 
ed buses will convey visitors back 
to New York City. 

BBG TO REGULATE 
Recommendations for legisla- 

tion will follow a study of CATV 
by Canadian Board of Broadcast 
Governors. According to State 
Secretary Pickersgill and Trans- 
port Minister Mcllraith, the regu- 
lations contemplated will be sim- 
ilar to those controlling broadcast 
stations. 

Specifically, the BBG proposes 
to refuse licenses to cable systems 
planning to receive U. S. TV 
signals and to limit licenses to sys- 
tems which are at least 75 per -cent 
Canadian owned. 

Cable operators, through the 
NCATA, have asked Prime Min- 

ister Lester Pearson to withhold 
any changes until parliament has 
had opportunity to act on the 
matter. 

General Dynamics Adds G -E 
Two-way 

A new industrial communica- 
tions system that includes 119 
transistorized vehicular and por- 
table two-way radios and six 
base stations has been placed in 
operation by General Dynamics' 
Fort Worth plant, according to 
William Johnston of the firm's 
industrial facilities division. The 
system includes 94 G -E transis- 
torized Progress Line mobile 
units and 25 hand -carried G -E 
Voice Commanders. Four Desk - 
Mate base stations are used and 
two table -model stations. 

In addition to in -plant com- 
munication, the mobile system 
includes vehicles operating in the 
Dallas area. The units replace old 
equipment which did not meet 
FCC narrow band requirements. 

CALENDAR 
PIEA-PESA Conference - April 
7-9 in Galveston, Texas. Joint 
annual conference of the Petro- 
leum Industry Electrical Associa- 
tion and the Petroleum Electrical 
Supply Association. 

IEEE International Convention - 

March 23-26 in New York City, 
N. Y. 

PSCC - March 31 -April 1 -Spring 
meeting of the Public Safety Com- 
munications Council, Arlington, 
Virginia. 
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At 1000 lbs. 
pressure* 

the weld held. 
Plastoid Aluminum Sheathed Co -Axial Cable 

Proved StrongerThan Conventional Seamless 

Longer Lengths, Fewer Splices 
Every Inch of Weld Electronically Inspected 

Excellent Concentricity 
Core Absolutely Non -Sliding 

Radiation Eliminated 
Lower Attenuation 

Competitive Prices 

Point for point, superior to seamless! Made the same way high pressure liquid tubing is made. Lengths up to one mile 

mean fewer splices, less chance of moisture penetration. Weld proved stronger than parent metal by ASTM Cone tests. 

Continuous non-destructive electronic inspection of every inch of cable guarantees plasmic) highest sheath and weld integrity. Superior electrical characteristics shown by VSWR 

and Impedance tests. Attenuation at Channel 6, .79 DB-' 100 ft.; Channel 13, 1.26 CORPORATION 
DB/100 ft. Frequency response, excellent. For more data, write to Plastoid today. 42-6, 24TH STREET / LONG ISLAND CITY 1. N. Y. / ST 6-6200 

HYDROSTATICALLY TESTED 

TV & COMMUNICATIONS 7 

www.americanradiohistory.com



FOCUS 
... On Progress 

New Managerof Engineering 
for Gabriel Electronics, a division 
of M a r e m o n t Corporation, is 
Harold E. Proctor. The announ- 
cement came from Robert F. Ste- 
wart, President and General Man- 
ager of Gabriel Electronics. 

Proctor is a graduate of M. I. T. 
where he received his B. S. E. E. 
and did graduate work in advan- 
ced calculus and circuit analysis 
and synthesis. He originated and 
directed capability studies in spec- 
ial microwave techniques as well 
as directing government spon- 
sored programs involving mul- 
tiple transmission lines and vari- 
able frequency beam steering 
techniques. He is a member of 
I. E. E. E. 

On January 30, the tenth an- 
niversary of the firm, Superior 
Cable Corporation reported the 
highest sales and earnings on 
record for any six months period 
in the history of the company. 

For the six months ended De- 
cember 31, 1963, net earnings 
were $568,102 (or 66e per share) 
as compared with earnings of 
$352,421 (41e per share) for 
the same period last year. In 
presenting sales figures, Mr. J. L. 
Robb, President, reported sales of 
$6,355,782 for the six months 
period just ended, as compared 

to sales of $4,718,800 for the 
same period in 1962. The Board 
of Directors recently authorized a 
dividend of $0.10 per share to be 
paid on March 2, 1964 to stock- 
holders of record on February 
14. 

Mr. Robb also announced that 
the Board had approved plans to 
build a new wire and cable plant 
at Brownwood, Texas. The 
60,000 square foot facility, Su- 
perior's fourth operating divi- 
sion, is scheduled for completion 
by mid -Summer. 

Mr. Charles Wigutow of Tele - 
systems Corporation is writing a 
syndicated column, entitled "The 
Cable TV View," for distribution 
to system operators. According 
to Mr. Sam Street, Advertising 
Manager, the column will be sig- 
ned by the system manager in the 
community where the service is 
purchased. 

Object of the newspaper column 
is to make local cable company 
management the main source of 
information on television matters. 
The copy is made up of views 
of timely and meaningful pro- 
grams, comments on the place of 
television in political, social and 
educational matters, and some- 
times straight publicity on the 
value of cable television. 

Tele -Vue of Lampassas, Inc., a 
CATV system completed t e n 
months ago, has been purchased 
by Vumore Company of Okla- 
homa City, in an expansion of 
Texas CATV holdings. Daniels 
& Associates of Denver handled 
the sale. 

Harry Gilbert, Vice President 
and General Manager of Blonder - 
Ton 

Blonder - 
Tongue Laboratories has an- 
nounced the appointment of Wal- 
ter A. Ullrich as Eastern regional 
sales manager. He was formerly 
manager of the Sound Division at 

George D. Barbey Co., Inc. where 
he specialized in master antenna 
and closed circuit systems. Prior 
to that, he was Eastern Pennsyl- 
vania regional sales manager for 
LCA Company. 

Thomas L. Aye, Sales Manager 
for Tape-Athon Corporation, has 
announced the a p p o i n t m en t of 
Davco Electronics Corporation of 
Batesville, Ark., as a stocking 
distributor of automatic music 
systems for CATV. Jim Davidson, 
President of Davco, indicates that 
a large stock of tape players are 
in stock in Batesville, ready for 
immediate delivery on lease, ren- 
tal or purchase. 

New Manager of System De- 
velopment for the Comm unity 
Operations Division of Jerrold 
Electronics Corporation is Abram 
E. Patlove. 

Mr. Patlove's responsibilities 
will cover CATV franchise acqui- 
sitions through the development 
and management of the com- 
munity antenna systems in which 
Jerrold is a co -investor. 
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Editor: 
Having noted the disastrous fire which 

resulted in the demise of Horizons Publi- 
cations Inc., publications, I had fully 
expected that no further magazines would 
be printed. I was more than happy to re- 
ceive the first copy of "TV & Communi- 
cations" and hope that I shall continue 
to receive future copies. 

May I congratulate you on the changed 
format. The slanted approach seems to 
have been considerably toned down and 
I feel that the content of "TV & Communi- 
cations" is much more informative and 
generalized in approach. 

Thanking you for retaining my name 
on your mailing list, I am 

Very truly yours, 
Allen Cordon 
Legal Assistant to 
Commissioner Cox 
Federal Communications 
Commission 

Editor: 
Your new monthly magazine serving the 

community antenna television, closed-cir- 
cuit television, educational television, 
microwave, and two-way radio communi- 
cations industries would be of great in- 
terest to us. 

Would you please let me know how to 
subscribe and the amount of an annual 
subscription? 
Very truly yours, 

Rose J. McAuley 
New York Telephone Co. 

Them is a tear -out subscription coupon on page 
of this issue. Rates am: $5.00 for one year 
(12 issuer), $9.00 for two years, and $13.50 
three years. 
Editor: 

We operate a broad -band CATV system 
supplying eleven television channels and 
49 F. M. stations. Our TV channels are 
2, 4, 5, 7, 9, 11 from New York City, 
Educational 13 from Newark, Wilkes- 
Barre 28 converted to channel 3, Scranton 
16 converted to 8, and Scranton 22 con- 
verted to channel 10. We also convert 
channel 12, Binghamton, to channel 6. 
We use a broad -band amplifier for the 
F. M. Band 88 to 108 mc. All channels 
operate from individual antennas side 
mounted on a 147 ft. tower. 

Mounted atop the tower are two com- 
munications antennas; one operating on 
42.96 mc in the business band which we 
remotely control from three points in the 
operation of our business. The other 
(and this is the problem) is a fire radio 
service base station on 33.8 bmc furnished 
on a gratis basis to the Wayne County 
(Pa.) Firemens Association. This unit is 
remotely controlled from two points; our 
store during business hours, and the 
sheriff's office nights, Sundays and holi- 
days. Everytime this unit is keyed we 
obliterate channels 4 and 10 on to cable 
system. Previously, we experienced this 
same difficulty with 42.96 mc affecting 
channels 2, 6 and 10. But installation of 
a Drake Lo -Pass Filter on 42.96 eliminat- 
ed interference on channel 2. It still affects 
6 and 10, as does 33.86 mc on channels 
4 and 10. 

Does anyone know how to clear up this 
problem? We will appreciate hearing from 
anyone who may wish to offer any sug- 
gestions on techniques or equipment to 
help alleviate this situation. 
Respectfully, 

W. Kalinowski 
Honesdale TV Service 
Honesdale, Pa. 

CHECK ROHN 
FOR YOUR 

TOWER NEEDS FIRST! 

Full line of proved communication towers to fit every need... 
includes heavy duty broadcast, CATV, and microwave. 

Tower design and engineering is tested by thousands of ROHN 
tower installations. 

Complete installation service available to take care of the en- 
tire job-professionally and to save you money. 

Complete line of microwave reflectors and tower lighting 
equipment available. 

Deal with one of the oldest and largest tower manufacturers 
in the U. S.-representatives world-wide. 

Write -Call - Wire for Immediate Service 

ROHN Manufacturing Co. 
P. O. Box 2000, Peoria, Illinois Phone AC 309-637-8416 
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CAT. NO. TYPE 

203469 490 

203569 490-14M 

203669 490-9M 

203769 650 

203869 650-14M 

COPPERFOAM COAXIAL CABLE 

DESCRIPTION 

PRICE PER 1000 FEET 

1M' -9M' 10M' -49M' 50M' & Over 

#12AWG Copper Center Conductor. $ 95.00 $ 90.00 $ 86.25 
Foamed polyethylene dielectric. Corru- 
gated copper shield. Polyethylene jacket. 
O.D. .490". 
Same as Cat. No. 203469 except with 162.00 155.25 148.50 
integrated extra high strength, 7 -wire, 
1/4" messenger. 
Same as Cat. No. 203469 except with 138.00 132.25 129.35 
integrated .109" solid galvanized 
messenger. 

#9AWG Copper Center Conductor. 156.00 149.50 146.25 
Foamed Polyethylene dielectric. Corru- 
gated copper shield. Polyethylene jacket. 
0.D. .650". 
Same as Cat. No. 203769 except with 228.00 218.50 213.75 
integrated extra high strength, 7 -wire, 
1/4" messenger. 

STANDARD REEL LENGTH: Type 490 - 5000 ft. Type 650 - 4000 ft. 20% of order may be from 1000 feet up to 
standard length, but none less than 1000 ft. No Charge; Non -Returnable reels. 

COPPERFOAM COAXIAL CABLE CONNECTORS 

PRICE EACH 

CAT. NO. MFG. NO. DESCRIPTION 1-99 100 -over 

150099 CF-490FM F Male Connector for .490" Copperfoam Cable $4.35 $4.15 

150199 CF-490FF F Female Connector for .490" Copperfoam Cable 4.50 4.30 

150299 CF -490S Splice Connector for .490" Copperfoam Cable 5.90 5.60 

150399 CF-650FM F Male Connector for .650" Copperfoam Cable 6.95 6.60 

150499 CF-650FF F Female Connector for .650" Copperfoam Cable 6.25 5.95 

150599 CF -650S Splice Connector for .650" Copperfoam Cable 6.55 6.25 

SHIPMENTS: Copperfoam Cable is FOB Lewistown, Pennsylvania or factory at West Acton, Mass., with freight prepaid and 
allowed on shipments of 300 lbs. or more within the Continental United States, except Alaska. Shipping point 
is at Telcó s option. Connectors are FOB Lewistown, Pennsylvania. 

CABLE ATTENUATION CHARACTERISTICS 

CAT. NOS. 203769; 203869 
NOMINAL ATTENUATION PER 100 FT. 

CAT. NOS. 203469; 203569; 203669 
NOMINAL ATTENUATION PER 100 FT. 

0.50 db 50 mc 0.60 db @ 50 mc 

0.65 db Ch. 6 0.88 db @ Ch. 6 

0.69 db 100 mc 0.95 db @ 100 mc 

0.80 db 150 mc 1.19 db @ 150 mc 

0.96 db @ 200 mc 1.39 db @ 200 mc 

1.05 db Ch. 13 1.50 db @ Ch. 13 

BOX 472 
LEWISTOWN, PENNA. 

Phone 717-248-3941 
"The place to buy EVERYTHING 

for your CATV SYSTEM" 
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Washington Report 
By Robert E. Tall 

FCC Report Recognizes Two- 
Way-A healthy portion of the 
FCC's annual report to Congress 
for the 1963 fiscal, year, ended 
last June 30, which was released 
by the agency at the end of Janu- 
ary, was devoted to the land mo- 
bile radio field and problems 
associated with that area of the 
Commission's jurisdiction. The 
document recognized at one point, 
at least, that "The use now being 
made of radio for two-way com- 
munication far exceeds its use 
for broadcast communications." 

"Nonbroadcast services-speci- 
ficially land mobile-will receive 
considerable study," the Com- 
mission said, "in an effort to 
relieve part of their critical fre- 
quency needs Vehicular 
radio communications, as a valu- 
able tool of industry, demands 
increased effort to meet its grow- 
ing frequency requirements." 

The annual report notes that 
in the safety and special radio 
services field, "the nearly 4,000, 
000 fixed, portable and mobile 
transmitters attest to the mush- 
rooming radio usage by more 
than 40 categories of stations. 
These transmitters are operated 
by more than 1,100,000 licensees 
for the protection of life and pro- 
perty and a wide variety of uses 
in connection with business, trans- 
portation, personal, research, and 
other activities." 

On the common carrier radio 
field, the Commission pointed out 
that the domestic public land mo- 
bile radio service "continues to 
expand at a rate which indicates 
the widespread need and accep- 
tance of this service by the gen- 
eral public. Metropolitan areas 

began using common carrier 
mobile radio in the early stages 
of its development, and present 
trends show new awareness and 
increasing demands for mobile 
communication in rural areas.. . 

The potential is great for mis- 
cellaneous common carriers inter- 
connected with telephone com- 
panies in a nation whose popu- 
lation is becoming increasingly 
mobile." 

Based on statistics on hand at 
the time the report was written, 
the FCC explained that in the 
common carrier field, "Land mo- 
bile radio telephone service is 
offered in about 450 areas (each 
usually comprising a city or town 
but sometimes covering adjacent 
cities or towns) by 34 of the 73 
telephone carriers reporting to the 
Commission as "fully subject" 
carriers, with revenues for the year 
1962 amounting to $7,500,000, 
an average of over $16,000 per 
area. 

"This service," the report con- 
tinued, "is also offered in 133 
areas by 115 other carriers en- 
gaged in general landline tele- 
phone service and in 460 areas 
by 359 miscellaneous common 
carriers. Their 1962 revenues 
were $600,000 and $4,600,000, 
respectively, or $4500 and $10, 
000, respectively, average area. 
The low average revenues per 
area served of the 115 general 
telephone companies is apparent- 
ly a result of many of them using 
the mobile service largely in their 
own maintenance vehicles and 
possibly not actively pursuing 
outside sales. 

"In many cases, the miscellane- 
ous common carriers and general 
telephone companies are in direct 

competition. The former also com- 
pete among themselves in many 
localities. More than half of the 
miscellaneous common carriers 
reported operating losses for 
1962. Operating losses or profits 
are not available for enough of 
the general telephone company 
licensees to permit a similar state- 
ment regarding them." 

The annual report referred at 
one point to an FCC proposal 
for legislation which is currently 
awaiting clearance by the Bureau 
of the Budget prior to its trans- 
mittal to Congress, which would 
give the FCC direct regulatory 
authority over the interchange of 
facilities arrangements between 
communication common carriers. 

It described the proposal as a 
"new section of the Communica- 
tions Act to give the Commission 
regulatory authority over the 
charges and other terms and 
conditions in arrangements be- 
tween communications carriers 
for the interchange of their com- 
munications facilities or in 
arrangements between common 
carriers regarding the furnishing 
of facilities or services by one 
communications common carrier 
to another." 

Another FCC proposal for legis- 
lation in the same boat-awaiting 
Budget Bureau clearance-was 
described as "a new section to give 
the Commission authority to pre- 
scribe regulations for the manu- 
facture, sale, and interstate ship- 
ment o f devices which interfere 
with radio reception." 

The agency said the proposal is 
designed to "control interference" 
or "insure" electromagnetic com- 
patibility of a particular device 
by requiring "that interference 
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WEATHER ciiithiNiL is your Profit Channel! 

TMW-2 

IUEATHER CNhE1 
* FULLY AUTOMATIC OPERATION - Ideal for head -end installation 

* Floor, ceiling or wall mounting without modification 

* GENERAL ELECTRIC transistorized camera - the industry's finest - 
2:1 interlace - self-contained - ultra stable 

* Broadcasters Attention! Adaptor for TV station use available soon. 

NOW AVAILABLE! 

Pre -Programmed Non -Duplicating 
Switchers 

Write For Details 

Write, wire or call collect for details on how to 
put this proven profit maker to work for you. 

M TE M TION 
2275 Southwest Temple 

Salt Lake City, Utah 84115 

Phone: 487-7646 (801) 

Dept, WC 

INC. 

problems be considered at the 
time that electrical devices are 
designed and before they are 
placed in production." 

A third legislative proposal in 
the same category is "an amend- 
ment to section 303(q) of the 
Communications Act to give the 
Commission jurisdiction to re- 
quire the painting and illumina- 
tion of abandoned radio towers 
and to require dismantlement 
when they constitute a menace to 
air navigation." 

Nonbroadcast View On UHF 
TV Docket-The California Pub- 
lic Safety Radio Association, in 
comments on outstanding FCC 
rule proposals which would revise 
the UHF television assignment 
plan to "foster" the "expanded" 
use of UHF TV assignments, sub- 
mitted the nonbroadcast com- 
munication field's first expres- 
sions to the Commission on the 
proposals, as it declared that it 
"is difficult to understand" why 
the agency is trying to persuade 
reluctant broadcast interests to 
make use of the UHF spectrum 
space." 

Emergency services," CPRA 
President Robert E. Brooking 
said, "have demonstrated a cur- 
rent need for additional spec- 
trum," but have "been denied 
the opportunity" to make use of 
the "unused spectrum." 

CPRA suggested that the Com- 
mission "review the total require- 
ments for spectrum space for tele- 
vision broadcasting with the 
thought in mind that an all -UHF 
allocation of a maximum of 50 
channels should provide for any 
future requirements both for com- 
mercial and educational tele- 
vision." 

At the request of educational 
television interests, meanwhile, the 
FCC has granted a further exten- 
sion-from Feb. 3 to April 3 -in 
the comment deadline on the pro- 
posals. The extension was asked 
by the National Association of 
Educational Broadcasters and the 
Midwest Program on Airborne 
Television Instruction, Inc. 

ITT Reports Exten ve RC 
Plans - ITT Mobile Telephone, 
Inc., San Fernando, Calif., sub - 

Continued on page 29 
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Compromise Legislation? 

CATV STATUS REPORT 
By Robert E. Tall 

TV&C Washington Bureau 

The FCC-NCTA meetings --the first held in six 
months --were attended by FCC Commissioners 
Robert T. Bartley, Kenneth A. Cox and Frederick 
W. Ford, with Chairman E. William Henry also 
putting in an appearance; FCC Deputy General 
Counsel Henry Geller; FCC Broadcast Facilities Di- 
vision Chief Martin Levy; NCTA Chairman Fred 
Stevenson and Vice Chairman Archer Taylor; 
NCTA General Counsel Robert D. L'Heureux and 
Special Counsel E. Stratford Smith; NCTA com- 
mittee chairman Al J. Malin; and committee mem- 
bers Martin Malarkey, Bruce Merrill and Gene 
Schneider. 

Before complete accord is reached, the discus- 
sions may get into areas not yet touched, involving 
questions on joint ownership of CATV and TV 
station facilities, among other things. Broadcast 
station ownership of antenna systems has, of course, 
been picking up significantly in recent months. 

The Television Board of the National Association 
of Broadcasters, meanwhile, came of a lateJanuary 
meeting in Sarasota, Fla., with a new definition of 
pay television which lumps CATV systems which 
originate programs, along with relayed programs, 
into the general category, which the Board opposes. 
The new definition is that pay TV includes "any 
wireless, wire or cable facility transmitting or distri- 
buting programs into the home on a fee basis which 
are not in the first instance broadcast for reception 
by all members of the public without charge." 

The new NAB TV Board policy also opposes 
CATVs carryingbackground music services or other 
types of non -TV programs, a practice in which an 
estimated one-fourth of present antenna systems en- 
gage. NAB reported that the Board"alsovoted sup- 
port of the FCC's proposed rules to control 
microwave fed community antenna television sys- 
tems, and it authorized the committee to prepare 
legislation which would confer on the FCC juris- 
diction to similarly regulate non -microwave CATV 
systems and to report on such proposed legislation 
at the June board meeting or before if deemed 
necessary." 

Genuine progress appears to have been made at 
late January and early February meetings by rep- 
resentatives of the National Community Television 
Association and the Federal Communications Com- 
mission toward compromise draft legislative pro- 
posals which would formally give the FCC direct 
authority to regulate community antenna television, 

and, at the same time, free the CATV industry from 
some of the more objectionable burdens with which 
the Commission has been saddling the industry 
lately. 

There were published reports during the FCC- 
NCTA sessions that the negotiators were gunning 
for arriving at an agreement which might side- 
step legislation this session of Congress, but res- 
ponsible association sources have labeled these 
rumors as "so much stuff." No matter how well 
the CATV industry may do in informal talks with 
FCC Commissioners or staff members, it will, of 
course, always be wary of a government agency 
which is prediminantly broadcast -minded having 
the power to harrass the antenna operators without 
some pretty firm guidelines from Congress, where 
CATV stands to get a more even shake under the 
present political set-up on the Hill. 

The upcoming "compromise" draft legislation, it 
is understood, means just that --a true compromise. 
NCTA is giving on some points, and the FCC is 
giving on some points. 

One of the big points under discussion, of course, 
is the "non -duplication" clauses of presently out- 
standing FCC rulemaking proposals, which the 
FCC has already rammed into being for CATV op- 
erators who need microwave relay facilities, licensed 
by the FCC in either the business or common carrier 
radio services. 

The predicted outcome, at this stage of the game, 
is that there will continue to be prohibition against 
duplication of a TV station's programs where the 
station objects to the antenna system carrying the 
programs. This point has been pretty well settled. 
The negotiating point involves the length of time 
the CATV would be barred from carrying the pro- 
grams after they are broadcast by a station in its 
area. 

The Commission started out with a 30 -day "be- 
fore and after" provision, sliced this to 15 days 
before and after --currently applicable for radio 
relay -fed CATV systems and proposed in the out- 
standing rule proceedings; and appears on the verge 
of buying NCTA's insistence that the prohibition 
be applied only as a "simultaneous" non -duplica- 
tion provision. 

Other questions center around how many TV 
stations in an area a CATV system should be 
required to "protect," and how big a geographical 
area the antenna system should be required to 
protect. 
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Helpful Tech Tips 

HOW TO USE AN RF SWITCHER 

The professional CATV operator 
will find a good RF Switcher to 
be an invaluable tool. He can 
use it for quick and accurate 
comparisons between input and 
output voltages of any circuit 
under test. A switcher can also 
be used to measure amplifier 
gain, VSWR or attenuation. An 

SWEEP 

SCOPE 

DETECTOR 

FIGURE 1. 

o SCOPE 

SWEEP 

DETECTOR DELAY 
LINE 

By Lon Cantor 
Blonder -Tongue Labs 

RF Switcher is actually an elec- 
tronically actuated high speed 
switch that permits two signal 
tracings to be displayed simul- 
taneously on an oscilloscope. 
Either t r acing may be viewed 
separately, or both may be seen 
superimposed. Learn to use a 
switcher properly and it will save 

ATT #1 (Set to ZERO DB) 

SW1 

O 

O 

O 

A2 

SW2 

B2 

TEST 

CIRCUIT 

ATT #2 

COMPARISON 
STANDARD 

-o 
SW1 

Q B1 

A20 

O 
SW2 

B20 

FIGURE 2. 

MATCHED 
DELAY 
LINES 

I--- OPEN 

RELATIVE 
DIFFERENCE 

STANDARD 

UNIT UNDER TEST 

DEVICE 
UNDER TEST 

you time and money. This article 
will give you detailed instructions 
for some of the most common 
RF Switcher applications. 

Measuring VSWR 
Equipment Needed: 
(1) RF Switcher (B -T Model 

4102 or equivalent) 
(2) Matched delay lines (B -T 

Model 4107 or equivalent) 
(2) Variable attenuators(B-T 

Model SA -7 or equivalent) 
(1) 75 ohm detector (B -T model 

4104 or equivalent) 
(1) Oscilloscope, AC with good 

low frequency response or 
DC 

(1) Sweep Source 

Procedure 
1. Set up as shown in Figure 1. 
2. Set RF Switcher function 

switch to "Auto". 
3. Adjust ATT #2 until the 

height of the reflected voltage 
equals the reflected voltage 
from the circuit under test. 

4. The amount of attenuation 
inserted now indicates the re- 
lationship between the main 
voltage wave (incident 
wave), El and the reflected 
wave, Er. This figure is 
doubled (since the reflected 
wave makes two trips 
through the attenuator). See 
Table A or compute the 
value from the following 
formula: VSWR=Ei+Er 

Ei- Er 
5. Example: If 6db insertion is 

required in the attenuator, 
the return loss is 12db (2x 
insertion req'd). 

Er = 12db below E' (12db 
is a ratio of 4:1) 
Er = 1/4 E' 
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ATT #1 

SWEEP ti SW1 SW20-1.% 

TERMINATE 
DETECTOR 
(75 ohms) 

ATT. #2 SET TO ZERO DB 

DETECTOR 

UNIT UNDER TEST 

FIGURE 3. 

E'+Er=1+ .25 
E' - Er 1 - .25 
1.25 = 1.67 (VSWR) 
.75 

6. ATT #1 is provided to com- 
pensate for the residual in- 
sertion loss of ATT #2; the 
two units should therefore be 
of the same type. 

Comparing VSWR Against 
A Standard 

This method is particularly use- 
ful for production measurements 
where it is desired to compare a 

SCOPE 

unit against an acceptable stand- 
ard. 

Equipment List: 
(1) RF Switcher 
(1) Delay Line 
(1) 75 ohm detector 
(1) AC oscilloscope with good 

low frequency response, or 
a DC type. 

(1) Sweep source 
(1) Comparison standard, (A 

unit similar to the one being 
tested) 

Procedure 
1. Set up equipment as shown 

in Figure 2. 

SWEEP 

TEST CIRCUIT 
ot"."-` 

2. Set RF s w i t c h e r function RESPONSE 
R 

1 switch to "Auto". 
ADJUST ATT. 
#1 UNTIL 
THESE TWO 
DISPLAYS 
COINCIDE AT 
POINT OF 

/ 

3. A relative comp a r is o n be- 
tween VSWR of the accep- 
table standard and VSWR 
of production unit can now 
be made. 

INTEREST 
FIGURE 4. 

SWEEP 

ATT. #1 3 DB Pad (See Note) 

SET TO ZERO DB 

A2 

"-C) SW SW20-^ 

ATT. #2 

TERMINATE 
DETECTOR 
(75 ohms) 

B2 

3 DB PAD 

T -H 
AMPLIFIER UNDER TEST 

DETECTOR 

FIGURE 5. 

SCOPE 

Measuring Attenuation 
Equipment List: 
(1) RF Switcher 
(1) 75 ohm detector 
(2) Variable attenuators 
(1) One 75 ohm termination (to 

terminate detector if neces- 
sary) 

(1) Oscilloscope with good low 
frequency response, or pre- 
ferably a DC type. 

(1) Sweep source. 

TABLE A - VSWR 

ATTENUATOR 
READING VSWR 

REFLECTION 
COEFFICIENT 

PERCENTAGE 
REFLECTION 

RETURN 
LOSS 

MATCH 
RATIO 

1 db 8.8 .80 80% 2 db 1.25:1 

2 db 4.3 .63 63% 4 db 1.6:1 

3 db 3.1 .50 50% 6 db 2:1 

4 db 2.3 .40 40% 8 db 2.5:1 

5 db 1.9 .32 32% 10 db 3:1 

6 db 1.7 .25 25% 12 db 4:1 

7 db 1.5 .20 20% 14 db 5:1 

8 db 1.4 .16 16% 16 db 6:1 

9 db 1.3 .13 13% 18 db 8:1 

10 db 1.22 .10 10% 20 db 10:1 

11 db 1.17 .08 8% 22 db 13:1 

12 db 1.14 .06 6% 24 db 16:1 

13 db 1.11 .05 5% 26 db 20:1 

14 db 1.08 .04 4% 28 db 25:1 

15 db 1.07 .032 3.2% 30 db 32:1 

16 db 1.05 .025 2.5% 32 db 40:1 

17 db 1.04 .02 2.0% 34 db 50:1 

18 db 1.032 .016 1.6% 36 db 63:1 

19 db 1.027 .013 1.3% 38 db 80:1 

20 db 1.020 .01 1.0% 40 db 100:1 

23 db 1.010 .005 .5% 46 db 200:1 

25 db 1.006 .003 .3% 50 db 300:1 

27 d6 1.003 .002 .2% 54 db 5001 

30 db 1.002 .001 .1% 60 db 10001 

Reflection Cwffic»n -K -VSWR+1 
MATCH RATIO 

VSWR = i+K 
1-K 

Rhum Lou = 20 log 

Procedure 
1. Set up equipment as shown 

in Figure 3. 
2. Adjust ATT #1 until the de- 

tected displays coincide at 
point of interest. (See Fig. 
4) 

3. Characteristic attenuation is 
equal to inserted amount as 
indicated on ATT. #1 

Measuring Gain 
Equipment List: 
(1) RF Switcher 
(1) 75 ohm detector 
(1) 75 ohm termination Model 

(to terminate detector if 
necessary) 

(2) Variable attenuators 
(2) 3 db pads (used only if 

amplifier oscillates during 
open contact period.) 

(1) AC oscilloscope with good 
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CORK -O -FOAM 
COAXIAL CABLE 
LOW ATTENUATION EXCELLENT FREDUE VCY RESPONSE 

NO RADIATION LEAKAGE MINIMUM COST 

A,railable in 5,000 foot engths. Corr O-=oam construction consists of a 
coppe- center conductcr and foamed colyethylene cielectric, cuter con- 
du2,tor may be either a copper or aluminum corrugated tape. A resilient. 
semi -f exi D e Habirlene jacket fully elirr nates moi.stu -e seepage prevent - 

deterioration and -raintaining low attenuation 
He -c s what C. M. Kirkeeng, General Manager, Cable -Vis on, Inc., 

seid after completion cf a 4200 subscriber networ< utilizing 6E miles 
of Corr -O -Foam: "Corr -O -Foam cable was very easy to hand e cn the 
ground anc in the air: extremely adaptable in connecting arrp ifiers. Mul- 
titap boxes. line splices and Chromaraps. Much of tl-e construction was 
mede thrDugh heavy tree laden areas, but the usual proble-ns were 
minimal." 
Co-r-C-Fcam, available Nith a full line c= matching cc nnectors, is setting 
new sta adards of ecoro-ny, ease of installation and re liable performance. 
Our new catalog provides full details or why Corr-D-=oam is first choice 
for CATV Write for your copy today. 

PHELPS DODGE ELECT 2Or IC PRODJCTS 
NORTH 4AV:N. CONNECTICUT 

Von. Oute Diameter 
(In.) 

Att nuation Max. 
( b/100 ft.) Ship. Wt. 

(Iba/ 
100 1000 ft.) 

type Cotdictor Jacketed Chan. 6 Mc Chan. e.. 

:;,' 38-75 C.071 0.435 1.03 1.15 1.39 55 

" : 12-73 C.038 0.570 0.77 0.85 129 118 

Cerr-O-Poem, '-." diameter, 75 ohme. J ,rr-O-roam, ;j" diameter, 75 otr-u 

ail able for CATV 

STIROFLEX& 

The 3rig-na foemed polyethylene Reliable, high -tower, uniform, 
insulatic a cable . . . a Phelps low -loss cab e Lnsurpassed in 

Dodge Electronics development, meeting critical standards. 
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SWEEP INTO 
AMPLIFIER AMPLIFIER BAND PASS 

FIGURE 6 

low frequency response or a 
DC type. 

(1) Sweep source. 
Procedure 

1. Set up equipment as shown 
in Figure 5, using two sim- 
ilar attenuators. Set ATT #1 
to zero db. (This is to com- 
pensate for any residual in- 
sertion loss in ATT #2.) 

2. Adjust ATT #2 until the two 
displays coincide at point of 
interest. (See Figure 6.) 

3. Gain of amplifier is equal 
to the insertion loss of ATT 
#2. 

Note: When measuring some 
amplifiers it has been found 
that during the open contact 
period between A2 and B2, 
an unterminated output may 
cause oscillation. Two small - 

SWEEP 

STANDARD 
AMPLIFIER 

value pads should be used 
as shown, if this oscillation 
occurs. 

Comparison Of Bandpass 
Response 

Equipment List 

(1) RF Switcher 
(1) 75 ohm detector 
(1) 75 ohm termination (To ter- 

minate unused output of de- 
tector.) 

(2) 3db pads (used only if am- 
plifiers oscillate during open 
contact period.) 

(1) Amplifier with standard re- 
sponse characteristics. 

(1) AC oscilloscope with good 
low frequency response or a 
DC type. 

(1) Sweep source. 

Procedure 

1. Set up equipment as shown 
in Figure 7. 

2. View each display separately 
to identify response charac- 
teristics of the amplifiers. 

3. Set function switch to "Auto" 
for simulteneous compari- 
son of outputs. (See Figure 
8.) 

3 DB Pac 

TERMINATE 
DETECTOR (75 ohms) 

_.-oSWf Sw20-"----- 

BI B20 

1:1 
POS. 

(AMPLIFIER 
STANDARD) 

DETECTOR 

AMPLIFIER 

UNDER TEST 3 DB Pad 

POS. 

(AMPLIFIER 
UNDER TEST) 

FIGURE 8 

o 
SCOPE 

FIGURE 7 

"AUTO" 
POS. 

(SIMULTANEOUS 
DISPLAY OF BOTH) 

GP Offers Four 

Advance Design 

B90ADB,ND' 
BASE 

STATION 

ANTENNAS 

Bandwidth: 
14 Mc 

VSWR: 
1.5:1 Maximum 

Power Input: 
500 Watts 

Lightning Protection: 
Direct ground through 
a 23/4" dia. 6061-T6 
Aluminum Support Pipe 

Length: 
22'6"-148-162 Mc 
20'6"-160-174 Mc 

Weight: 
40 lbs. -148.162 Mc 
37 lbs. -160.174 Mc 

Cat. No. 340-509 
148-162 Mc, 6 db* 

Cat. No. 341-509 
160-174 Mc, 6 di)* 

Cat. No. 342-509 
148-162 Mc, 9 db" 

Cat. No. 343-509 
160-174 Mc, 9 db" 

Price $190.00 

Each antenna is fully as- 
sembled in the factory, 
tested and shipped ready 
for installation. 
All antennas are fed with 
an internal binary match- 
ing harness and may be 
adjusted for either om- 
nidirectional or offset 
pattern. 
*Omnidirectional Pattern 

**Offset Pattern 

Div of PHELPS DODGE 

ELECTRONIC PRODUCTS 

Corporation 

MARLBORO, NEW JERSEY - Tel. 462 1880 (Code 201) 
LOS ANGELES 65. CALIF. - Tel. 245 1143 (Code 213) 

TV & COMMUNICATIONS 17 

www.americanradiohistory.com



A VISIT TO 
COLLINS 

Located just outside the handsome and booming 
city of Dallas is a company that seems right at home 
in this fast-moving part of the big state of Texas. 
The brightly styled office and production buildings 
of the Collins Radio Company are situated amid 
pastoral expanses which include, quite naturally, 
some conspicuous antenna structures. A guided tour 
was arranged for us by George Runge, Collins' 
Public Relations Director, and we soon discovered 
that the inside of the Collins facilities are as im- 
pressive as we had expected. 

After visiting several production areas, including 
the extensive microwave assembly stages, we talked 
with George about Collins' growth and the enviable 
status which the company enjoys in several sophis- 
ticated communications fields. 

For example, line -of -sight microwave systems built 
by Collins Radio Company are in use throughout 
the world, bringing modern communication services 

Part of the Collins Radio Company complex in Dallas taken from atop 
a large antenna. In background in city of Richardson. The two buildings 
and land are only one-fourth of the 240 -acres the company owns in 
the Dallas area. 

to people in countries such as Thailand, Republic 
of China, Turkey, Iran, Pakistan and Syria. 

United States governmental agencies and numer- 
ous private enterprises use microwave and more and 

The manufacturing building of Collins Radio Company is its Dallas loca- 
tion. This is where microwave equipment is produced. 

more educational and CATV systems are employing 
the company's equipment. 

As early as 1951, Collins regarded microwave as 
a new field of expansion. By 1953 the firm was 
manufacturing the new product, an extension of its 
capabilities in the fields of amateur radio, broad- 
cast equipment, aviation communication/naviga- 
tion, and specialized military systems. 

The company got its start in the early thirties 
when Arthur A. Collins built the first commercially 
available amateur radios. While amateur equip- 
ment today represents a very small volume of total 
business, the Company's ham gear is still acknow- 
ledged as the industry's finest. 

Adm. Richard E. Byrd's second Antarctic expedi- 
tion in 1933 used Collins designed radio gear to 
keep the 115 -man party in contact with the rest of 
the world. The success of the "black boxes" cata- 
pulted the company to fame. From a company of 
just eight employes housed in a basement in Cedar 
Rapids, Iowa, it has advanced significantly to be- 
come a corporation of 16,000 employes with major 
offices in Dallas; Cedar Rapids; Newport Beach, 
Calif.; New York; Washington, D.C.; and Toronto, 
Canada. 

Scope of operations soon broadened to include 
aviation communication equipment and broadcast. 
These are still major product areas. 

During World War II the company's plants opera- 
ted around the clock developing and producing radio 
equipment which was used by the United States and 
its Allies in all theatres of operation. Transmitters 
aboard the USS Missouri in Tokyo broadcast to 
all peoples the V -J Day surrender ceremonies. 

Two emerging fields of activity are digital com- 

18 FEBRUARY, 1964 

www.americanradiohistory.com



The microwave manufacturing area at the Dallas facility. 

puters and space communication. The latter is per- 
haps the most glamorous endeavor today. Back 
in 1947 the company did research associated with 
the upper reaches of the atmosphere and beyond. 
In 1952 the first lunar communication relay be- 
tween Cedar Rapids and Sterling, Va. was esta- 
blished. Since then the company's role in space 
communication has expanded rapidly. 

All space flights made by American astronauts 
have used communication equipment developed by 
Collins. Before that the company developed the 
communication system for the X-15 rocket plane. 
Radios for upcoming Project Gemini and Project 
Apollo spacecraft also will bear the label of the 
30 -year -old communication company. 
Mr. Collins himself best explains this young giant 

A microwave .system receiving final check-out in the factory in Dallas. 

President Arthur A. Collins with radio equipment like that used in space 
flights by the Mercury astronauts. 

as "an energetic organization strong in tech- 
nical initiative." 

The company has grown in orderly fashion, 
placing emphasis on development and manufacture 
of high quality equipment. An example of this is 
the 10 -year growth of the microwave product line 
to a well -established position in the field of high - 
density, reliable, microwave (line -of -sight) relay 
communication. Some of the first commercially 
available microwave equipment was produced by 
Collins and now the firm is one of the largest in- 
dependent producers of microwave. 

This position has been maintainted by a contin- 
uous research and development program in all 
phases of microwave communication service, includ- 
ing the TV-STL band, the common -carrier band, and 
the operational -fixed band (educational television, 
rail, pipeline, etc.). 

The thoroughness which accompanies Collins en- 
deavors is founded on the company -wide philoso- 
phy: "Design and build equipment based on need, 
technical ingenuity, unique function and quality of 
craftsmanship, rather than solely on the grounds of 
price and sales effort." Collins produces 6kmc and 
12 kmc equipment, with power from 50 mw to 5 
watts. A well staffed field engineering force is avail- 
able for consultation on CATV, ETV and various 
other microwave applications. 

As we have opportunity, TV&C will present first-hand 
reports on leading manufacturers serving the audio - 
video communications industries. This brief look at the 
Collins Radio Co. is the first of many articles in which 
we will endeavor to acquaint you better with the de- 
signers and manufacturers of equipment used in your 
business. 
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NEW!!! 7«erocied neet f/f 
LO -TEMP* JACKETED 

59U Coaxial Cables 

V Ideal for SUB -ZERO temperature installations 
(No problem applying connectors during winter season.) 

V Withstands extreme summer temperatures without jacket stretching 

V "Long Life" jacketing 

J Reduces labor cost 

J Maximum shield coverage (Minimum radiation) 

J Available with solid or low loss foam dielectric 

J Available with or without integrated support messenger 

J Standard 22 guage solid copperweld conductor 

J Complete bonding between dielectric and 

conductor prevents sliding 

V Uses standard RG59/U connectors 

d All cable swept across entire band 

V Manufactured under rigid quality controls 

LO -TEMP JACKETING - 
Withstands cold bend test after 20 hours at -40°C. 

TYPE 

PP 15259PVC 

PP 423 

PP 16387 

PP 16334 

DESCRIPTION 

-Foam dielectric, single shielded, single jacketed. 

-Solid dielectric, single shielded, single jacketed. 
-Messengered-Foam dielectric, single shielded, single jacketed. 
-Messengered-Solid dielectric, single shielded, single jacketed. 

For Immediate Delivery and Special Pricing 
- Wire or Write. 

PL8STOID 
i CORPORATION 

42-61 24TH STREET / LONG ISLAND CITY 1, N. Y. / ST 6-6200 
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SCHOOLS AND THE 
TV SPECTRUM 

Cable and Microwave Distribution Viewed as Answer to Growth and Flexibility Needs 

By Robert J. Nissen and Grace E. Knecht 

The American commitment to universal education 
requires that instructional television be made avail- 
able to the broad base of the nation's educational 
system. If television is t o be of significance to 
American education, it will have to be used as a 
workhorse on a scale as yet foreseen by only a few 
leaders in education. This potentially massive use 
of ITV poses a serious problem. 

There is simply not enough television broadcast 
spectrum space available to accommodate the future 
demands of commercial television, noncommercial 
community television, and instructional television. 
Something will have to give. And for reasons dis- 
cussed in the following pages we believe that, sooner 
or later, ITV will no longer be able to use the 
broadcast spectrum as its prime means of distri- 
bution. 

It's a safe bet that some will sense an element 
of heresy in this belief. For there are many in the 
field currently devoting much time and energy to 
acquiring additional television channel space for 
ITV broadcasting. Without question, there arebene- 
fits to be gained from an expansion of ITV on the 
broadcast spectrum. But, for the most part, these 
are short-term benefits. On a long-term basis, an 
expansion of ITV on the broadcast spectrum will 
inevitably create disadvantages-and indeed 
dangers-to the cause of instructional television. 
The purpose of this article is b delineate the conflict 
between a limited broadcast spectrum and an ex- 
panding ITV broadcast service. 
Education and ITV 

That the United States is in an educational crisis 
is attested to by most knowledgeable citizens. There 
is no need to play the education numbers game 
here-that detailed enumeration of estimated enroll- 
ment increases, present and projected teacher 
shortages, and numbers of classrooms needed. It 
takes but cursory reference to educational journal 
or popular magazine to convince one that the 
nation has an education problem requiring massive 
frontal attacks and a casting aside of horse -and - 
buggy concepts. 

With some obvious over -simplification, it is plain 
that one problem is paramount: There are simply 
more students to be educated than can be properly 
taught by the present number of teachers or accom- 
modated in the present physical facilities. And the 
situation is growing worse, not better. While salary 

upgrading would undoubtedly retain the services 
of many of those now leaving the educational 
field, there is no stockpile of competent teaching 
talent large enough to meet the demand. And it 
can't be developed overnight. To get out of the 
quicksand, instructional television is one of the 
essential tools that must be fully used. 

How effective is television as an instructional 
tool? No other element of formal instruction has 
been so intensively researched in so short a time 
as instructional television. 

The result of this massive research almost in- 
variably shows that quality instruction can be 
extended by television to a larger number of 
students with no loss of instructional effectiveness. 
The cliche "no significant difference" stands out in 
most of the reports. Further, it has been repeatedly 
shown that the medium of television can provide 
additional dimensions to education that even the 
finest teacher cannot offer on his own. 

It is not our intent here to prove the advantages 
of instructional television. If the reader is not 
already convinced of this, the rest of the article is 
moot and irrelevant. It is our belief that, at a 
minimum, instructional television can be of tre- 
mendous value in relieving both the quantitative 
and qualitative shortage of teachers. 

Most ETV stations now on the air are 
shouldering the double broadcasting load of both 
an ITV service and a general public broadcast 
schedule. With the increased acceptance of instruc- 
tional television, educators are demanding more 
and better programs. At the same time, it is becom- 
ing increasingly apparent that the present ETV 
broadcast service for the general public but touches 
the surface of the ground to be worked. 

At many ETV stations, personnel, production 
facilities, and broadcast time are strained to fulfill 
the dual role of public broadcasting and ITV 
broadcasting. The fundamental problem is not 
solved by expanding the staff and facilities: The 
number of broadcast hours in the day, and the 
number of available channels remain limited. In 
an attempt to alleviate the problem, several ETV 
stations have acquired a second channel for in- 
structional television. But, while this allows an 
immediate considerable expansion in television ser- 
vice, it is, at best, a stopgap measure. It is pure 

TV & COMMUNICATIONS 21 

www.americanradiohistory.com



fantasy to believe that one, two, or three broadcast 
channels can satisfy the future demands of a metro- 
politan school system. 

The formidable task which lies ahead of expand- 
ing the quality and significance of noncommercial 
public broadcasting will, in itself, tax ETV per- 
sonnel and resources to the utmost. The logical 
and full development of both ITV and ETV cannot 
be achieved if they are forced to compete with each 
other for personnel, production facilities, and an 
inadequate number of available broadcast hours. 

Once ITV is accepted as an essential element of 
modern education, all the broadcast channels in 
the spectrum will be woefully inadequate to fulfill 
the demand. The FCC itself has stated: "The total 
number of channels allocated for television broad- 
casting is inadequate to provide channels for broad- 
casting, both educational and commercial, and still 
leave multiple channels for classrooms instruction 
and other special uses." 
The Spectrum Space Problem 

The electromagnetic spectrum is a limited natural 
resource. This incontrovertible fact is at the heart 
of the problem of the expansion of broadcast in- 
structional television in the United States. Only a 
certain portion of the limited spectrum can be 
used for television broadcasting. And television 
broadcasting-being the spectrum space -hog that 
it is -severely limits the number of channels 
which can be accommodated. 

How the television broadcast portion of the spec- 
trum is used, however, is a metter which can be 
controlled by social and political actions. This 
is the problem of "allocations"-who gets what 
portion of the limited spectrum. The FCC is charged 
with the responsibility of riding herd on the spec- 
trum. The Commission's actions are governed by 
the Communications Act which repeatedly empha- 
sizes that the use of the spectrum shall be in the 
"public interest, convenience, and necessity." The 
FCC must constantly consider what effect a parti- 
cular use of the spectrum will have on the entire 
public. 

The specific questions involved here are: How 
can ITV be most effectively and efficiently dis- 
tributed? And, in the face of increased competition 
for the use of the broadcast spectrum, is the "public 
interest, convenience, and necessity" properly 
served by allowing a large portion of the spectrum 
to be used for the internal communications pur- 
poses of a school system? 

If instructional television were to be used no more 
extensively than at present, there would be no 
question that the broadcast spectrum could ade- 
quately serve ITV, and do so in the "public 
interest." However, a critical examination of the 
expansion of instructional television in our schools 
in the last few years indicates the inadequacies of 
the airways to accommodate the future demand. 

The voluminous NAEB study on the nation's 
needs for educational television shows a total 
minimum need of 1197 broadcast channels (in- 

cluding those stations now in operation). 
But, does the survey reflect a reasonably accurate 

estimate of the number of channel allocations needed 
for education? It might be argued that a person 
answering this kind of survey has a propensity 
to ask for more than might be needed, since there 
is little to lose by doing so. Although this may 
have been the case in certain instances, at least 
two factors lead one to believe that it did not 
greatly influence the over-all validity of the survey. 
First, instructional television is a relatively new 
tool which many conservative educators do not 
as yet consider a necessity. Since the results of 
research into the effectiveness of television have 
not drifted down to many in the educational field, 
it is understandable that this lack of knowledge 
could lead to an underestimate of future require- 
ments for channel space. Second, most educators 
are accustomed to estimating future needs in terms 
of local political imperatives and the hard facts 
of an actual budget. This would cause the estimate 
to be made in terms of present practicality rather 
than future possibility. 

Therefore, we believe, when the results of this 
survey are properly weighted, 1197 allocations is, 
if anything, a conservative requirement. In other 
words, when instructional television becomes a 
nationally accepted educational tool, far more than 
this number of channels would be needed. 

Clearly, the prime purpose of the NAEB study 
was to make sure that the FCC and others 
interested in the spectrum did not underestimate 
the requirements of American education for spec- 
trum space. With only some 80 ETV channels pre- 
sently in use, out of more than 300 allocated for 
ETV, Congress and the FCC could very well draw 
the erroneous conclusion that educators are not 
interested in television. There are commercial 
television enterprises which are more than eager 
to convince them that this is so. The NAEB study 
shows clearly that educators are not only interested 
in, but vitally need, television for instructional 
purposes. 

The study proves its point; we fear it also defeats 
its purpose. For, while it shows that a large number 
of channels will be required in the future for edu- 
cational television, the report admits that "...this 
number of channels could not be acquired from 
the present table of allocations, nor even 
`dropped -in' under the present rules." 

The engineering section of the report represents 
an estimable effort to cram the needed channels 
into the present table of allocations. Even so, only 
906 possible allocations for ETV were found. It 
was indicated that the rest might be accommo- 
dated with changes in the FCC assignment plan. 
The computer study undertaken by the NAEB is 
a further attempt to "stretch" the spectrum to ac- 
commodate additional channels. 

Without question, research into spectrum efficiency 
of this type has great value. But there is con- 
siderable question whether it will provide the 

22 FEBRUARY, 1964 

www.americanradiohistory.com



answer in light of the vast predicted (and unpre- 
dicted) needs of television for our schools. 

Further, the report gave little weight to the stiff 
competition for available unused channels which 
will inevitably come from commercial television 
applicants. We speak of the competition which will 
develop as the UHF band becomes more active. 

Looking out across the broad plains of UHF, 
all this talk of a limited spectrum may appear 
meaningless. From the UHF channels 14 through 
83, there are 70 virtually unused channels. Ad- 
mittedly, the band holds an answer to the problems 
of broadcast television space. But the misconception 
that UHF can provide space for ITV, in addition 
to an expanding commercial and noncommercial 
television service, is based on an underestimate 
of the growing needs of American education for 
instructional television. 

The FCC has given long and serious considera- 
tion to the needs of education for spectrum space. 
In word and in action, it has shown itself to be 
strongly pro -ETV. But the spectrum remains a 
limited natural resource. And, in the current pro- 
posal by the FCC for a new table of allocations, 
it has proposed that only 692 allocations be re- 
served for ETV-clearly far short of the estimated 
requirement for 1197 channels. 

To base future ITV plans on the availability of 
broadcast spectrum space is flying in the face of 
hard physical fact. It is not feasible that the 
limited broadcast spectrum be used in the long- 
range future for the internal communication pur- 
poses of academic systems. We propose that 
closed-circuit methods are the only suitable means 
for providing the bulk of this service. 
Closed -Circuit ITV 

Exactly what does the use of closed-circuit methods 
of distribution mean to the educator? Primarily, 
it means that the use of television for instructional 
purposes will not be limited by lack of spectrum 
space. But in addition, it offers advantages quite 
apart from unlimited expansion. 

To illustrate, consider a hypothetical large urban 
area that wishes to use instructional television in 
the elementary through secondary levels. The 
system could be set up along the following lines. 
The cooperating school districts would have a 
single central production center with facilities for 
film, tape, and live originations. The production 
center would be similar in many respects to that 
of a broadcast station, except that provision would 
be made to originate and distribute many simul- 
taneous programs. A central control would connect, 
on schedule, any studio, film, or tape facility with 
any school or group of schools. If desired, pro- 
vision could be made to allow direct talkback 
from the classroom to the studio. Because a closed- 
circuit system is private, it could also be used for 
administrative purposes outside the area of 
instruction. 

It should be understood that when we speak of 
"closed-circuit," we are referring either to the use 

GREATLY 
IMPROVED 

PROFIT 
PICTURE 

Lower installation and maintenance costs 
mean higher profits for your system. CAS 
manufactures the very finest solid state 
All -Bond CATV equipment for your use. 
The CAS all -transistor equipment saves you 
money . . . by decreasing your installation 
costs, enabling use of remote powering and, 
of course, completely eliminating service 
costs due to tube failure. Call or write for 
details. 

P.O. Drawer B 

FA 5-5124 

Mineral Wells, Texas 
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of cable distribution systems and/or the use of the 
relatively uncrowded microwave portions of the spec- 
trum. The microwave band systems would use 
either the standard point-to-point microwave trans- 
mission or the recently opened -up 2500 -megacycle 
service (more properly referred to as "instructional 
television fixed service"). None of these systems 
uses any broadcast spectrum space. A single ITV 
distribution system might use all three types of 
closed-circuit methods. 

A cable system offers some unique advantages. 
Since a cable does not allow the signal to be 
radiated, or "transmitted," the user of cables can 
make his own "allocation laws." Any technically 
useable frequencies-including those outside the 
standard television bands-can be utilized. This 
would allow at least fifteen programs to be sent 
simultaneously through a single cable. And since 
any number of cables can be used, the number of 
channels available for simultaneous transmission 
is truly unlimited. Further, because of the absence 
of radiation, there would be no Federal spectrum 
regulations (licenses, technical and program re- 
quirements, etc.) to contend with. 

Broadcast ITV service is often frustrated by re- 
ception problems. In many localities not all of the 
schools desiring the service can adequately receive 
the signal. Reception area problems do not exist 
with a closed-circuit cable system; any school is 
guaranteed the service by the installation of the 
cable. Only equipment failure can interrupt the 
service. 

The use of broadcast channels for ITV has one 
primary advantage over closed-circuit forms of 
ITV: the ability to cover large geographical areas 
without a distribution system. The use of airplanes 
or satellites simply expands this advantage. The 
main disadvantage of broadcast ITV is the limita- 
tion of airing one program-one lesson-per channel 
at a time. Consequently, a large number of 
additional channels would be required to fulfill the 
future plans of ITV, and inevitably, sooner or 
later expansion will be stopped by the stone wall 
of the limited spectrum. In short, broadcast ITV 
has distribution simplicity, coupled with spectrum 
inflexibility. 

The decision to use cable, point-to-point micro- 
wave, or the 2500 -megacycle systems for closed- 
circuit ITV distribution will be based primarily 
on economic considerations. In general, a cable 
system is the more expensive, but this is not neces- 
sarily so. The answer must be weighed in terms 
of local circumstances-connection distances, system 
complexity, equipment costs, etc. 

Perhaps one of the most significant advantages 
of a closed-circuit ITV system is that the educator 
would be in full control of his own system. Most 
of the noncommercial stations now offering both 
an ITV service and community programing are 
reticent to publicly admit the rather broad dis- 
crepancies which exist between the two types of 
broadcasting. Nevertheless the differences do exist 

and seldom are the educator and the community 
broadcaster completely happy about the associa- 
tion. 

With a closed-circuit ITV system, the educator 
would have the independent freedom to develop 
and use television specifically for the purpose of 
direct instruction. With the flexibility of multiple 
channels, the teacher could be provided with what 
he wants, when he wants it. 

Excellent groundwork has already been laid in 
the use of closed-circuit ITV. There are now 
hundreds of small closed-circuit systems in Ameri- 
can schools. But more significant for our com- 
parisons are the larger systems which have proved 
their value, such as the pioneer system in Hagers- 
town, Maryland, and the more recently developed 
system in South Carolina. 

It is impractical for in -school instructional tele- 
vision to rely, in the future, on the use of broadcast 
channels as its principal method of distribution. 
This is not to suggest that ITV programs presently 
being broadcast on EVT channels should be dis- 
continued. The broadcast method of distribution is 
a major one at the present time, and there is con- 
siderable evidence that it will expand in the next 
few years. 

We maintain that only if the FCC were capable 
of allocating, and willing to allocate, at least twenty 
instructional broadcast channels to a metropolitan 
area-with proportionately fewer in smaller com- 
munities-would the use of broadcast channels for 
this purpose be feasible. With the cold fact of a 
jammed spectrum, this kind of a decision by the 
FCC is clearly out of the question. Even if enough 
channels could be allocated, the inherent advantages 
of closed-circuit ITV would probably rule in its 
favor. 

The separation of ITV from the broadcast spec- 
trum certainly does not imply isolation of the 
noncommercial broadcasters from "educational" 
programing in the broad sense. On the contrary, 
ETV stations, as presently charged by the FCC 
rules and regulations, have a basic responsibility 
for serving intellectual aspects of the community 
at large. Broadcast television is admirably capable 
of reaching the general public with adult education 
and extension courses. 

We realize that a proposal to separate ITV from 
ETV may not be received with enthusiasm by those 
ETV stations whose bread and butter comes from 
their ITV service, or by those stations which find 
a welcome side income from their instructional 
programing. But the break between instructional 
television and public noncommercial broadcasting 
will inevitably be forced by the extreme shortage 
of specrrum space. Educators and ETV broad- 
casters would do well to face up to the problem 

Neither the cause of instructional television, nor 
the "interest, convenience, and necessity" of the 
public can best be served by the long-term planned 
use of a limited broadcast spectrum for the internal 
communications purposes of an academic system. 
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COAXIAL CABLE NUT WASHER GASKET 

CAPTIVE CONTACT CONNECTORS 

N<a4 
SUPERIOR'S 

Çewe eapitact 
CONNECTORS 

CLAMP WASHER INSULATOR 

CELL -O -AIR CABLE WITH COPPERGARD 

20% lower Provides up to`1 
attenuation; far better long- 
term transmission stability, 

L., ( I,. 

ii 

and far greater radiation pro- ,4 
1 tection. Solid tubular Copper- 

gard shield also eliminates¡' 1 the radiation leakage aper- 
tures present in all braided 
coaxial types. Corrugation 
permits hand bending to ac- 

ceptable limit of 20 times 
diameter safely. 

Catalog Number Attenuation (Nom. db @ 100 ft.) Nom. 
"Coppergard" 

Shield Ch. 6 Ch. 13 Overall O.D. 

4920 0.88 1.50 .480" 

4930 0.65 1.05 .652" 

ALSO AVAILABLE: Self-supporting IM "Fig. 8" type and Double 
COPPERGARD shielded types for direct -burial use. 

SHIPPED IN 3M' REELS 

EVERY REEL SWEEP -TESTED 
OVER ITS FULL LENGTH 

(alfgo 
CONTACTS 

PLUG 

These new connectors make positive, never -fail 
contact between lengths of coaxial cable to elimi- 
nate any and all "pullouts" that interrupt service 
and put out the picture. Designed to mate electri- 
cally and mechanically with #4920 and #4930 
"Cell -O -Air" coaxial cable with "Coppergard" 
shield. Superior's captive contact connectors assure 
full -system compatibility. 

Both cable and connectors have been designed exclusively 
by SUPERIOR for the CATV Industry. 

ELECTRONIC WIRES AND CABLES 

Manufactured by 

SUPERIOR CABLE 
Superior Cable Corporation Hickory, North Carolina 
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Technical Report on a 

NEW LOW LOSS CABLE 

By J. S. Brown 

Andrew Corporation 

It is now over two years since foam Heliax was 
first introduced. Its acceptance has been excellent, 
especially in the two-way communications field. The 
purpose of this special report is to review the ori- 
ginal designs to describe recent technical develop- 
ments on this type of cable, and to report on a 
number of environmental tests and users' field 
reports. 

The basic design of this cable is probably well 
known throughout the industry. It is an all -copper 
coaxial cable manufactured by a unique process, 
employing a configuration that takes advantage 
of the superior flexibility and ease of handling of 
air dielectric Heliax. The need for pressurizing, 
as required by air dielectric Heliax, is eliminated 
by using a foam polyethylene dielectric. The re- 
sulting cable is one that is superior in a number 
of performance aspects to solid dielectric cables 
and is still competitive price -wise. 

The cable is manufactured essentially by a con- 
tinuous process. The first step is the extrusion of the 
foam polyethylene dielectric over the inner conduc- 
tor. After the foamed core is extruded, it must be 
baked in order to drive out moisture that is formed 
as a chemical by-product of the foaming process. 
Next, the outer conductor is applied over the core, 
welded, and corrugated. The machine that performs 
this operation is shown in Fig. 1. 

Fig. 1 Machine applying welded outer conductor over foamed cable core. 

Quality Control at all steps is a very important 
aspect of the process. The copper strip used to make 
the outer conductor is especially critical since its 
weldability is seriously impaired if it does not meet 
exacting material specifications. Samples from each 
lot of copper received are welded and the welds exam- 
ined under a microscope to insure satisfactory raw 
material. Control of dielectric loss in the foam 
dielectric is also essential. Regular sampling checks 

of the dielectric loss are performed. Dielectric samples 
are measured in a high Q cavity (Fig. 2) that was 
especially designed and built for this purpose. 

Fig. 2 Laboratory setup for measuring loss in dielectric. 

High voltage and DC continuity checks are made 
on every length of cable. VSWR and pulse tests 
are performed on a sampling basis. Fig. 3 shows 
some of the test equipment used for making the 
VSWR measurements. Fig. 4 shows typical VSWR 
measurement on a piece of half inch foam Heliax 
with connectors. 

In the pulse measurement (Fig. 5) the pulse was 
first sent through a piece of RG8 and then through 
a comparable length of half inch foam Heliax. The 
superior electrical uniformity of the foam cable is 
quite evident from this curve. 

The electrical performance of foam Heliax is 
illustrated by the accompanying curves. Fig. 6 shows 
the attenuation of 1/2 and 7/8 inch foam Heliax, 
compared to commonly used solid dielectric cables. 

Fig. 3 Views of laboratory showing test equipment setups for various 
electrical tests. 

In recent months a new larger size of foam Heliax 
has been introduced, nominal 1-5/8 inch. Fig. 7 
shows the attenuation of this cable, compared to 
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FIGURE 7 

1.0 

Fig .4 VSWR measurements on length of 1/2" foam Heliax. 

RG17 and 1-5/8 air dielectric Heliax. The increase 
in loss over 1-5/8 air cable is due to the larger 
amount of dielectric present. Fig. 8 shows, on a 
comparable basis, the loss of all three sizes of 
standard foam Heliax. The power ratings of these 

Fig. 5 Pulse measurement, RG8 on left, 1/2" foam Heliax on right. 

three cables are shown in Fig. 9. 
A relatively new performance requirement for 

coaxial cables is one that calls for stability of elec- 
trical length with respect to temperature change. 
This performance parameter is especially important 
in phased arrays, where many radiating elements 
in a complex antenna array must be fed in a 
certain phase relationship to each other. It so 
happens that the dielectric constant of polyethylene 
decreases slightly with an increase in temperature, 
which makes solid dielectric cables look electrically 
shorter as the temperature increases. Since the 
dielectric constant of foam heliax is lower than that 
of a solid cable, and since the copper conductors 
tend to become longer with increasing temperature 
and therefore make a change in the opposite di- 
rection, it would be expected that foam cables 
would exhibit more stable electrical length -tempera- 
ture characteristics. Such is the case, and Fig. 10 
shows a comparative plot of electrical length versus 
temperature for 7/8 foam heliax and RG 17 cable. 
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Fig. 6 Comparative attenuation curves for 1/2" and /a" foam Heliax. 
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Fig. 7 Attenuation curves, 15/e" foam and air dielectric Heliax. 

Continued mechanical evaluation of foam heliax 
cables has been conducted ever since its introduc- 
tion on the market. Bending tests are conducted 
regularly, to make certain that the flexibility in- 
herent in the basic design is maintained. The 
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Fig. 8 Attenuation curves, 1/2", 7/e" and 15/e" foam Heliax. 

original design goal of 40 reverse bends when 
bent on a bending radius 10 times the cable dia- 
meter has been consistently maintained. 

One of the features of this cable that takes full 
advantage of the properties of the foam dielectric 
is the solid sheath outer conductor. It is well known 
that braided cables using foam dielectric deteriorate 
over a long period of time, as moisture enters 
the foam through the jacket and braid and 
increases the attenuation. This is obviously no 
problem in a solid sheath cable except for the 
possibility of pin holes in the welded seam. Strenu- 
ous attempts to eliminate pin holes are made, of 
course, but it is very difficult t o perform 100% 
inspection in this regard. In the case of air 
dielectric cables a pressure test will reveal leaks, 
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but such a test is not possible in foam cables. 
It was therefore decided to conduct a series of tests 
to see how far the cable would deteriorate per- 
formance -wise if some holes in the seam did occur. 

Most pin holes that occur in a weld are very 
small, on the order of a few thousandths of an inch 
in diameter, but in order to conduct an unusually 
severe test series it was decided to drill a number 
of holes in the outer conductor for the various 
tests that were .070 inches in diameter. A cable 
with such a hole was submerged in the tank of 
water six or eight inches deep. Over a period of 
1-1/2 years the attenuation of the sample increased 
from 2.18 to 2.27 db at 1000 MC, which is almost 
within measurement error. 

Several other samples with the same size hole 
were left outdoors and in various types of humi- 
dity chambers for periods of well over a year 
with no perceptible change in attenuation. It 
must be concluded that occasional small holes in 
the welded seam do not cause any deterioration 
of electrical performance. 

Connector design and performance is as 
important as the cable itself. A wide variety of 
connectors has been designed and evaluated, and 
performance, based on field reports, has been ex- 
cellent. Here again, of utmost importance to the 
two-way user is the waterproofing of the connector 
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Fig. 9 Power ratings. 

assembly. In order to simplify design, reduce cost, 
and improve ease of attachment no waterproofing 
seals are included in the connectors; rather the use 
of silicone grease and waterproof tape is counted 
on to provide water tight integrity. Extensive tests 
in the laboratory and reports from field users 
confirm that these two simple precautions are com- 
pletely adequate to insure a waterproof fitting. 
Field installation of foam heliax is fast and easy. 
Its corrugated outer conductor virtually eliminates 
the kinking problem if reasonable care is exercised 
in handling. For tower installations, the cable is 
merely strapped to a convenient vertical tower 
member at suitable intervals. It can be easily 
snaked through raceways and cable troughs, and 
in many cases has been pulled through conduit. 
Attachment to the antenna is simple, since the 
flexibility of the cable will in most cases eliminate 
the need for solid dielectric jumper to connect be- 
tween the antenna and transmission line. 
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Fig. 10 Phase -temperature characteristics of RG -17/U and 7/e" foam Heliax. 

In summary, it can be said that this cable type 
has not only been thoroughly investigated in the 
laboratory but subjected to a wide variety of field 
conditions, and its suitability and performance as 
a low loss, highly flexible permanent cable for two- 
way use has been established. 
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Washington Report continued 
sidiary of the International Tele- 
phone & Telegram Corp. which 
was recently authorized by the 
FCC to get into the radio common 
carrier business at several 
locations, has announced that it 
expects to be operating RCC sys- 
tems "in a minimum of 50 key 
cities throughout the country" 
within "five years.' ' The report 
came in the company's formal 
announcement of its entry into 
the RCC field. 

FCC authorizations for two- 
way RCC facilities are now held 
by the company for Los Angeles, 
San Diego, San Francisco and 
and San Bernardino, Calif.; 
Cleveland, O.; Omaha, Nebr.; and 
Fort Wayne, Ind. In addition, 
ITT Mobile Telephone is au- 
thorized for a one-way signaling 
common carrier radio station at 
Omaha. 

Strassburg on RCCs- F C C 
Common Carrier Bureau Chief 
Bernard Strassburg, accepting an 
invitation to address the mid -Sep- 
tember national convention of the 
National Mobile Radio System 
in Washington, D. C., has advised 
NMRS President Ralph Hicks that 
matters discussed at December 
meetings between FCC staff mem- 
bers and representatives of the 
association "will have my con- 
tinuing concern and attention. 

Mr. Strassburg said he "looks 
forward to being able to report 
"at the time of the NMRS con- 
vention "both material progress 
in the curtailment of application 
processing time and the establish- 
ment of improved processing 
procedures." 

FCC Budget-President John- 
son's budget request of $16,610, 
000 in new obligational authority 
for the FCC fiscal year 1965, 
beginning July 1, constitutes a 
slight boost over the expenditures 
estimate for fiscal year 1964, now 
in progress. 

Local Government Waiver- 
The county of Yolo, Calif., has 
persuaded the FCC that its situa- 
tion is "unique" enoughtto justify 
waiver of local government radio 
service rule provisions that on 
certain listed frequencies in the 
service, "the antenna height may 
not exceed 50 feet above ground 
level at the antenna location." 
The County got permission to 

modify the antenna of a standby 
station from 50 to 150 feet above 
ground level. 

Yolo had pointed out that when 
the station-a standby facility for 
the county's mobile relay station 
on Bald Mountain, which goes 
into operation only when the Bald 
Mountain station is off the air for 
repair or other maintenance rea- 
sons-is required, its coverage is 
inadequate because of the 50 -foot 
height limitation and the shielding 
effect of a 70 -foot building on 
which the antenna is located. 

The Bald Mountain station 
operates from an overall antenna 
height of 1877 feet above mean 
sea level -1837 feet of mountain, 
and 40 feet of antenna-while the 
standby transmitter, about 20 
miles to the east, at Woodland, 
has a ground elevation of only 
47 feet. So, even with the 150 -foot 
antenna being proposed, the 
standby antenna would reach 
only 197 feet above sea level, 
and would cover an area about 
30 miles less than is covered by 
the Bald Mountain station. 

The Commission made it clear 
that the waiver was approved 
under two definite criteria: (1) the 
Woodland station is used only for 
"standby" purposes; and (2) the 
coverage of the standby station is 
less, even with the increased an- 
tenna height above ground, than 
the station it is spelling. 

Washington RCC Hearing- 
Applications of two common car- 
riers seeking to serve the Tacoma, 
Wash., area on the frequencies 
152.06 and 158.52 megacycles, 
have been designated for hearing 
by the FCC, and a hearing date 
of March 18 has been established. 
Involved are C & G Electronics 
Co., who filed an application for 
a new RCC system at Tacoma in 
July, 1962, and Robert M. Kunz, 
doing business as Radiofone Ser- 
vice, who filed two months later 
for authority to switch his existing 
operation to the same two fre- 
quencies. 

The Commission pointed out 
that both applications "are 
seeking to provide two-way com- 
munications service on the same 
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frequencies in the same general 
area, in and about Tacoma, and 
it appears that these applications 
are mutually exclusive by reason 
of potential harmful electrical 
interference. Therefore, a com- 
parative hearing is required to 
determine whether a grant to either 
of the applicants would serve the 
public interest, convenience, and 
necessity." 

Business Eligibility Waiver- 
The Tonadel Communications 
Corp., operating at the John F. 
Kennedy International Airport in 
New York, has been granted an 
FCC waiver of eligibility pro- 
visions of the business radio ser- 
vice rules in order to provide a 
radiocommunication service to 
Alitalia Air Lines in the area. 
The business rules make no pro- 
vision for eligibility of persons 
engaged solely in providing a 
radio service for others, except 
in the special case of a subsidiary 
providing service to a parent cor- 
poration, and Tonadel is not a 
subsidiary of the Italian air line. 
The waiver was granted with the 
provision that the service to Ali- 
talia be provided on a "non-profit, 
cost -sharing basis." The agency 
noted that similiar authority was 
granted several years ago to Sol- 
com, Inc., to serve Air France. 

Senate Commerce Funds-The 
Senate Commerce Committee has 
been given $360,000 in additional 
funds to carry out its investi- 
gations into various field, in- 
cluding communications, during 
the current year. Commerce Com- 
mittee Chairman Warren G. Mag- 
nuson (D., Wash.) was expected 
to call for a review of present 
policies and a complete evalua- 
tion of the allocation of frequen- 
cies to assure the most effective 
use of the radio spectrum. 

ARRL Intervenes on Filing 
Fees-The American Radio Relay 
League has noted its intention to 
intervene in the case before the 
Seventh US Circuit Court of Ap- 
peals in Chicago in connection 
with a requested review of the 
FCC's decision to put a projected 
"filing fee" program into opera- 
tion. 

30 FEBRUARY, 1964 

www.americanradiohistory.com



Antennas for the 

2500-2690 mc Instructional TV Service 
By Albert K. Fowler, R.F. Systems, Inc. 

Little seems to be known con- 
cerning the selection of antenna 
equipment for use in the 2500 me 
to 2690 me band for use inclosed 
circuit T.V. systems. These sys- 
tems will perform an important 
mission in the Instructional Fixed 
Station Field. 

Cable loss will be a significant 
factor in this type of system and 
economy will dictate the use of 
some form of air dielectric coaxial 
cable. For example, Foamflex 
cable has a loss of approximate- 
ly 6.5 db/100', Spirafil a loss of 
approximately 5 db/100' and 
RG -9/U solid dielectric cable a 
loss of approximately 15 db/100'. 

The information prepared here 
has assumed a lower loss cable 
as is suggested in the systems cal- 
culations. 

There is no question that many 
antenna systems required will 
have to be specifically designed 
for applications in this field par- 
ticularly where there is an unusual 
location of schools and unusual 
terrain problems. However, the 
systems will, for the most part, 
be adaptable to a convenient con- 
figuration. Starting with this view- 
point a simple system is designed 
that does not require special ant- 
enna selection or special beam 
characteristics. The heart of the 
system is an omni-directional an- 
tenna (sending equal energy in all 
azimuth directions). To provide 
maximum elevation coverage for 
variations in elevation an antenna 
of nominal gain is picked. This 
assures good verticalbeam cover- 

CENTRAL' 
El 

SCHOOL ".,\-¡ 

OMNI 6 db 
REC. 26 db MAX. 

CASE A 

age, reasonable average gain, 
and nominal size and configura- 
tion for installation on the public 
building. The nominal gain of 
transmit antenna is 6 db. 

The transmit power of these 
systems of 10 watts of average 
power, the line loss if 5 db/100' 
and 20 feet of line is assumed at 
each end of the system. The maxi- 
mum range assumed for the sys- 
tem in any direction is 10 miles. 
The permissable minimum sig- 
nal strength at the receive end of 
the system is 500 microvolts at 
an impedance of 75 ohms. Ac- 
cordingly the received power re- 
quired is: 

P = v2 _ (500 
7b 0)2 - 3.33 x 10-9 watts 

Pdb = -54.8 dbm 

Summing up the losses and 
gains, we are in a position to 
determine the receive antenna gain 
requirements. 

Transmit Power 
PT = 10 watts 

Transmit Cable loss 
(20 ft.) 

Transmit Antenna Gain 
GT - 6 db 

Space attenuation at 2500 me 
for 10 miles 

Receive Antenna Gain 
GR 

Receive Cable Loss 

(20 ft.) 

dbm 
add 

40 

subtract 

o 1 

6 

O 125 

GR 

0 

GR + 46 - 127 

The sum of the gains and losses 
must equal the received power; so 

GR 46- 127=-54.8 
GR=81-54.8=26.2db 

The parabolic antenna size re- 
quired for this gain is 42 inches. 

It is readily seen that a curve 
of minimum antenna size versus 
range can be constructed and this 
has been done for the assumed 
conditions in the curve below: 
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Since it would not be economi- 
cal to provide all ranges of an- 
tenna sizes to logical selection 
would be to pick two sizes that 
represent a reasonable safety mar- 
gin-for example: 4 feet and 2 feet. 

It is fairly obvious that any 
gain requirement by the same 
amount. For example, suppose 
the system was physically so lo- 
cated that it could use a directive 
antenna at the transmit site with 
a gain of 12 db. The gain require- 
ment of the receive antenna would 
be 6 db less and for the case con- 
sidered the 42 inch antenna would 
reduce to 20 inches. 

It is highly unlikely that an an- 
tenna of more than 17 db gain at 
the transmit end would be desir- 
able and it is concluded that re- 
ceive antennas of from 20" to 
48" would be most appropriate. 

Special situations will no doubt 
require special solutions but the 
two cases laid out below will solve 
99% of the requirements in the 
new 2500-2690 me service. 

CASE 8 

10 MILES 

5\ 

C *11 
DIRECTIVE TRANS. ANT. 12 db 
REC. TRANS. ANT. 20 db MAX. 
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PRODUCT 
REVIEW 

CATV & MICROWAVE 
A new series of solid state amp- 

lifiers has been introduced by C - 
COR Electronics. Band pass is 
100 kc to 150 mc. Output is 
5.5 v p -p into 50 ohms at 10 mc. 
Impedance is 50 ohms in and out 
with noise and hum 35 uy rms 
equivalent input. Solid state cir- 
cuitry throughout. Units are 
available with a gain of 20 db, 
40 db, and 60 db nominal. Amp- 
lifiers are packaged as signal 
chassis only (3000 series). De- 
livery available from stock. Units 
are priced from $450 to $1700. 
For further information contact 
James R. Palmer at C -COR Elec- 
tronics, Inc., P. O. Box 824, State 
College, Pa. 

A new Directional Line Tap, 
No. 935, is available from Vik- 
ing Cable Company, 830 Monroe 
St., Hoboken, N. J. The 935 is 
a distributed design tuned for 
an input V SW R of less than 1.15:1, 
according to manufacturer's spec- 
ifications. Output and tap termi- 
nals are matched to better than 
1.3:1 and isolation between them 
is over 30 db. A 17 db tap with 
0.3 db insertion loss and a 10 db 
model with 0.7 db insertion loss 
are available with either F fittings 
or push -on fittings for Viking 308 
coaxial cable. The unit is adapted 
for either messenger or pole moun- 
ting and designed to drive hybrid 

splitters to provide up to four 
outputs without additional loss. 
Units are available from stock 
at $5.00 each. 

A complete fault and service 
communication system designed 
to increase system reliability in 
both microwave and wideband 
cable distribution system s has 
been announced by Jerrold Elec- 
tronics Corporation. The new 
alarm and control system, Model 
JACS-31, and service channel 
unit, JSC-3400, used together pro- 
vide an integrated compatible unit 
for highest reliability. The JACS- 
31 is designed primarily for in- 
stant reporting and pin -pointing 
equipment failures in a microwave 
system. The alarm and control 
signals are transmitted over an 
unused portion of the microwave 
baseb and. The circuitry permits 
reporting from both local and 
remote locations, with alarm in- 
dication given in visual and au- 
dible form and without need for 
interrogating reporting systems. 

Jerrold describes the JACS-31 
as consisting of three basic pack- 

ages: a time division multiplex 
encoder with tone transmitter and 
power supply for each station to 
be monitored; a time division mul- 
tiplex decoder with a power supply 
for each maintenance control sta- 
tion; and a tone receiver for each 
channel to be monitored. 

The voice communication faci- 
lity, service channel unit JSC- 
3400, covers a frequency range 
from 300 to 15,000 cps. The 
unit has two basic functions; 
order -wire with remote signalling, 
and baseband tone insertion. The 
order -wire circuitry includes a 
front panel speaker which is also 
used as a microphone, and a 
switching unit for connecting a 
standard telephone headset. Se- 
lective ringing of remote stations 
is included. The JSC-3400 has 
low power drain and needs only 
5 1/2" vertical rack space. 

For systems handling television 
information where the lower por- 
tion of the baseband is used for 
video information, the Jerrold 
JCT/R carrier transmitter and re- 
ceiver permit the insertion of the 
service channel or alarm signals 
above the video information. The 
equipment is FCC type accepted. 

Rohn Manufacturing Co. of Pe- 
oria, Illinois, manufacturer of 
communications towers and ac- 
cessories, has entered the micro- 
wave passive reflector field with a 
new type reflector made of Rey- 
nolds aluminum interlocking ex- 
trusions. Rohn offers the reflectors 
in three standard sizes -6 x 8 
feet, 8 x 12 feet and 10 x 15 feet. 
The reflectors in these sizes weigh 
approximately 140, 280 and 438 
pounds respectively. Special fea- 
tures include simplicity of design, 
ease of handling and, greatly re- 
duced shipping costs. The extru- 
sions can be shipped knocked - 
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down to the erection site and easily 
snapped together and assembled 
in the field. For additional details, 
contact Rohn Manufacturing Co., 
Box 2000, Peoria, M. 

A complete music channel head - 
end unit, the Davco Model MC - 
1100 Music Channel, has been 
announced by Davco Electronics 
Corporation. The unit is rack 
mounted and ready to plug in to 
any community antenna system. 
No other equipment is needed. 
It is completely wired and includes 
Tape-Athon tape deck with 10" 
reel capacity, pre -amplifier and 
Entron FMT FM transmitter, all 
as a complete integrated unit. 
Overall dimensions are 21" x 
32". 

The music unit is available for 
any FM channel, frequencies of 
89, 89.75, 90.5, 91.25, 92, 92.75, 
93.5, 94.25 and 95 mc. Also 
available on FM frequencies up 
to 108 mc. 

Price of the Davco unit, com- 
plete, is $849.50, fob Batesville, 
Ark. 
COMMUNICATIONS 

Communications Products 
Company has introduced a new 
line of Duplexers for the land mo- 
bile services. The new equipment, 
developed to provide greatly in- 
creased transmitter to receiver iso- 
lation, 70 to 100 db, in minimum 
physical space, consists of four 
standard items: Nos. 498-509 and 
499-509 for the 148-174 mc range 
and Nos. 520-509 and 521-509 
for the 406-470 mc service. The 
manufacturer reports that the 
units are extremely rugged and 
are designed to operate over a 
very wide temperature range. In- 
quiries should be directed to Com- 
munication Products Co., at Marl- 
boro, N. J. 

The Secode Corporation of San 
Francisco has announced the ad- 
dition to their product line of a 
conversion kit designed to allow 
telephone companies now operat- 
ing manual mobile telephone sys- 
tems to convert their conventional 
mobile units for use in the new 
IMTS systems. 

With the addition of the DMK- 
103 conversion kit, a standard 
manual duplex mobile telephone 
unit will be able to provide all 
of the features now required for 
an IMTS system. The kit consists 
of a standard IMTS supervisory 
and logic unit, a standard IMTS 
telephone instrument and control 
head and a solid-state idle marked 
channel selector, all of which sim- 
ply plugs into the present manual 
mobile radio unit without external 
alteration of the set. 

S e c o de's Telecommunications 
Division says that the new con- 
version kit will enable phone com- 
panies now operating manual 
equipment to go immediately into 
the IMTS program with a maxi- 
mum salvage of their existing 
equipment. 

A new hand-held dynamic mi- 
crophone, developed for fixed and 
mobile communication applica- 
tions and featuring a unique me- 
thod of Background Noise Can- 
cellation has been announced by 
Altec L a n s i n g Corporation, a 
subsidiary of Ling- Temco- 
Vought, Inc. 

Designated the Altec "Dyna- 
Mike", the new device is reportedly 
the product of extensive research 
at Altec's Anaheim, California 
facility. To elliminate the problem 
of ambient noise interferring with 
voice transmission, the "Dyna- 
Mike" was designed with a "sus- 
pended" diaphragm assembly 
and packaged in a case perforated 

to allow omnidirectional access 
of sound to the diaphragm. 

Included with each model is a 
connecting cable, mounting brac- 
ket, and push -to -talk switch with 
an extra pair of contacts for oper- 
ating relays, indicators, etc. that 
close when the audio circuit is 
completed. Specifications and a 
complete description of the new 
Altec "Dyna-Mike" are available 
on request from Altec Lansing 
Corp., 1515 S. Manchester Ave., 
Anaheim, Calif. 

TEST EQUIPMENT 
A VHF/UHF Field Strength 

Meter has been announced by 
Hickok Electrical Instrument 
Company, Cleveland, Ohio. De- 
scribed as a rugged and com- 
pletely portable instrument, the 
Model 235A, is designed for in- 
stallation and maintenance of 
both VHF and UHF antennas 
and antenna distribution systems. 
It provides direct reading of ab- 
solute field strength on all tele- 
vision channels from 2 through 
83. 
LITERATURE 

A free subscription to BEC Re- 
view is offered to persons engaged 
in the communications industry, 
including users and makers of 
communications equipment. The 
four -page bi -monthly publication 
contains application information 
about unique UHF and micro- 
wave communications systems 
and technical information about 
communications equipment. Re- 
quests for subscriptions should 
include ZIP colde numbers and 
should be addressed to Budelman 
Electronics, Corporation, a unit 
of General Signal Corporation, 
375 Fairfield Avenue, Stamford, 
Connecticut 06902. 

TV & COMMUNICATIONS 33 

www.americanradiohistory.com



Key to the 450 mc. Split? 

LOW POWER CRYSTAL OVEN 
By G. A. Vogt, General Manager 

Ovenaire, Incorporated 

The trend in the design of mobile equipment 
over the past several years has been toward minia- 
turization, and reduction in power consumption. 
This is true particularly of the power consumed 
during the standby operation of the receiver. This 
trend has seen the removal of the majority of the 
vacuum tubes in mobile equipment and this re- 
moval of tubes left the crystal ovens in a position 
of exposure that required their removal also. Need- 
less to say, conventional crystal ovens do consume 
a considerable amount of power and do not permit 
equipment to be left on day after day without 
recharging of the battery. 

This major change in the size and the power 
consumption of equipment has not been easy, nor 
has it been obtained without a price. This price 
consists not only o f a cost in dollars and cents 
for the technology involved, but it has also been 
a price involving the reduction of stability in cer- 
tain areas. This reduced stability has been parti- 
cularly evident in the higher and the lower ambient 
temperatures. The low power, needless to say, does 
not hold in the lower ambients where auxiliary 
heaters of one kind or another have been used by 
most manufacturers. The overall reduction in power 
has nevertheless been dramatic and has contributed 
to the acceptance of transistorized equipment. 

The removal of the crystal oven has resulted in 
a great number of attempts to stabilize the crystals 
without temperature control. There have been at- 
tempts at circuit compensation that make correction 
for crystal frequency variations over the ambient 
temperature range. There have been mechanical 
devices applied to the quartz crystal itself which 
physically distort the blanks to make correction for 
frequency changes and, of course, there has been 
the method of tighter and tighter tolerances in the 
selection of crystal units to fit within modified 
ambient parameters. 

Most of these techniques, if carried out methodi- 
cally, do yield stabilities which are significant and 
if great care is taken, they do lend themselves to 
some form of production. The very greatest dis- 
advantage in each of these methods is the matter of 
greatly increased cost and reduced availability. 
Where mobile equipment manufacturers were able 
to buy crystals for something in the order of $1.50 
to $2.50, they now find themselves paying from 
$5.00 to $10.00 for crystals that are able to meet 
the existing stability requirement of + or - .0005% 
without the use of ovens. 

The matter of the high price for these selected 
crystals is not the only disadvantage that is in- 
volved in their use. A secondary disadvantage 
is the fact that these crystals are very often awk- 
ward and difficult to obtain, particularly on short 
notice. 

Ovenaire has been aware of these problems for 
several reasons. One being that Ovenaire has been 
a prime supplier of ovens to the mobile communi- 
cation manufacturers for a number of years and 
removal of ovens from new transistorized equip- 
ment certainly had its impact at our level. In 
addition, Ovenaire has always attempted to keep 
up with the state of the art requirements of the 
mobile communications people and is always trying 
to meet and predict their needs. It was with this 
in mind that experimentation and development 
has led us to a point where an oven is now avail- 
able which will, in our opinion, help to solve the 
problems mentioned. 

We now have available for purchase a miniature 
proportionally controlled oven which operates on 
extremely low power and is quite inexpensive. The 
fact that the oven is proportionally controlled has 
the advantage that there will be no switching of 
contacts to produce noise in the circuit or to induce 
changes of capacity which could in turn cause a 
frequency jump in the oscillator. Since there are no 
moving parts or electrical contacts, the life ex- 
pectancy of this oven should be greatly expanded. 

Proportional control also means that the oven 
can be set to any required temperature by the 
equipment manufacturer if it is so desired. Adjust- 
ment of the oven temperature to the turning point 
of the crystal could yield stabilities as good as one 
part 10' or .00001%. This would be approxi- 
mately fifty times as good as the existing specifi- 
cation requirements. This technique would be parti- 
cularly applicable to single crystal ovens, but would 
be somewhat awkward with multiple crystal ovens 
because crystals would have to be selected for 
matching turning points. Field adjustments of tem- 
perature would not be too difficult in that a techni- 
cian need only adjust this oven to the minimum 
frequency turning point of the crystal. The potentio- 
meter required for making this adjustment may be 
located anywhere in the equipment and need not be 
within the oven enclosure. 

A distinct advantage of the proportionally con- 
trolled oven is that there is no interruption of 
current. Power is drawn on a continuing basis as 

Continued on page 36 

34 FEBRUARY, 1964 

www.americanradiohistory.com



Anytime, Anywhere - 
Utility Tower leads the field, with "QC". Quality Certified 
towers by Utility are famous for integrity of design .. . 

shear ruggedness . . . and long, reliable performance. 
Call on Utility for getting the job done quickly and 
dependably-regardless of the situation and terrain! You 
will appreciate our reasonable prices. 

owe 
COMPANY 

3140 N. W. 38-Oklahoma City, Oklahoma-(405) WI 6-5551 

Eastern Division: 
P. O. Box 163-Mayfield, Kentucky,-(502) CH 7-3642 

MICROWAVE GROUP FORMS 
While the ties are still strong and the fields of 

mutual interest still close to those of the National 
Community Television Association, the microwave 
common carrier owners of the 
nation have decided the time is 
ripe for their own association. 

Meeting in Chicago on Jan. 7, 
1964, a large group of owners 
and operators of m i c r o wave 
common carrier companies 
formed the National Association 
of Microwave Common Car - 
riers, Inc. 

Bruce Merrill, president of the 
newly formed NAMCC, outlined the following 
three -fold program as objectives of the association: 

(1) To render mutual aid and assistance in all 
matters pertaining exclusively to microwave com- 
mon carrier operations. 

(2) To gather and disseminate to NAMCC mem- 
bers knowledge and information of common in- 
terest to the microwave field. 

(3) To encourage and promote a high standard 
of business conduct during the rapid years of 
growth predicted for the microwave industry. 

In addition to Merrill, other officers named were: 
Vice President, Frank Spain of Microwave Service 
Company, Tupelo, Mississippi; Secretary -Treasur- 
er, Cliff Collins of Columbia Basin Microwave, 
Ephrata, Washington. 

Directors named were: Bob Clark of Mesa Micro- 
wave, Oklahoma City, Oklahoma; Jack Crosby of 
Southwest Texas Transmission Company, Del Rio, 
Texas; Frank Valentine of New England Micro- 
wave, Dallas, Texas; Bill Calsam of Eastern Micro- 
wave, Oneonta, New York; Warren Fribley of 
Pennsylvania Microwave Corporation, Corning, 
New York; and James Klungness of Upper Penin- 
sula Microwave, hon Mountain, Michigan. 

The charter membership fee of this association 
is $100. Quarterly dues are $10 per receiver. 

All microwave common carrier companies in- 
terested in joining the NAMCC can secure a formal 
application blank by filing out and mailing the 
form below. 

Bruce Merrill 

APPLICATION FOR MEMBERSHIP 

NATIONAL ASSOCIATION OF 
MICROWAVE COMMON CARRIERS 

% Cliff W. Collins-P. O. Box 65-Ephrata, Washington 

Company Name 

Street Address 

Post Office Address 

Telephone Number 

Type of Business Organization 
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Continued from page 34 

contrasted to thermostat ovens where relatively 
high current is required for short periods of time. 
This makes for drafting of a more realistic equip- 
ment performance specification. Present specifica- 
tions usually ignore some of the peak power re- 
quirements and are written around average power 
requirements. 

The existing EIA specifications require the equip- 
ment to perform properly within the ambient range 
of -30° C to +60° C. It is fairly common for this 
upper limit to be exceeded. Present techniques make 
it difficult to conform to the specified tolerance if 
this temperature is exceeded. This is primarily due 
to the fact that crystal characteristics become some- 
what radical at the higher temperatures. This new 
oven performs easily within the present EIA specifi- 
cation with the oven set to 70° C. The oven could 
just as well be operated at a higher temperature 
such as 80° C or 90° C, so that in spec perfor- 
mance could be obtained at ambients much higher 
than at present. 

It was found that with a power consumption of 
approximately one watt, the oven will warm up 
from -30° C to +70° C in approximately five or 
six minutes. Power consumption at a steady state 
-30° C is approximately .6 watts for a two crystal 
oven. This reduces to about .33 watts at +25° C 
and about .05 watts at +60° C. 

If rapid warmup is desired, 31/2 watts will bring 
the oven to 70° C in about 21/2 minutes while 
+25° C is reached in about one minute. This 
technique usually allows communication to begin 
in one minute if reasonable care is taken in the 
selection of crystal turning points. The power con- 
sumed during warm-up has no bearing on the 
current drain after the warm-up process is com- 
pleted. 

A voltage change of + or - 10% yielded oven 
temperature changes of less than one degree total 
and ambient changes of -30° C to +60° C pro- 
duced oven temperature changes of less than two 
degrees centigrade. Worst condition situations for 
+ or - 20% line voltage and - 30° C to +60° C 
ambient should produce temperature excursions 
of less than + or - 2° C. Changes of this kind 
should yield stabilities of better than + or - .0001% 
with crystals of reasonable quality, reasonably 
priced. 

YOU CAN'T 
... possibly lose - when you order 
your CATV equipment and con- 
struction supplies from the "CATV 
Supermarket." Low prices, high 
quality, fast service! 

DAVCO 
ELECTRONICS CORPORATION 
P. 0. Drawer 861 - Batesville, Ark. 

The design and performance data referred to 
herein is related to the use of crystals of the 
HC -18/ U configuration. Larger crystal containers 
can be accommodated, but will require more power 
and will exhibit slower warm-up characteristics 
because of the crystal can size. Replacement ovens 
to accommodate these crystals for existing equip- 
ment will be available shortly. Ovens to operate 
on alternating current will be produced later. 

The performance specifications cited are typical 
of ovens in reasonably well insulated thermal 
packages. The basic oven heater clip and pro- 
portionally controlled circuit arrangement is very 
small and lends itself to a great variety of packag- 
ing techniques. A well insulated package to yield 
such performance would be a cube approximately 
1 1/4 to 1 1/2 inches on a side. These dimensions 
can be altered and reduced at a moderate trade-off 
in power consumption. It would seem that even a 
poor thermal package with double the power con- 
sumption would still yield a very attractive per- 
formance level. 

It would seem that this oven would lend itself 
to some new thinking in the design of mobile equip- 
ment in that it would be possible to wire the oven 
directly across the line and leave it connected all 
of the time so that warmup requirements could be 
disregarded completely. As an alternative, a switch 
could be provided so that the user may draw the 
power for the oven directly from the battery, or 
through the equipment control switch. For average 
ambient conditions, a two crystal oven will be draw- 
ing only about 30 milliamperes at 13 volts. For 
multiple crystal use, the oven could be modified 
to accommodate four crystals, or it would be pos- 
sible to use several ovens, one for each pair of 
crystals, and then a selector switch could select the 
oven -crystal combination to be used so that all 
ovens do not have to operate simultaneously. 

We have suggested herein, a solution to the techni- 
cal problems and that leaves us still with the pro- 
blem of price. It would seem that in comparable 
quantities the price for this new oven could be about 
the same as prices for conventional crystal ovens 
now being used in the mobile communications in- 
dustry. This means that the manufacturer would 
gain a price improvement of approximately four to 
five dollars per pair of crystals. An over all price 
saving of five to ten dollars per two channel unit is 
practical, while at the same time, receiving the 
benefit of greatly improved stability through the use 
of temperature controlled crystals. 

It is apparent that this oven could help solve 
the present frequency control problems associated 
with 450 megacycle equipment and might even open 
up the way to making the proposed split in that 
frequency range a feasible, practical and econo- 
mical undertaking. Ovenaire is prepared to work 
with any manufacturers who have an interest in 
this approach to low -power, miniaturized crystal 
ovens. 
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Public Safety 
Communlcations 

By Robert E. Brooking 

A year ago comment was made 
in this column of efforts by the 
Land Mobile Communications 
Section of the Electronic Industries 
Association to g a in additional 
operating space for the Land Mo- 
bile Radio users. Mr. Robert 
G a l v i n, President of Motorola, 
had stated at the 1961 National 
Conference of the Professional 
Group on Vehicular Communi- 
cations of the Institute of Radio 
Engineers, that some important 
changes were necessary in the 
management of the radio spect- 
rum. His three main points were: 
1. There must be a single mana- 
gement agency for the radio spect- 
rum in place of the present divided 
responsibility; 2. There must be 
a solution to the television alloca- 
tions problem; 3. And soon! 

At the 1962 National Confer- 
ence of PGVC at Anaheim, Calif- 
ornia, it was the pleasure of your 
editor to participate in a panel 
discussion on the subject of The 
Crowded Frequency Spectrum. 
Others participating in the panel 
were: Richard P. Gifford, now 
General Manager of the General 
Electric Communications Pro- 
ducts D e p a r t m e n t; Grandt E. 
Woodside, Office of the Chief En- 
gineer, FCC; Victor Reis, Chair- 
man of the National Association 
of Manufacturers Committee on 
Manufacturers' Radio Use and 
Robert Peth of Motorola, who 
chaired the session. Mr. Gifford, 
a member of the Joint Technical 
Advisory Committee, again 
pointed out that there remains 
only one solution to the problem; 
and that is a general realloca- 
tion. He pointed out that the chan- 
nel widths now authorized are 
necessary to provide for the mo- 
dulation requirements of the 
signal. Yet there were still opin- 
ions, particularly among the FCC 

staff people, that the Land Mobile 
Radio users had not done all that 
they could to resolve the problem. 
The use of the 450-470Mc band 
for fixed point to point work was 
mentioned. Your editor took a 
good look at this one and found 
that in the Los Angeles metropoli- 
tan area elimination of fixed use 
wouldn't add a single channel to 
either the Public Safety or Busi- 
ness Radio Services. Why tell users 
in Arizona, Nebraska, North Da- 
kota or South Carolina, or even 
the desert areas of California, that 
they can't use this band for fixed 
work? There isn't any frequency 
shortage in these places; it's in the 
large metropolitan areas that the 
problems exist. 

But, with the arrival of 1963, 
the Public Safety groups went to 
work in an effort to squeeze still 
more use out of the already over- 
loaded Land Mobile portion of 
the spectrum. The comments had 
been filed in Docket 14503. A deci- 
sion would make available a few 
more channels, but in the areas of 
serious problems, these wouldn't 
last long. Too, there were other 
problems. The Local Government 
Radio Service, which operates on 

split channels created between 
some of the primary Police and 
Fire channels, was in need of a 
method of providing for frequency 
advisement under Section 10.8. 
This was further complicated by 
the fact that other services such as 
Highway Maintenance and Fores- 
try -Conservation could have an 
in t e rest in these channels for 
systems covering several func- 
tions. For example, a State De- 
partment of Public Works might be 
responsible for Highway Mainten- 
ance, State Buildings and 
Grounds including Colleges and 
also Flood Control Measures. To 
cover all of these functions with 
one radio system, a Local Gov- 
ernment channel would be requi- 
red; or they might use a Highway 
Maintenance channel for their res- 
ponsibilities in that field and still 
desire a Local Government chan- 
nel for functions which could not 
be properly placed on a Highway 
Maintenance frequency. 

To provide for a method of 
Local Government coordination, 
representatives of the American 
Association of State Highway Of- 
ficials; Associated Public Safety 
Communication Officers; Eastern 
States Police Radio League; For- 
estry, Conservation Communica- 
tions Association and the 
International Municipal Signal 
Association met on January 
3, 1963, in the Offices of the FCC 
in Washington, D.C. A method, 
satisfactory to the Commission, 
was developed and as a result, 
Docket 14932 was adopted. 

At the Spring 1963 meeting of 
PSCC held in Chicago, the final 
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plans and forms for Local Gov- 
ernment coordination were pre- 
pared and adopted. Another step 
had been taken to provide for 
better and fuller use of the por- 
tion of the radio spectrum assig- 
ned to Public Safety. 

About the same time rumors 
started appearing concerning a 
proposed organization of all 
Land Mobile users. On June 1, 

1963, Robert M. Johnson, Mana- 
ger, Government Sales and Ser- 
vice, General Electric 
Communications Products De- 
partment presented a paper at a 
meeting of the Alabama Civil De- 
fense Association in Mobile, Ala- 
bama. In this paper Mr. Johnson 
explained, as briefly as possible, 
the reasons for our difficulties. 
First, the state of the art and the 
laws of physics place mobile radio 
in the 25-890Mc portion of the 
radio spectrum. Of this space 23% 
is used by Federal Government 
plus 12% which is shared between 
Federal and non-federal use. This 
leaves about 562Mc of space for 
all non-federal users. 492Mc of 
this, or 88%, is allocated to the 
Broadcast Services. Of the re- 
maining 70Mc of space, less than 
44Mc are allocated to the Land 
Mobile Radio Services. 

Mr. Johnson stated: "It is into 
this very limited space that we, 
as an industry, have managed to 
pack 1,800,000 transmitters 
"Gentlemen, to put it as succinc- 
tly as I possibly can, the future 
of land mobile radio in this 
country is completely - I repeat, 
completely - dependent upon 
some sane solution to the alloca- 
tion of radio frequency space for 
TV- transmission. 

"Now some of the regulators in 
Washington would lead us to be- 
lieve that the problem has been 
solved. The solution is status quo 
-88% of the portion of the spect- 
rum that we can use for land mo- 
bile communication continues to 
be allocated for all -channel tele- 
vision reception. In an unbeliev- 
ably naive assumption that tele- 
casting must increase manyfold in 
the United States and an almost 
calculated unconcern for fre- 
quency requirements for other 
forms of communications, the is- 
sues were debated in Washington 

for years. Yet, I challenge any- 
body to uncover one serious ut- 
terance during these proceedings 
that suggested that a booming 
industry of two-way radio com- 
municators throughout this coun- 
try was staggering under an 
unlivable condition of frequency 
congestion. 

"FCC staff officials have to turn 
a deaf ear to state Civil Defense 
organizations on many require- 
ments because they do not have 
the frequencies to supply them 
their communications require- 
ments. Los Angeles has indust- 
rial communications users piled 
up to fifty deep on a single 
frequency. Communications en- 
gineers in Chicago throw up their 
hands in surrender when a re- 
quirement for addition additional 
transportation frequencies is 
made. I know of several impor- 
tant federal government systems 
that are held up because of 
frequency shortage. 

"All of this is the case, even 
though this industry has split 
channels, split them again, em- 
ployed tone squelch techniques to 
minimize co -channel interference, 
created frequency coordinating 
committees, explored new techni- 
ques of modulation, and, oh yes, 
run up a bill of tens of millions 
of dollars in the process. 

"Back in 1958, this whole in- 
dustry presented what was then 
an urgent requirement for addit- 
ional spectrum to the FCC in 
Docket 11997 proceedings. We 
proved to the FCC that an ad- 
ditional 43Mc of space would be 
required to accommodate the 
orderly development of mobile 
radio in the United States. This 
whole affair was nothing more 
than a mental exercise since the 
wash -out of the proceeding is even 
now being prepared at the Com- 
mission. Needless to say, we have 
been given no relief.... We can 
certainly investigate computer 
techniques for frequency assign» 
ment but these improvements are 
relatively insignificant when com- 
pared to the spectrum re- 
quirements quirements that confront us. 

"To meet the immediate needs 
of two-way mobile communica- 
tions even in light of these im- 

provements set up a requirement 
for an additional 43 Mc of space 
or approximately twice the band 
width that we now enjoy. This is 
failing to consider the require- 
ments of Federal Government 
users for both defense and non- 
defense needs, which any Gov- 
ernment communicator w ill 
assure you are considerable and 
growing at a rapid rate. 

"Obtaining this space is a her- 
culean task that lies before us. 
The only apparent possibility lies 
in the TV allocations. It requires 
a selling job on the Congress and 
the FCC that is tantamount to 
reversing an already adopted 
national policy. It means convin- 
cing our Government that the 
public interest of the nation re- 
quires only 90% instead of 100% 
of 482Mc of non -shared clear - 
channel television space. It also 
means a convincing demonstra- 
tion to 180 million Americans 
that the luxury of unlimited tele- 
vision must and should be com- 
promised slightly to give this 
nation the vital communications 
links that are required to serve 
our defense, public safety, public 
administration, as well as our 
transportation and industrial 
growth." 

Mr. Johnson concluded: "I pro- 
pose that all land mobile radio 
users throw their efforts behind 
a single effort dedicated to the 
single purpose of obtaining the 
frequencies required to serve the 
communications needs of this 
country." 

Your editor read and waited, 
but not for long. Two weeks later 
at a meeting in Washington, D.C. 
of the National Association of 
Manufacturers Committee on 
Manufacturers' Radio Use, things 
began to happen. Five Commis- 
sioners of the FCC including 
Chairman Henry were present at 
some of the sessions. As a result. 
plans were formulated for a visit 
by all seven Commissioners to the 
Los Angeles area for a first hand 
look at the number one problem 
area of the country, spectrum - 
wise and announcement was made 
that such a visit would take place. 

In August the Associated Public - 
Safety Communication Officers 
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held its National Conference. The 
highlight of the conference was 
the Federal Agency Forum, mod- 
erated by TV &Communications' 
Associate Editor Bob Tall, and 
featuring Commissioner Robert 
E. Lee. To lead off, Commissioner 
Lee was asked to explain why, 
in spite of extensive testimony pre- 
sented in Docket 11997, APCO 
had apparently failed to convince 
the Commission of our needs for 
spectrum space for Police Radio or 
even of its essential role to our 
internal security. Commissioner 
Lee replied that not only Police 
but all other users of Land Mo- 
bile Radio had not done well 
because they are not as active a 
political force as they might be 
and the Commission is sensitive 
to political pressures. To illus- 
trate the point, Commissioner Lee 
mentioned education. Because of 
the present political climate, edu- 
cation does well in Washington 
and any time a request is made 
of the Commission for spectrum 
space for education, it is granted. 

Mr. Johnson was present too, 
and again stated that we must go 
to Congress and even the public 
with the message that there is one 
big chunk of spectrum which must 
be taken from TV and assigned 
to the Land Mobile Services if we 
are to survive. 

In September, the visit of the 
seven FCC Commissioners to Los 
Angeles took place. It was my 
privilege to participate in the ac- 
tivities. Almost all Land Mobile 
Radio Services were represented 
and all said the same thing- we 
must have more spectrum space. 
The Commissioners saw the sit- 
uation first hand- but that story 
has been told already. They re- 
turned to Washington and finali- 
zed Docket 14503, which added a 
few more channels for the various 
users in the Land Mobile Services. 

In October the representatives 
to the Public Safety Communica- 
tions Council met in Chicago to 
discuss an agenda of 18 items. 
Many of them dealt with the ques- 
tion of meeting the increasing re- 
quirements of Public Safety for 
more radio spectrum space. 

In November all of the Public 
Safety Radio groups filed in sup- 

port of Docket 15 161 which would 
give frequency advisory commit- 
tees permission to limit transmitter 
power in their letters of recom- 
mendation. Some of the groups 
suggested that the Commission 
proposal did not go far enough 
and that effective radiated power 
(ERP) should be substituted since 
users could effectively increase 
their power and potential inter- 
ference by installing high -gain 
antennas. 

In December the Vehicular Com- 
munications Group of IEEE 
again met. Mr. Gifford again 
spoke, this time proposing that 
the economic "value of service" 
approach to spectrum allocation 
be studied. The answers still came 
out the same - TV cannot justify 
its present allocations while Land 
Mobile can still show need for 
double what it now has. 

Mr. James E. Barr, FCC Safety 
and Special Services Bureau 
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THE 
"PERSONAL TOUCH" 

The Big Reason 
for Davco Electronics' Success and Expansion in the 

Distribution of CATV Equipment & Supplies 

President of Davco Electronics, Jim Davidson, displays Entron Functional Head -End equipment. 

Success always has a reason. In 
the case of Davco, the big rea- 
son is the "personal touch" 
which Jim Davidson and his 
staff give to each order . . . 
each shipment ... each unit .. . 

EACH CUSTOMER! This, of 
course, is the kind of service 
that literally puts money in your 
pocket. When you place a call or 
mail an order to Davco, you 
know exactly what to expect... 
every time! Straight answers, 
fast shipment and the "personal 
touch." 

Progressing as always, Davco has recently added a number of key lines to our already 
unduplicated warehouse stock of quality CATV products. Tape-Athon Music Service, Sitco 
Antennas, Portable AC Generators, Cable Staplers, Triplett and Simpson Test Equipment and 
Portable Power -driven Post Hole Diggers are now available out of Davco's Warehouse 
Stock. A complete line of Entron equipment, including the unique Functional Design 
Head -Ends is available. 

DAVCO ELECTRONICS 
CORPORATION 

P. 0. DRAWER 861 -PHONE RI 3-3816 - BATESVILLE, ARK. 

Chief, stated that the Land Mobile 
users, "have had to content them- 
selves with what is tantamount to 
table scraps," simply because 
their "importance" may not be 
"fully recognized." 

"I get the impression of a host 
of individual user groups, fre- 
quency coordination groups and 
equipment manufacturers all con- 
cerned almost exclusively with 
their individual problems 

Mr. Barr also indicated that 
the Commission had no intention 
of re -allocating any space in the 
25-890Mc portion of the spectrum 
as a result of the Statutory In- 
quiry (Docket 11997). 

And so, as 1963 ends, we find 
that the same problems still exist 
and no relief is in sight. 

CLASSIFIED 
Rates for classifieds are $2.00 per line or fraction 
thereof for advertising which, in our opinion, ir. 

obviously of a non-commercial nature. A charge 
of $20.00 per column inch (21/4 col.) is made 
to all commercial advertisers. We do not bill for 
advertising in the CLASSIFIEDS, nor can we 
acknowledge receipt of copy sent in. Full re- 
mittance MUST accompany all orders. Deadline 
for receipt of copy, 1st of second preceding 
month (i.e. Deadline for December issue is 

October 1). 

FOR SALE: CATV SYSTEM 
650 TAPS, POTENTIAL 1100. 

71/2 YEARS OLD. ASKING PRICE 

31/2 TIMES THE GROSS -1/3 DOWN 
CHELAN ANTENNA, INC. 
BOX 1360, PHONE 264 
CHELAN, WASHINGTON 

TALK FROM MOBILE UNITS 
THROUGH Carterfone 

into Any Public Telephone Service 
Entirely Automatic (VOX) 
Complies with FCC rules 
100% Transistorized 
Auxiliary Speaker Included 
12 Months Warranty 

CARTERFONE is being successfully used in all 
types of 2 -way radio systems throughout the 
world. 

For Information Writ,: 
CARTER ELECTRONICS CORP. 

6762 Greenville .Ave. 
Dallas 31, Texas 
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Phase H of Entron's New High Power, 
High Profit Series of 
Once again, Entron demonstrates the power of its imag- 
inative engineering. Here is the second of a series of all 
new amplifiers. Each is designed to do a specific job. 
Each is designed to deliver Higher Power for Higher Profit. 

The versatile new LHE has two important uses: 

First, as a distributor amplifier, it can be perfectly utilized 
where only one output is needed. The LHE will give you 
maximum gain and output where splitters are not re- 
quired. With splitters, it can supply any number of 
outputs necessary. 

Amplifiers ...the LHE 
Second, as a line extender a single LHE can supply 
feeder lines of one mile in length! 

Check these other important features: 

Capacity to feed in excess of 3000 feet of distribution line 
from a single output 
56 dbmv output at channel 13 

52 db gain 

10,000 hour tubes and new highly reliable compac- 
trons throughout matched input and output regulated 
power supply 

Look to the Imagination of Entron for the Systems of the Future! Me. 
INCOR PORATED 

2141 Industrial Parkway, Silver Spring, Maryland 
Telephone: Area Code 301 622-2000 
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Cas fig` Sedeet 

61 NORTH MAIN STREET 
BARRE, VERMONT 

Phone G1 6-4901 

Mr. Donald 
Spencer, President Inc. 

Spencer -Kennedy 
Laboratories, 

1320 Soldiers 
Field Road 

Boston 35, Massachusetts 
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You.rs truly, 
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ENS/saf 

E. Nic o 
Sanguinetti 

Preside 

E. Nicholas Sanguinetti 

Mr. Sanguinetti, President of 
Vermont Television. Inc., Barre, 
Vermont, is a CATV pioneer who 
knows from long experience 
that the high quality and relia- 

bility of SKL equipment give 
him the best economy he can 

buy. 

SPENCER -KENNEDY LABORATORIES, INC. 
1320 SOLDIERS FIELD ROAD BOSTON 35, MASSACHUSETTS TEL 617-254-5400 
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