
OFFICit OF TELECOMMUNICATIONS POLICY

WASHINGTON

February 10, 1975

Tom:

I have enclosed some material
on the use of microwave to distribute
video signals. We have had trouble
getting the exact reference to the
Microwave Systems News article but
at least you will have the infor-
mation itself.

Let me know if I can be of
any further help.

DALE HATFIELD



U.S. DEPARTMENT OF COMMERCE
Office of Telecommunications
POLICY SUPPORT DIVISION
Boulder, Colorado B0302

DATE: February 3, 1975

TO: Dale N. Hatfield

FROM: Jim Hart j

SUBJECT: Video Microwave Transmitters and Transmission Systems

REFERENCE: Our Telephone Conversation of February 3, 1975.

A. Good books and articles covering this topic are:

1. The Economics of Microwave in CATV Systems, Microwave
Systems News - approximately 1970. (1 have a copy but
it doesn't show the date.)

2. Engineeria Considerations for Microwave Communications 
Systems, Lenkurt Electric Company, San Carlos, California.

B. I would strongly suggest contacting the following equipment
suppliers for technical and cost information on "less" expensive
type microwave equipment:

1. International Microwave Corporation, Cos Cob, Connecticut.

2. Microwave Associates, Burlington, Massachusetts.

C. Other Sources:

1. DRI Broadband Report - Appendix C. (OTP)

2. Theta-Com, Phoenix, Arizona, (Multichannel video microwave
transmission).

3. I.T.T. Handbook, 6th Edition -- lists frequencies available.

D. For industrial operation: •

1. IMC supplies 12 GHz systems for around $6,000 complete.

2. At 12 GHz over flat terrain repeaters must be placed at
approximately 15 miles for reliability. In the 6 GHz band,
25 mile spacing is usually satisfactory. See reference
(A-2) for more information.
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U.S. DEPARTMENT OF COMMERCE

Office of Telecommunications
POLICY SUPPORT DIVISION

Boulder, Colorado 80302

DATE: February 5, 1975

TO: Dale N. Hatfield

FROM: Jim Hart`S

SUBJECT: Transmittal of Requested Microwave Equipment Information

Enclosed are:

(1) The MSN article "The Economics of Microwave in CATV
Systems." The costs should be updated since the
article is several years old.

(2) IMC's catalog information.

(3) Microwave Associates MA-PiC catalog information.

(4) Farinon's (high quality) 12 GHz microwave equipment

brochure.

Let me know if I may be of further aid.

•

NNIMI•11
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The Econocs of ricrowave in CATV Systems
The CATV Indrektry'• nimirril NC IA meet.
Inuis were Ilutld List month as Wii•iturritturs.
D C with mot h discuviuifl pao/ rho
potential role thal mit:tura.. 11.11 r11.1V Ill

SNP Local DistributArn SPIVKA, (I I Cit pro.
9t11/tthhho by CMV system oniirolots
Until as recently an last year. nuerowave
was seen us All enroll...ie, but hi,iii•iiiiatitv
method of distribiitino CMV •iiinal• Id
SubSCi dross But this impundinn ICC dec..
Mori on Me lop 100 urban IV marsets
COuld change all thus
Microwave head and wirropment used In
various LDS applications appears to otter
signilicant growth potential for use in
the Community Antenna Rolav Service
ICAFISt-band horn 12 7 to 13 95 GlIZ
But. clue to the restrictions Imposed by rho
rcc on the importation of -distant signals
Into large markets, use oh espensive new
!systems has been very limited However,
most analysts uniformly agree that CMV
In urban America is inevitable because no
Federal. state or local agency shnutd be
allowed to regulate the right of increased
channel choice to the public. So, says Wall

Sheol. d elegant siiinal• ore Irerni or not
cabin •dinip.inii, .1n1 Woo microwave
suNtlyers aro a•raired growth in this held

Short Haig Microwave At An Antiwar
The ./1117 ii thoil h./pi / hi microwave links
rn urtt.tr• are.•• has leen .n ',mous pna•es
Of development tug sOme 6 years TV
signals we beamed on a line•ol•sirtht
path In a recvivina antenn• where they
MO Marl 410aboi•Ohyet red WII0 normal,
wired CATV distributron Systems The
obvious advantaar-g of microwave in rural
areas is its unIt, an reaching areas con-
siderect prOhibdi•ely eypensive for the
instailahon of trunk- cable In urban
areas whe•st it might be both eypensrv•
and daricult to up City streots to lay
cable. microwave otters CATV system
operators a very 0000 bc'ent.al return on
investment Circ.! ..r.oera'ors can increase
subscriber Isere...a:ion with homes that
would normally have beers inaccessible by
formal Cable techniques Ono additional
plus Or the microwave ?Meech In LDS
is the picture improvements.

Mrcrow nye CA IV (conoraks
micri.ave IV It arr.rnwoon

In CArl..; band has o•ed fixedly I SA tech.
',goes to date The F hi tran•nie•••in of TV
swats IS done in the same wiry nor tots,
phone and telemetry data ta
by microwave A renventronat sy•rtem re•
flurries nit investment of about SI: 000
p‘tr channel by the operator A combining
network is usuarty required In multiples
ell transmdters into one rinti,n, and
direct Intl channels into the proper receiv-
ers

Recently, however. eratepment costs have
plummeted As eats as last December. a
CMV operator who want./ to transmit 12
channels from a 'head-end" TO miles out
to reach a concentratvn of emential
SubSCtiberS Could buy equipments tinrn
560 000 to 570 000, Or just 55 000 per
channel The alternative cable method
which would inClude messy lane arnruitierS
would be cost competitive on the initial
installation Out annual maintenance costs
would he much greater than the micro-
wave system's.

A MICROVIUE P c:uum FC I MS no
CARS band transmitters have to be low cost and reliable. You can hold system
costs down by using standard AM or FM signal generation equipment and up
converting to CARS band. Use this microwave solid slate up converter for best
economy. Stack as many information channels and transmit them on a single
Carrier; the up converter can be designed with a bandwidth you neod.

This transmitter mixer IA 8ouhly bal-
anced to suppress the carrier, and the
star configuration is the most econom-
ical at 12 Gllz, The Aertech .11N 12(t0• • .
Or ' h

You'll want to supply about 100 mIV

to )our a.atenna; Aertech Gunn diode
amplifiers are the most cost crjertive
was to obtain it. Thr Aertech 7 65101
has 20 dB gain at 121 to 12.95 GH:
priced at .S.3000 per unit.

• •

th tutor t e mixer you need here •  
at $6.50 per unit.

SIONAL GENERATION OR DIRECT TV SIGNALS
(100 kills lo I GM.)

If you need extra isolation between
your oscillator and mixer, Arnlabs. a
subsidiary of Aertech, can supply it. • • ...
Low cast isolation of 20 to -10 dB 

....

between 6 and 18 Gilt is availahle.

This Gunn oscillator in the most eco-
nomical source of microwave power
you Cr2/1 USC. You will need about 10
toW for efficient /tr./merles. conversion. • • •
Aertech Gunn rowillators are (wadable
from 6 Gilt to 18 Gil: at a price
mite of $.300 to $600.

Aerteeh can design and manufarture
this entire mkt-incur.. siihsysiem for
you. We sawn can package it in a .......
single module or group components in

configuration most coot rrurnt foe
you.

12.7 to 12.05 CHI

UP CONVERTER

AS on the opposite page, Aerlech has the experience and capability to supply
you either way--component or sub-iysteins. Call us for a quoto ... you won't
havo a complete bid package without word trom

Otteell
. . .US ntultil it • 3‘,....nut • (Ali. 14IN • (4.X) 7)/ OM • MI 1101211741
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AM allveivevo Tripewoomaaame
ttr.snrrttp AM Ir wars So
nails as pt •p..I.o in o• Alef..•

net..1 roo yr worn,
ur,ty up .soil rk oar* •
A typorril AM wit.... arikowa coriyenwris
ID Iran..1.1to tInt " • .:...rerryre as. trd
bequotrcy wit/tout iroo,
already on the c • ar,e o.n ,Vree
Conytuts al Me rile:weer ter resnorne *tat
Ira/Ismael, SD
Plopurients of tr. I
the riturlul itors aer: 7/••••,,,no woes OtterS
mutfo•I savinds ;Di .rppro
Plus the additionar Irf•Jr• de.o. 4.1if COM-
pOnents in the IN, i.e. 'v., 1.3y too Aka
peopin also ripet,cart semai
degradation that Car esaiersery effect P.:.•
lure Quality

AM transmitter ces: a wnre.. net an FM
System s but the •••••-0,ar co. fa, ?he mod.-
tailors and N..: me tact /hat
only one receiver in ine towered
me estimated cos, .tr trirs. 'iv*
channel FM ate mew
seems to oiler cos: enr.er•IrOel to °rota-
tors in both sm.. trvi ...Arse,* A
typical small mar. cvU:211. C.1 is hown
schernatically brow

1? 

—

Pkgs. I

Throe deile•CI TV :.•••-ar..wrs cannot be
picked up orl the a., •"sie, -ar. CO miles
trore the service iii a its geo-
graphic arrenceme, ; • Prowl!..."
range blocks the ii/is A:**-7.4,7h this
orobirem may be wr's cat • i.e.&
between the MOue!.1... an, me com-
munity, as in the pai cis- Crews.. .ink
offers a batter. am: r-analeabio
anomaly". Below i a itiani: comparison
between FM, AM a^c .b-re came
Cable:
Cable Conan uc I on 4 E .5 mr. •
$6,000/ffli, r 55‘..r COO

Yeariy traintenaren I :Yet,—
t A. oh construct
13.000 a 5 years

FM Microwave -3 ere Yorks-
Demodulator -St_ we s
Transmitter - a ea. s
Receiver - we. a
Modulator - t.!Cr! is. •
Antenna - 2x.:
Multiplexer -

3
3
3
3

St5

S 3.000
t:,0sra

3.001)

2271
534.Ca.0

Yearly miens-Cr! I T.0110-
S.• of construction... S',"5:-.• ¶53))

AU tillcrow.ve - 3 esereent.
ransmitter - Ts' ea .3. 513.500

Relorence Sc. - loot),
Power Divider - 300
Antenna - : 2.0e0
Itunipieser r ix .5(CI
Receiver -

11
Yearly keentimance _tworee -
5% of constructi:n. -.1' JIC • 5 t`i sl'13

17,171.75
Based on these revs merei-ar re costs to,
an AM system. it acc...ws 'D be a sni nd
alternatrve to FM cr t.v.- 4 ...V.' a 'ow cost
standpoint In ei:o.--: meS r.',OaCh
assume that Iwo cci-mrir-icers were iso-
fated hom the Mews broaracast
millers, but vier" irterire-s ev a imleral
distance DI live ritl,j 1.10. O.qievar a.
figure 2

tit  •
F

Now make the loacrwir.; Care badstionl.
Cable:
Construction I Eq.. amine - to .4
16,(100/etl. Sill r5..0

Yearly rneint•nenr• a allemeete-
se.noo • s - tri

FM Mietennavo:
Doiridililsi
Tritesmdter
Flec•Iver
111rolutetnr
Antenna
Mutt lpitlier

i?
14 'ri
h.tevt
3,1001
'II Iasi

Yearly M.iintenwice • •,..•••••-,
of construcii.r. ar I:I.!' rd

.11
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All Oseeireeste
1 ie. ate. 94,isii ea. s I $1.1...441

Sivisc• - 1,us4i vics 1,1.51

Maine Di, ider - liii ee. .14

A,.•S - 3.1411 vol, 3.01111

UotI,pIuIeiI .S1.10 gm. 1,•a4)

Race 'VW 3.hucl e1.12 7 tsie

Versify en insona(co &te•finnft

Me of ConsOuclion
1.544.141

Os/48 110 the foci *him only one Inerpensive

receiver is required lot MO mow silo this

AU system shows some economic adean-

1491111 IS the number of receiving points

grow

From Oils II is not difficult to eimand the

above two path concept to • miiitipie pith

system in a large City Assume Ih..1 Lads

li connected to a distribution hub ow

IONOVR1 in figure 3)

WwWiwat

Figure 3

which In conventional applications *oohs

split the oncoming signals set, districaJtion

by Cable Due 10 lisiStrnc. Structures, high

CCfnlatuChon COstS a,55 a muititude Of

city end %deity company ruies and fegyla-

tiOnli. the cost of cable consnucton ii

large cities approaches $30.000 per mile.

Due to the shorter distances required in.

liansmitter output power cou!cl DO 10.0(e0

with two signals per Paesmitter possicoe

A 20 channel system could then be built

with ten transmitters oriel a resultant

system cost as $how. DelOvir

Transmitter 54 500.3.10.345.000

Reference Source LOCO ea 1 2 2.000

Power Divider 300.a.z 2 600

Antenna 2,000 es. 2,000

Multiplexer 3.000 ea. 3.000

Roc eiver 3.500.a.a 3 10.500
-371o7a

SI. miss of cable COnstruction at 130.000
per mile would cost some 1160.0001 F M

microwave. transmission for 20 channels

niall feasible because ol FCC channel

assignments for FM reduiring a minmum

Of 25 MHz band yr,o,n per C
hannel rh,,

erfOiel only ten channeis across tne CARS

bond. In addition. ten FM Channels would

COst In e•cess of $103,000

An FCC type approval has been granted to

mets-Corn phi Hughes•Tete-PrompTer

joint venture) for such an AM System The

•• important type acceptance is furthet

✓eferenced in the FCC rules and regula-

tions go-sinning CAR Stations.

;
3 I
I.,

ii
Flelar• 4

',yokel AN Link Performance

The Theta Coin system guarantees path

Margins grea'i / than 45 00 as illustrated

In figure 4 for ti.n-loot antennas. Inn rlus-

triton else shows how the Pn(i0fmanCe

V8(.14 with the numb., ol links u..ed in

Use network For iostanc•, concentrating

4 outputs on one linfr can produce a 6 Lai.

Increase In lade margin On mu other

bend, for a 3 d(i lade decrease. the 
irans•

mil output rif the Sy,' nfr. can bet sent 10

eight different locations

Figure 5 st- as Me cross-moduustion

distortion of an AM frieCrqw.lyfl link Mat is

compared with c whin 11404, Mien onl

Conligur bon whoth spin min-, ar.

e•lirel The hist has -.panel ni en%

Sc. raniaireir, Lining Galen the second

P.., 10 mil., of NM. and rnrn..00101 C.41./0

Sod flies Mad 14 15 mitre. All: 111.11, 01101•

modulation lune? nal, Inn

rnbcrnnifee 10 s Any further iiiiturasetion

In Sc. cuss, modulate:in is Min iu line

leriplerinS nl...

▪ know. Mel If us p..'. .11,4., lo toy WI,

11000 11. 11.0.1 
'evil ..1.11

loyhoe i1iiiil.lV ...vim 1 10 1151 I/,111,1 0,11,t10

0..1y sin num ernold tin p.r.,14.1 by

using • If v(114" sy•Innn Its. Ontunisrol

WO

Figure $
TypIcie LInk very.

Cable CI we sAlocivisitas

Mc,  in picture quality /WV also

desired by CATV system °per atm,

Fitting due to unlavorable atmospheric

conditions Is always 8 conCfnl moth 5ail-

14,11,04 1•11eM11.

An AM ',microwave, sirstorn .

Conversion of normal VHF TV to Micro-

wave frequencies is 611uS11 biltd in fiQurs a

A single conversion is csC,uui SI to shut the
VHF signals at the headend to microwave

frequencies. The output 01 froI summing

mete/Coe then Cled1CLS the MiCiOn41.11 hg-

sic 17 Gilt I., is number lit nelmaks

•1101 014,01 irlVi'is 1111,111111•10 It'll ill

trona syinorn 1.iiI. 11,4 1,151,1 8

sem.° still In huiluoney fi.f/ 1. 14101s of klinal

VIII condition nt.I ni.iks, won tit a lot

fluency control citcuit VOIN 11 104'0 0,0

10C1,141111/ signal horn vat ping hunt' the

I. arismated sigma.

The system is composed Cl modules

capable of putting out tip lu our channels

The outputs 01 Pio nodules are men

Wm*/ end Combined ItirOugh magic los
Coupling 10 provide luur outputs. Those

loot can be further devmfril into mord it

desired A typical colligation for an AM

microwave transmitter consists el 14

felovi4.0n channels and the stanitard f M

broadcast band plus one channel tor pilot

frequency lone networks, Ihnn directs the

outran:see Serials at 12 Cill/ 10 a numoro

of receivers [Neu/shout the antenna Sys-

tem Each receiver renuires a single shill

Conversion back to di Of qtri.11 VHF condi-

tion and makes use of a frequency control

circuit which keeps the received signal

Prom varying from the!, ansmiltrd signal

The Theta-Com output mul(iple•ing net-

work 4 Shown In figure 9 The system es

composed of modules capanle el putting

out up to four channels. The outputs of Me

modules are then filtered and combined

MICROWAVE ISYSTI MS NI WS 15

flume* n.4.144. len couples() In feiivinn 11110

01110014 1111,1, IMO can tin hue... itiviikiit

into oath, oiateas it thisaint A iron It con
Ikon iti' AM mictimaVo 1,111,

iii itr151,1 s ut 14 11.11,11,1011 1.11.1011041

ono pout ton,. to. trootioncv (1..1,01. now
the mandate I lit broadcast Mond

CA rt.' LIAR lltdo•ture A•aliabio:
FCC nuinS iii,l Ilugulations P1.11 74 boy-

ernitig CAFIS•band Chock Inlosmation

Fletraival No 202.

Theta Com AUL (AM link) system for

use in orban, suburban and r ul .I1 stoat

Check information Retrieval No 103 PLC

type accr•pled

Microwev• Associates: Weis of bolls FM

and AM miciowave links in CARS hand

.ch typo accented equipments. Check

InforM3lion Retrieval No 204

Laser Link: PM TICIOW3v0 tams "Air Link"

system with FCC type acceptance. Check

Information Retrieval No 205

Varian Micro Link: Manulacturers ol both

AM and SM microwave links with FCC

Tr pe acceptance Check Information

Retrieval No 206

Sclentaic Atlanta: Manufacturers of "Bust.

Link- CAIN microwave link system with

FCC hpe acceolanc•. Check intormanon

Retrieval No. 201.

A mcno'illAll E21711 El MS DAr.D flCFiflS
CARS band receivers have to be low cost an

d reliable. You can hold system

costs down by using standard receiving e
quipment and down converting from

CARS band. Use this microwave solid state dow
n converter for best economy.

The subsystem bandwidth can bo as wide as 
you need to handle your multiplex

signal.

.......... ............ s •

ril•Me.M.,,,••••••.011•1.

./

•.• t .1

 I

You'll want to choose the center fre-
quency and gain to optimize your

system. Whatever !tour requirements,

you can get a low cost Aertech tran-
sistor amplifier to fill them.

SIGNAL PROCE3f1011

Use a singly balanced mixer in the

receiver for excellent IM performance

and economy. The new Aertech

........... MX166 with Schottky diodes depos-

ited on 0 sapphire suhstrate wax de-

signed for this appbeation at a unit

cost of $75.00.

.........

If you need extra isolation between

your oscillator and mixer. Amfahs. a

.......... subsidiary of Aertech. can supply it.

Low COO isolation of 20 to SO dU be-

tw.een 6 and 14G11: rt ot
..........

This Gunn oscilkitor es the molt eco-
nomacal WitiVer of microwave power
you can use. Yon 11111 need about 10

... mIV for efficient frequency roncemon.
.......

............ 
Arrirell Goon u.si tIlealorl are a. 0110511e

from 6 GHz to 18(.11: al a price range

of $300 to .$600.

Aerterh cap deson rind manufacture

thaw entire nurroivoce suIntyalem for

...... you. We can package if rn a yogi,

module ter group components in a con-
figuration most convenient for you.

DOWN CONVERTER

As on the opposite page, Aertech has Iho experience and capabilit
y to supply

you either way—component or subsystems. Call us for a quote
 you won't

have a complete bld package without word from us.

etted
VS SUMO 911 • uoniriiit • my MOM • OM) 7170140 • TM 110 m vat

INF OftlAATION Ill tnitvAL NO 34
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i a subsidiary of International Microwave Corporation

33 RIVER ROAD / GREENWICH / CONN 06830 / USA / 203-661-7655 / TWX 710-579-2925

COMMUNICATIONS CARRIERS, INC

Dear Sir:

r111111011•11P1i

P. 0.88

LITTLETON, COLORADO 80120
(303) 795-2813

In response to your request for information on our ICM-12 Microwave
Link as advertised in Microwave Systems News, I have enclosed our
current literature on our system. The ICM-12 is designed for use
by non-technical personnel to provide a simple communications link
for many different applications.

The Intra-city microwave link can operate over a five mile path
providing one-way communications of video, audio, data or tone.
The system is all solid state. It requires no monitoring or control
and it is fully guaranteed for two years. The ICM-12 installs in
minutes ard does not require any special personnel (such as electricians)
to wire and install.

The ICM-12 costs $3800 complete. This price includes a pair of
antennas, a receiver. a transmitter, a receiver terminal and a
transmitter terminal plus all necessary interconnecting cables.
Everything you will need is supplied. FCC licensing is simple
to obtain in the uncluttered business communications band and
no license is needed to operate the system.

The ICM-12 is one of a family of short haul microwave links. Other
units are available for the mobile communications (Model KM-10;,
common carrier (ICM-11), and TV-CATV (Model ICM-13) applications.
A higher power link covering all the above models is capable of up
to 20 mile transmission. Options are also available for auaic, data,
telephone and multiple video transmission.

I hope that you find the enclosed literature useful and informative.
If you have a specific use in mind or wish to be kept informed on
this and our future products, please fill out and return the enclosed
card. For even faster results, call (203) 661-7655. Acain, thank
you for your interest in Communication Carriers, Incorporated.

Veri-Aruly yours,

'

Mark R.

MRR/chh

Enclosure

wPig
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IMC's Intra-City Microwave Link, ICM-12, represents a

major development in the technology and economics

of wideband signal transmission for TV, data, and

time-division multiplex. ICM-12 beats coax-cable costs

for distances beyond 1/4 mile, can be put into operation

without public-utility red tape, and in many cases will

have paid for itself within one year of operation.

• ICM-12 is the lowest cost Microwave Communication

system on the market.

• ICM-12 is a complete communications system in-

cluding antennas, which needs only to be plugged

into a 110 Volt outlet.

• ICM-12 operates from standard TV cameras,
consoles, receivers and data facilities.

• ICM-12 uses the uncrowded 12.2-12.7-GHz micro-

wave band, with quick and easy FCC assignments.

• ICM-12 installation and maintenance procedures
have been so simplified that they are easily

handled by non-technical personnel.

The applications for such a system are numerous:
they include,

• TV surveillance

• traffic control

• law enforcement

• education

• industrial

• picture-phone

• CATV

• datacom

• TDM communications (such as 1-1).

The ICM-12 system utilizes a new super-long-life
microwave solid-state technology • which assures
many years of trouble-free operation (in fact, IMC fully

guarantees all parts of the ICM-12 system for a
minimum of 1 year). This new technology has also
resulted in extensive system simplification, size
reduction, and absolutely safe operation even in the

hands of totally inexperienced personnel (the highest

internal voltage is 12 volts and the transmitter

power is 1/1000 of US human-safety standards). •'

system planning
The selection of system hardware depends on the
answers to the following

• Is it to be a one- or two-way system?

• How many transmitters will be used to feed a single
receiver installation?

• Where are the actual locations of the transmitters
and receivers?

• Is there a line-of-sight path between sites?

POSSIBLE SYSTEM CONFIGURATIONS

TWO-WAY
COMMUNICATIONS

SYSTEM

MULTIPLE
TV

CAMERA
INSTALLATION

ealherproo*Aransrnittellan
Men

rel. I ec 're";

BYPASSING OBSTACLE WITH REFLECTOR

•

•

re eater

 •
REPEATER BYPASSES OBSTACLES AND/OR EXTENDS RANGE

ICM-12 Transmitter

ICM-12 Receiver

El Multiplexer Available as Option

Ai TV Camera
TV Console

+--4111

Obtaining a line-of-sight (LOS) path can be the most
critical aspect of system planning. Line-of-sight
paths should have 20-foot clearance from reflecting
planes such as rooftops, sides of buildings, etc.,
so as to prevent double paths which can cause increases

in path loss. Where there is no direct LOS path, the

signal can be bounced off a reflecting metal plane

much like a billiard shot, or a repeater can be used to

circumvent the obstacle. Rooftop installation for the antenna is

desirable and, in some cases, a mast may be required.

Heavy rainfall can also increase path loss. At single-hop

distances greater than 4 miles, rain is a factor

to be considered in system design. For hops shorter

than 4 miles, rain can be ignored.

*Gunn-Diode Oscillator
• •The 110-Volt input line is thoroughly isolated.



Installation
Every one-way installation requires one transmitter and one
receiver. Both the transmitter and receiver consist of two compact
RF cases. The RF sections of the transmitter and receiver
are mounted directly on their antennas in sealed weatherproof
cases. The power supply is in a second box, and is designed
for indoor installation. The two interconnecting lines are
a 12-Volt DC line and a 75-Ohm video line. Neither of these two
lines requires conduit or electrically-licensed installation,
and they can be run for over 100 feet with no special attention
required. The indoor power-supply boxes can be plugged into any
standard 110-Volt power line much like a home radio.
When power is applied, the system is on the air directly in the
FCC-approved channel. The system inputs and outputs are
compatible with all standard TV cameras, consoles
and TV receivers.

The antenna installation requires line-of-sight alignment between
transmitter and receiver antennas. Instructions for carrying
out this procedure are given in the instruction manual. A simple
test set is available, if desired, to check system operation
during installation and for periodic routine tests.

maintenance
Once installed, ICM-12 normally requires no further adjustment
and, although operating difficulties are extremely unlikely,
maintenance procedures have been so simplified that any trouble
can be quickly traced to a specific unit. Spare units can be
kept on hand by the user, or loan replacements are available
from the factory within 48 hours to keep you on the air while the
defective unit is being factory repaired.

obtaining fcc authorization
FCC authorization for operation in the 12.2-12.7-GHz range is one
of the easiest authorizations to obtain because of the
uncrowded conditions in this frequency band.
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In order to obtain authorization, FCC Form 402 must be filled out
and filed with a $30 fee. Authorization should be obtained
within two months of filing. FCC-licensed personnel are not
required to operate ICM-12 equipment, but a second-class license
is needed to oversee installation and also to perform yearly
frequency checks. Where such personnel are not available,
International Microwave Corporation can assist you in obtaining
such help, as well as in preparing your FCC application.

ICM-12 specifications
RF FREQUENCY  

VIDEO
Bandwidth  
Input  
Output  

MODULATION  

DISTANCE PER HOP (maximum) .

AGC FADE MARGIN (maximum) ..

OPERATING TEMPERATURE  

POWER  

12.2-12.7 GHz

6 MHz
1.4V Peak-to-Peak @ 75 Ohms
1.4V Peak-to-Peak @ 75 Ohms

Double-Sideband AM

5 Miles

40 dB

—30°F to +110°F

110 VAC @0.1 Amp. or
±12 VDC @0.25 Amp

dimensions
TERMINALS
Transmitter   6" X 6" X 4"
Receiver   8" X 10" X 4"

RF
Transmitter  
Receiver  

ANTENNA Dish Diameter  

VIDEO OUT

IOC OUT

J

I RCVR OUT

I DC IN

3" X 31/2" X 13/4"
4" X 31/2" X 13/4"

2 Feet

TRANSMITTER MODULATOR

RT901
•=1•• maiNO /MOM MEW MEM iMINO .M.M■

RCVR INI

Mmt

DC OUT I

VIDEO
OUT

110 VAC

INC INTERMAIIIINA1 MICROWAVE CO PORATION 33 FtIVER AOAC1 / COS COB I CONN I °RSV I USA / 203-66T-,924 1 TWX 710.579-2926



MICROWAVE LINKS FROM INTERNATIONAL MICROWAVE

MODEL ICM-12

FREQUENCY RANGE 12.2 - 12.7 GHz

INTRODUCTION

This unit is designed for use in the business service band for private communications applications. The

standard system is a video-only system with an audio sub carrier option. The ICM-12 is adjustment free,

all solid state and fully guaranteed for two years.

ICM-12 SYSTEM PERFORMANCE

1. Range (with 2' Parabolic Antennas)
(with 4' Parabolic Antennas)

2. Frequency Response
3. Input Impedance
4. Input Level

5. Output Level

6. P - P Signal/RMS Noise
7. Differential Gain (3.58 MHz)

(10 to 90% APL)

9. Differential Phase (3.58 MHz)

(10 to 90% APL)
9. Square Wave Tilt

5 Miles

10 Miles

30 Hz to 6 MHz

75 Ohms

1.4 Peak to Peak Video

1.4 Peak to Peak Video

40 dB (unweighted) Min.

1 dB

0.5°

1%

OPTIONS

• Audio Sub Carrier • Intercom Sub Carrier • R.F. Multiplexer

TRANSMITTER SYSTEM-ELECTRICAL

1. Frequency Band 12,200-12,700 MHz

2. Frequency Stability _ 0.025%

3. Type of Modulation A.M.

4. F.C.C. Emission

Designation

5. R.F. Power Output

6. Input Voltage

7. Temperature Range

12000A9 w/o Audio

13300A9 w/ Audio

10 mW

115 4- 15%V AC, 50-60 Hz

-30 to + 60°C

TRANSMITTER SYSTEM-MECHANICAL

1. Transmitter Terminal

a. Dimensions

b. Weight

2. Transmitter

a. Dimensions

b. Weight

6" x 6" x 4"

Approx. 7.0 lbs.

4" x 3.6" x 1.75"

Approx. 1.2 lbs.

TRANSMITTER SYSTEM-CONNECTORS

1. Video Input

2. RF Output

3. Power Input

Type UHF Female

WR75 Cover Flange

AC3G Switchcraft

RECEIVER SYSTEM-ELECTRICAL

1. Frequency Band

2. Noise Figure

3. Image Rejection

4. Frequency Stability

5. Intermediate Frequency

6. Input Voltage

7. Temperature Range

12,200-12,700 MHz

9 dB

75 dB

+ 0.025%

120 MHz

115 + 15%V AC, 50-60 Hz

-30 to + 60°C

RECEIVER SYSTEM-MECHANICAL

1. Receiver Terminal

a. Dimensions

b. Weight

2. Receiver

a. Dimensions

b. Weight

10" x 8" x 4"

Approx. 10.6 lbs.

4" x x 1.75"

Approx. 1.5 lbs.

RECEIVER SYSTEM-CONNECTORS

1. Video Output

2. RF Input

3. Power Input

Type UHF Female

WR75 Choke Flange

AC3G Switchcraft

ILICINTERATIMIAL MICROWAVE CORPORATION 33 RIVER ROAD / COS COB / CONN / 06807 / USAPHONE 203 661 5924 / TWX 710 579 2925

1)



•

antenna alignment

mounting clamps

power and video lines

reflector

antenna feed
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Selling on the Come: The practice of selling a television series by
way of syndication sales while the series is still in its "on-network"
exhibition, the syndication agreement to be effective when the series
goes "off-network."

Barter Deal: A television production-exhibition arrangement under which
some organization, usually a national advertiser, guarantees to under-
write the cost of a production in exchange for the right to a certain
portion of the commercial advertising time available during the
telecast, with the telecasting station retaining the righ to sell the
remainder of the advertising.

•••
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WEAPON LIFE-CYCLE / 23

production, there was little opportunity for correction of
numerous component reliability and maintenance
problems....

• Avionics component reliability specifications based on
bench tests appear to have little relation to the
subsequent reliability of the component in an operational
environment.

• Data now being routinely collected during both initial
and operational test phases are being used to some extent
to estimate future operating costs of the system. These
same data could be used to estimate operational
availability....

Conclusions and recommendations based on the findings are that:

• Existing data systems should be improved where
necessary and utilized to obtain a better understanding of
system cost and operational availability.

• More realistic specifications and procedures should be
devised for avionics components, peculiar ground support
equipment, and associated software prior to Initial
Operational Test and Evaluation.

• Many of the components that cause important support
cost and operational availability problems were detected
early enough in the test phase to consider corrective
action before committing the system to full-scale
production. Such actions would undoubtedly delay the
apparent Initial Operational Capability date. However ...
[it] seems likely that a somewhat extended development
and test phase ... would result in a truly operational
force at a date no later than the present procedure and
with a considerably improved operational availability
relative to its support cost.

J. R. Nelson, P. Konoske Dey, M. R. Fiorello, J. R. Gebman, G. K.
Smith, and A. Sweetland, A Weapon-System Life-Cycle Overview: The
A-7D Experience, Rand Report R-1452-PR. October 1974.

•
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CONCENTRATION OF MASS MEDIA OWNERSHIP

Those who control the mass media wield enormous political and

economic influence; and in the United States, that control rests almost

entirely in private hands. The fundamental tenet of public policy

toward the mass media is contained in the First Amendment to the

U.S. Constitution: "Congress shall make no law... abridging the

freedom of speech, or of the press...." For more than a century, this

Amendment was taken to imply that there could be no government

restrictions on or regulation of media ownership.

But the framers of the First Amendment were thinking of the

partisan penny press and handbills distributed on street corners as the

free marketplace of ideas they considered essential to democratic

government. They could not anticipate radio and television

broadcasting, by which news and opinion reach millions of people at

once. Nor could they foresee the technological and economic trends

that have favored consolidation of print and electronic media outlets

into chains and groups owned by large corporations.

Consequently, while the words of the First Amendment remain simple

and direct, their interpretation under more complex technical,

economic, and social conditions is no longer straightforward. It has

even become necessary to ask whose rights the First Amendment is

supposed to protect—those of media owners, of working journalists

who produce news and opinion, or of individual citizens who receive

information from the media.

Congressional actions and court decisions in this century have

permitted some government intervention in media ownership through

antitrust litigation, special legislation for "failing" newspapers, and

direct regulation of the electronic media by the Federal

Communications Commission.

These interventions are based on the fundamental objective of

preserving and enlarging the marketplace of ideas and information

available to the citizenry.... Ensuring, to use Judge Hand's words ...

"the widest possible dissemination of information from diverse and

antagonistic sources" is the basic objective underlying media

ownership policies....
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In April 1973, under National Science Foundation sponsorship, The
Rand Corporation began a study to assess the research literature and
other writings dealing with the ownership and control of radio,
television, cable communications, and newspapers.

Issues of media ownership concentration are very much on the public
mind. How concentrated is ownership in the newspaper, broadcasting,
and cable fields? Should newspapers own television stations in the
communities they serve? Do the television networks and other
corporations own too many stations? Do media monopolies present
one-sided versions of the news? Even if monopoly is not demonstrably
harmful at present, should media ownership be diversified on general
principles, as a safeguard? Under the First Amendment, what are the
appropriate and permissible roles of the federal government in
regulating media ownership?

These are crucial issues, with obvious political and economic
implications for government, media owners, and the public at large.
The stakes are high for everyone, and feelings run high when the
issues are discussed. Rhetoric, and sometimes polemics, dominate
much of the literature on media ownership....

In this highly charged atmosphere, Rand considered it important to
sift the literature systematically, and as dispassionately as possible,
with two goals in mind: first, to determine what factual evidence there
is on the effects of media ownership and its relevance to present
government policies; and second, to suggest what additional data and
analysis are needed to strengthen the basis for future policymaking.

This report represents the results of the assessment.

Walter S. Baer, Henry Geller, Joseph A. Grand fest, and Karen B.
Possner, Concentration of Mass Media Ownership: Assessing the State
of Current Knowledge, Rand Report R-1584-NSF, September 1974.



26 / SAMPLER

IMPROVING THE EFFICIENCY OF PUBLIC INSTITUTIONS

Public institutions are created within government to serve societal

goals and are endowed with public funds. These institutions are often

considered to be inefficient, partly because some citizens cannot see

their benefits, only the costs, but largely because they are not subject

to the tests of the free market as are competitive profit-making

organizations....

Some economists recommend moving certain government functions to

private firms where market price signals can help ensure efficiency....

While there may be virtue in such a recommendation, some

bureaucratic functions, such as defense, will very likely remain in the

public sector....

Since we have public-sector organizations, the problem for the policy

analyst is to find ways to move these organizations toward the

efficiency of profit-making firms....

Our thesis is that behavioral forces within public-sector organizations

contribute to resource allocation inefficiencies and that finding ways to

reduce these forces can improve efficiency.

We investigate this hypothesis in the context of a large Department of

Defense organization, the Strategic Air Command (SAC).... The

investigation focuses on the B-52 flying organizations of the ...

Command.... Annual expenditures for SAC flying organizations is

approximately $2 billion.... Therefore, relatively small improvements

in resource allocation efficiency could produce striking amounts of

absolute dollars either saved or turned to increased performance....

SAC's basic goal for manned aircraft is to maintain combat-ready

aircrews and aircraft as a credible nuclear deterrent. SAC operates

decentralized bombardment wings, each of which conducts a flying

program to maintain proficiency of aircrews, qualify new crew

members, exercise aircraft systems, and preserve maintenance skills.

Additionally, some of the aircrew and aircraft resources are

continuously assigned to ground alert to serve as quick-reaction

strategic forces.


