
.. 
• 

• 
Hural Electrification Administration 
'.l'elephone Engineering and Construction Manual 

APPLICATION GUIDE 
FOR 

Section 933 
Issue 2 
April 1970 

POINT-TO-POINT MICROWAVE RADIO SYSTEM SPECIFICATICB 
REA FORM 397d 

1. GENERAL 
2. AN EXPLANATION OF PAR'!' III, REA FORM 397d 
3. HOW THE PURCHASER .MAY USE PART IIIA TO DESCRIBE THE PROPOSED 

SYSTEM 
It-. H<Jl THE SELLER .MAY USE PART IIIB TO DESCRIBE ITS PROPOSAL 

APPENDIX A - EXAMPLE SHOWING COMPLETED PART III FOR A HYPOrHETICAL 
MICROWAVE SYSTEM 

1. GENERAL 

1.1 'Ibis REA 'IE&CM Section tells how to use Part III o:f REA 
Fo:nn 397d to fully describe a prQpoeed point-to-point micro­

wave radio system. An example of a completed Part III is included 
as an appendix to this section. · 

2. AN EXPLANATION OF PART III, REA FORM 397d 

2.1 Persons who use REA Form 397d will recognize that Part III 
is arranged to add information which fully describes the 

proposed system. Part III must contain the kinds of information 
needed to adapt the 397d specification to a particular system. 

2.2 Part III includes: Part IIIA, "Purchaser's Equipment 
Requirements and Technical Data for Application Engineering," 

and Part IIIB, "Seller's Technical Data." · 

2.21 Part IIIA of the fo:rm is essentially a check list of attach-
ments (addenda) which~ be added to the 397d specification 

by the Purchaser. A check mark must be placed in the box to the 
left ot each item tor which the Purchaser has prepared an addendum~ 
Instructions pertaining to the kind o:f infol'll&tion to be included 
in each addendum are stated in the paragraph associated with each 
item bJ) the check list. '!be Purchaser should prepare as many 
addenda as necessary to eiisure that the Seller will have the 
information it needs to prepare a responsive proposal. 
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2.22 Part IIIB is similar to Part IIIA in that it, too, contains 
a check list. 'l'he Geller will check items in Part IIIB for 

e1id1 addendum it subrni ts. In ad.di tion to those thought necessary 
to describe its proposal., the Seller must submit all addenda 
requested by the Purchaser ( see last item Part IIIA). 

?.:»·i Guggeutfid f'onnRtn for addenda to Part III are contained in 
the appendix t.o this secti0n. 

J. BOtl THE PUHCHASEH MAY IJGE PAffi' IIIA TO DESCRIBE THE PROPOSED 
L.YS'l'f!M 

~ .01 A system description in narrative form should be prepared 
by the Purchaser to describe the scope of the project. It 

ls linportant to stilt,~ the ultimate number of channels for which 
each transm11rnlon link (or path) shall be designed. Much equip­
mcmL and path P.ngineering will be based on that statement. Basic 
syslem int'onnatiori mny be enhanced by including details whicb have 
a secondacy relationship to the new system. For instance, the 
syste.m .description might contain Bn item which describes how ~ervice 
wHl he rerouted and maintatned during construction of the new 
rBcilittes. ft may al.so be used to describe a plan to remove ex­
isting equipment wi1en the new facilities ~ turned up for serv:f.ce. 
~l.uJ te often a uysLem plan will be improved as a result of writing 
n nystem description because it stimulates an awareness of details. 
Arter 1·eading the de:..;criptj on, the Seller should have a good over-

•' 

vi<-~w of the pro,}e<:t. This overview will make it easier for the . 
Geller to understand how each addendum in Part IIIA relates to the "-' 
tot.al system. 

j .02 A map showing the geographic location of each central office 
and proposed (or existing) radio site should be prepared by 

the Purchaser. It will pcnnit the Seller to: 

a. Locate the siteG on topographic maps and road·maps 

b. Physically locate the sites during a visit 

-c. Give the Seller's application engineer a clear picture 
of the geographic relationship of each site 

lf 11e'W radio sites have not been selected, it will be helpful if 
Lhe Purchaser can offer possible choices. The Purchaser's knowl­
edge of real estate availability, local road conditions and power 
avn11ab1lity can help the Seller· limit its search range for new 
sites. 
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3.03 A trunking diagram should be prepared by the Purchaser to 
permit the Seller to determine the kinds s.nd quantities of 

equipment it will supply to establish the proposed trunks. It is 
important to retaln the geographic relationship of the sites shown 
on the trunking diagram because trunk routing influences the Seller's 
equipment arrangements. 

i. o4 A description of existing e~uipment is necessary i_f that 
equipment is to be used inhe new system. Thia description 

will include ini'onnatlon that will be ulled by the Seller when 
selecting new equipmcut to interconnect with the existing equip-
1nent. Before the Purr.haser decides to include older equipment in 
e. new system, an evaluation of its effect on the new system shall 
be made. As an exampJ.1.::, tests on an existing microwave link 
carrying 100 channel.A mjght show channel noise that is very close 
t.o the upper t:t.cceptablt> limit, The Purchaser should then determine 
whether adding the proposed channels will exceed the loading for 
which the radio equipment was designed. If the design load will 
lw exceeded, this pe.rtlcular radio equipment should not be included 
l II t.he final system. 1'his kind of evaluation is important because 
old equipment l>uil t into a new system could make it impractical for 
t.he Seller to meet performance specifications stated in Part I of 
IU•:A 1"t>.nn 397d, 

J,O; A baoeband Gpectrum allocation chart showing existing super-
group, group and channel assignments will provide the Seller 

with information needed to adapt the baseband to the new trunking 
plan. This chart may also be used by the Purchaser-to show portions 
of the baseband spectrum dedicated to future uses. ;r.f the Purchaser 
has no plan for allocating the baseband spectrum, the Seller will 
usually arrange it to satisfy the current trunking requirement at 
the least cost. As a consequence, the multiplex will need a major 
rearrangement when future trunks are added. Such rearrangements 
may be eliminated if the Purchaser will dedicate at least one full 
supergroup of the baseband spectrum to each end office in the 
microwave system. 

3.o6 A statement of cormecti~company engineering data is needed 
to determine the kinds quantities of equipment to be 

provided by the connect1ng company. The Seller will use this in­
fomation to select equipment which will be compatible with the 
connectlng compe.Hy equ:! pment. When the Seller is responsible for 
furnishing the conriectirig company end of the system, the Purchaser 
need not provide as much uetailed i~onnation. In all cases con­
nectlug r.ompany agreements should be reviewed by the Purchaser to 
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estimate their effect on the cost and schedule tor the proposed 
system. Engineering data supplied by the connecting company is 
very helpful to the Seller because it contains the same kind of 
information the Purchaser must provide when describing its central 
Qffice trunking interface details. 

3-07 A deecri tJon of' the inulti lex and associated voice tre uen 
e'ui2ment may appear to be unnecessary since e ng 

diagremllustrates the number and kinds ot trunks to be established. 
lf~ever, the trunking diagram may not provide enough intol'ID8tion to 
ehOll the desired system options. High density multiplex has several 
options which can affect the cost of the equipment but have little 
bearing on its capability of providing a given quantity ot circuits. 
Options such as group or supergroup regulation do, however, have 
considerable bearing on the performance of the system. · In this 
oituation the Purchaser should remember that Part I of the 397d 
specification states certain system perfonnance limits which the 
Seller must des:f.g.n the system to meet. Therefore, the Purchaser 
need not specify, for example, group regulation since the burden 
is on the Seller to provide adequate regulation to meet the level 
stability requirement or Part I. A wide variety of multiplex equip­
ments and arrangements are available. Consequently the Purchaser 
may elect to specify a particular arrangement instead of allowing 
the Seller to do it. ln either case present and predicted trunk 
requirements need to be known. If trunk densities of less than 
100 are anticipated, radio adaptations ot cable carrier multiplex 
equipment may be specified. Systems which will ultimately pl'OV'ide 
more than 100 trunks should be designed to use high density ("L 
carrier" type) multiplex equipment. The Purch&@er and Seller~ 
wish to specify 4- or 6-wire jack fields as a necessary part of a 
well designed multiplex and associated voice frequency equipment 
arrangement. However, their value has diminished in recent years 
due to the "jack-like" design which most manufacturers use in their 
modular constructed multiplex equipment. Since a service outage 
can be restored by locating and replacing the defective module, 
patching to a spare channel is less essential. Most modular units 
have test points which permit level monitoring for maintenance. 
Transmission considerations make it desirable to eliminate large 
quantities of office cabling and attendant transmission losses by 
(1) eliminating jack fields or (2) mounting jack strips in the 
multiplex bays. This is not intended·to discourage specifying 
2~wire Jack appearances si nee these are needed t.o make net loes 
and signaling measurements. Trunk group net loss calculations 
furnished by the Purchaser will permit the Seller to determine 
pad values tor 4-wire tenninating sets. The need for line condi­
tioning equipment such as voice freqw~11cy amplifiers can also be 
detennined from the net "Jo:;:, calculati.ons. J\.uother very important 
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piece of information is the Purchaser's central off ice trunk relay 
circuit description. It will be used by the Seller to determine 
the amount and types of equipment needed to interconnect the multi­
plex and trunk relay equipment. 'l'he Purchaser and Seller should 
evaluate the necessity tor each type of equipment by determining 
how it will be used to meet the performance or reliability require­
ments stated in Part I of REA Form 397d. 

3.08 A descri tion of the microwave radio e ui 
riet i t e Pur aaer w aw e er o otter the 

kind of equipment needed to meet or exceed requirements ot the 
397d specitication. The Purchaser may elect to indicate a prefer­
ence tor a particular frequency band or type ot diversity but each 
Seller can ofter the best combination ot its equipment 1f' these 
restraints are not given. In all cases the Purchaser should state 
the channel density for which the system shall be designed. Examples 
of current channel density design v&l.ues are 120 channels, 300 chan­
nels, 600 channels, 960 channels, etc. If the Purchaser wishes "tro 
otate its microwave radio equipment preferences, it may review REA 
TE&CM Section 930, "Use of Point-to-Point Radio (Microwave in Tele­
phony)", for the advant98es of using various frequency bands and 
radio equipment configurations. It the Purchase'r plans to locate 
the microwave equipment_ several hundred yards f1•om the multiplex 
equipment, a description of the line facility stould be given so 
the Seller will be able to understand its responsibility for 
establishing the interconnection. Usually the Purchaser will 
provide the line facility to accommodate a baseband extension. 
The Seller should be given the responsibility of providing terminal 
and repeater equipmen~. 

3.09 The order wire and alarm system description should give the 
Seller enough information to plan a system that can satisfy 

the immediate requirements and is flexible enotl@h to be expanded 
1 r necessary. The Purchaser may -wish to specify certain control 
!'unctions for remote siteo but this capability increases the cost 
of the system due to l.he addition of tone transmitters, tone receivers 
and logic devices. The specifications in Part I may be satisfied by 
specifying readily availuble alarm (not alarm and control} systems. 
At remote stations an alarm dlsplay panel option can be a valuable 
maintenance aid if cri t.l_cal equipment does not contain an alarm 
lamp. The Purchaser may also specify an alarm system designed to 
forward al.anns to more than one alarm center. 'l'his option is 
desirable -where an al.a.rm center is not continuously manned. It 
should be noted that only one alann center ia necessary to meet 
the intent of 397d specJfications. Requirements of the Federal 
CoD111unications Commission could supersede the 397d specification 
if the Purchaser is required to have full-time surveillance of its 
microwave system al.anus. 'l'hese systems, like the baseband, are 
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often ;exten4ed over wire fac1lit.1es or interconnected to other 
microwave ayeteme. lt" the Purchaser anticipates this arrangement, 
lt shO\\ld gi1'e the Seller as much technical intonaation •• poa1ible 
because this type ot interface is usually complicated •. 

3.10 A descripti,onor the antenna system may be used to limit 
the range of eql:!ipment offered by the Seller. This can be 

done by •~cifying a particular type of tower, antenna and trana­
m1Eo1on line. lf it is not done, the Seller will otter the minimum 
mnr;,un:t c,;f' eq:uLpment needed to meet the specifications in Part I. 
Th~ design .wind loading should be stated by the Purchaser. 'Die 
Electronic Tnduetries Association, which makes wind loading recom­
meudations for ·all parts of the United States, 18 referenced in 
the Part l specJfications. Known local wind conditions may not 
.be :ln asreement with ElA infonnation. Future radio route plans 
Hhould be evaluated duriug initial. planning because additional ' 
.ant.cnnas cannot .be added to towers unless the tower designer 
ant.:h:ipat.ed the· added loading. '11he Purchaser can assist the Seller 
by deecribtns abno:nnal. soil condi.tions when they are known. Thia 
JnfonnRtion wlll be ueed by the Geller to provide more realistic 
tower foundation prices in ,1 tLJ propose.].. The Purchaser should be 
very <:auttoufl of specifyitag Wl autenna structure to be located on 
1,u1 ,~xtst.11'.\8 b11UcHr.ig becau,se thr~ platform or structure needed to 
ndupt ,t,he tower to the building J s always a custom designed struc­
;t;ur•· •. IM fact, some buildings cunnot accommodate the added load 
u:nlt:.ss very ,e,tpcnaive .structural building mocUtications are made. 
The Purchaser'' s building design engineer or architect can evaluate 
the effect a specific tower will have on the building. Then he 
cnu estimate (!Oots of building modifications. When adequate ground 
spaP..e is not avRilable, a root-mounted to-wer may be very practical. 
J,t,P.m '4.15 of the check list may be used to describe building modifi­
cations to be perfonned by the Seller to make a building suitable 
for supporting a tower.· Passive repeaters are essentially an antenna 
sy1;tem.. lf the . Purchaser plans to specify a passive site in the 
system, he uhould bear in mind the following; 

3 .101 Passive repeaters require real estate. This is the Purchaser's 
respon.sibU it_y. 

j.102 'Vhe cost of a passive repeater must include foundation costs 
and erection costs. These are the Seller's responsibility. 

3.103 Preparation of the passive repeater sites, tree clearing 
along the paths o.lld posf;ibly access· roads are the respon­

aibili ty of the Purchaser. 

- (, -
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3.104 A passive repeater 11 considered to be a ra41o tranemitter 
site. As such, it muat be deacribed in each ot its adjacent 

station applications tor FCC Construction Permits. 

3.105 lf severe ice or anow conditions are anticipated at the 
passive site, the Purchaser should specify a reflector 

center line which is high enough above ground to avoid having 
the surface obstructed by snow. Since these sites do· not usually 
have ac power, ice on the surface ot the reflector cannot be 
removed by electric heaters. The Seller IIIIJ suggest methods of 
removing ice. 

3.11 A description of power plant equicnt that the Purchaser 
is to provide does not require de a led information it the 

Purchaser wishes to allow the Seller to design a power plant that 
will meet Part I specifications~ If the Purchaser's knowledge of 
local conditions suggests that commercial ac power outages will 
require more than four hours of battery reserve, then the Purchaser 
should include this inf'ormation in its description. Driving con­
dit\ona may also inf'luence this evaluation. When c0111Dercial ac 
outages are expected to last beyond usual battery reserve capa-
d ties ( 11--12 hours), the Purchaser may wish to enhance the power 
plant reliability by adding a motor generator requirement. 'lbere 
Rre three types of batteries which are acceptable tor microwave 
:.;yst:.ems. '111ey are lead-antimony, lead calcium and nickel-cadmium. 
Most central offices use lead-antimony batteries. Lead-calcium 
and nickel-cadmium are suited to remote site applications because 
of reduced battery maintenance requirements. Nickel-cadmium 
batteries cannot be floated at a specific voltage due to a 
characteristic which leads to "thermal runaway." Nickel-cadmium 
batteries and associated charging equipment are usually more 
expensive then lead-calcium and lead-antimony. Therefore, the 
Purchaser is advised to discuss its specific requirements with a 
battery supplier before electing t~ specify a particular type. 
Ext sting central office power plants which are designed to operate 
central office switching systems are the least desirable source of 
power for transmission equipment. This is due to the presence of 
switching noise and voltage fluctuations caused by traffic peaks. 
If a purchaser wishes to power a microwave system f'rom an existing 
plant, the Seller will need information to determine how it can 
adapt its equipment to operate from that power source. The Pur­
chaser will need to assure itself that the added drain will leave 
an adequate reserve when an ac power failure occurs. Sophisticated 
power plants for remote sites which do not have commercial. power 
should be discussed with a power plant supplier before specifications 
are drawn up. The Purchaser should understand that low power con­
swnption ~f solid state equipment coupled with new power source 
developments are factvrs which stimulate unusual power plant designs 
that are practical and economical. 

- 7 -
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3 .12 A 44'110ri~~i9n ot ;!;ci&L equ,ipm~mt to be provided by the 
lellet I vea the -aiuer an opportunity to describe 

unusual hardware :requ1Nilents not covered elsewhere .ln Part IlIA. 
satety devicee, special tools, framing, c~le racks :ml diatl"ibuting 
ftan1e11 are a44itional items not shown in tt.e check l.Lat that may be 
described 1n this a44endum. · 

:i .13 _,-_dtt111cripti~n o_t the buildinas to be provided by the Seller 
viii iie unnedeaaary if the Ptirchaaer elects to specify 

etmido.rd nEA masonry buildings designed as shown in REA Form TI2a. 
They have desirable characteristics which make them suitable tor 
mlcrm.a'l/e buildtngs. These include ruggedness, :fire resistance 
and ease ot expat1sion. And the materials are readily available 
in all areas of this country. The other types~ buildings which 
the Purchaser may wish to specify are portable or prefabricated 
B"truetures. These t1su&Lly require added coat items such as 
interior finished walls, insulation, special framing supports .. 
a.rid costly trMSportation. '!'hey are not as rugged as C.B. buildings. 
P'oundati-an -tllld erection costs 1nusb also be added to their basic 
price. 'l.'he 172a contract form has a complete apecitication within 
ftselt which it1clt1des totmdation "1ork and other details. When non­
etondard buildings are eOJlitemplated, the PUrchaaer should ensure 
thut f teu ec1ve red in Form 772 are included in a building speciti­
Ntt 1 ori on whi<!h the Seller c:an bid. 

t.J'• ,ff!A)'qrflj_t( 71? ~d,3'(2a mq be used to describe the Purchaser's x 
r&quireillents ror buildings which are to be provided by the 

Geller. It lliBY also be used to purchase buildings on a campletel.y 
so(>iu•,1t.(! cont:rect. 

i, l ~, JJet~i1ed pl@,rl,~ _ 1:11:lowi!!S l:mildipg modifications on which the 
Purcfu:1.ser expects the Seller to bid ought !£0 be prepared 

b.Y tu1 arch:l tect or engineer who has an intimate knowledge ot the 
ex1stfug stru,~tui'e. 'l'tiis responsibility is very critical if a 
tO'Wer is to he locat,ed on the building ( see paragraph 3 .10). The 
Ptn·"ha&er may elect to negotiate a separate contract tor this 
w'Of'k, -Loc·t\.l constructioti firms- will usually do the work f'or the 
1-east cost. 

f.-16 A _t'J,~t. ,plan o.r, e.xi~ting buildings showing tentative and 
existing equipment locations vill help the Selle:t decide 

h-6-w it will t·tt its equipment into the available space. The _ . 
floor p'lan giveo the Seller all opportunity to consider the ef'tect 
of any existing noise radiating devices on the new equipment. Since 
central atttce tlaor space is expensive, it shou1d be al.located 
acco:rd.fng to a plt111.. Mtll:tiplex and mir.rowave equipment rack 
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locations muat alao be located according to a plan. Hen then, 
is a point at which the Purchaser has an opportunity to think 
about a rack growth plan to permit an orderly expansion of the 
system. Multiplex rack arrangements are uaually planned for 
low density (120 channels) or high density (600 channels) sys­
tems. Radio equipment arrangements do not have this restraint 
unless a route is planned to carry more than two RF channels in 
the same direction on the same antenna. In that cue,· the Pur­
chuer must allocate apace for orderly growth of RF racks so 
that each one may be added to the terminated wave guide port ot 
the previous rack without interrupting service. A Purchaser 
may also simply delegate floor planning responsibility to the 
Seller. The Seller will then arrange the racks to fit its 
particular type of equipment. 

3.17 A plot plan sketch of each site where building or tower 
work is contemplated will show the Seller which areas 

are available for the construction work. The Seller will use 
thJ s sketch to consider placement and orientation of a tower , 
foundation and/or building. Before actual work ccmnences, an 
accurate plot plan containing the plot plan ■ketch information 
will be needed to stake the construction area. 

3.1n A description of the Purchaser's spare ~arts requirements 
is intended to give the Seller some gui es which will 

limit its tendency to automate a spares list. For example: A 
l>urchaser who has two maintenance centers will, moat likely, want 
to equip each center with spares. The same logic applies to 
equipping maintenance vehicles. In some locations apecial tuaes 
··and lamps ma.v be difficult to find. Purchasers who are faced 
with this situation may wish to specify' several years supply of 
these items to be included in the Seller's spares quotation. 
Unless the Purchaser provides some form of guidance, it is likely 
that the Seller will propose a list of spares which is unsatisfactory. 

3.19 A description of the Purchaser's test equipmen~ requirements 
is intended to be a request for the Seller to quote on 

special test equipment designed by the equipment manufacturer 
to service its carrier or microwave equipment. Standard test 
equipment purchased directly from the test equipment manufacturer 
will cost less and repair service should be better because the 
Purchaser will be working directly with the test equipment manu­
facturer. Sellers are nevertheless encouraged to suggest suitable 
standard test equipment. If the Purchaser has determined the 
number or locations for which test equipment will be purchased, 
that in.fonnation wi.11 penn1t the Seller to provide correct 
quantities. 

- 9 -



REA TEll<JI 933 

3.20 A description Qt training to be provided by the Seller 
establishes a firm require•nt which the Seller mu■t 

include in its cost estimates tor the proposed system. 1be 
information provided by the Purchaser will &1.■o give the Seller 
the kind ot planning information it will need to achedule the 
training. A Purchaser should insist on training when it hu 
had no experience with the equipment to be installed. Each 
manufacturer has its own unique line up and teat procedure. 

3.21 A deacr!Jtion of documentation to be provided by the Seller 
is inte ed to include all essential drawings and inatructiane 

the Purchaaer wUl use to maintain the new system. It the Purchaser 
he.o several locations where maintenance or engineering personnel 
will be located, it should specify at least one cczaplete set tor 
each of those locations. '!be Seller needs to know the size am. 
complexity ot the Purchaser's documentation requirement because 
it is a cost item which must be included in the Seller's proJect 
cost estimates. 

1.22 A statement of special considerations gives the Purchuer 
an opportunity to provide information which baa nothing 

to do w1 th a hardware requirement. For example,, the Purchaser 
ma_y wish to specify that the Seller will provide a frequency plan 
for the microwave system. The Purchaser may uae this statement 
to waive the requirement for a factory test when the new equipaent 
is to be added to an existing system. This kind of' requirement is 
a 'Work item the Beller needs to know -when preparing project •t 
estimates because it involves expensive engineering manpower. It 
the Purchaaer can anticipate work items and state them in thia 
addendum, the Seller will have fewer opportunities to negoti•te 
<;ontract changes. 

4. HCM THE SELLER MAY USE PART IIIB TO DESCRIBE I'l'S PROPOOAL 

I~ .01 J\ list of material and services is the basic substance ot 
the Seller's proposal. From this list the Purchaser should 

be able to learn quantities and types of equipment to be provided 
by the Seller for each site in the system. Because the HBA 397 
contract includes installation, there should alao be a description 
of liork which the Selle.r proposes to do at each aite., 'Jhe Seller 
should consult the "List of Materials Acceptable tor Use on Tele­
phone Systems of REA Borrowers" to determine whether equii:aent 
included in the proposal has been accepted by REA. Microwave and 
multiplex equipment are included in the list of acceptable material.a. 

- 10 -
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4.02 A list of spare iarts should be baaed on guidelines set by 
the Purchaser an the Seller's knowledge ot its own equip­

menl-. When it can be shown that the Purchaser needs more or leas 
than it hu specified, the Seller is invited to make its recommen­
dation accordingly. 

1,.03 A list of test equipment will be used by the Purchaser to 
detennine if any·ot the items are already on hand. The 

Geller's 11at will also provide info:nnation which the Purchaser 
needs to adjust its test equipment budget. It is likely that only 
those pieces of test equipment manufactured by the same company 
that manufactures the coDDJ1unications equipment will be purchased 
from the Seller. 'l'he Purchaser will, o:f course, give serious 
consideration to purchasing all test equipment :recamended by the 
Seller. Test equipment should be ordered early so that it will 
be on hand when the new system is turned over to the Purchaser. 

4.o4 Calculated noise performance for each trunk grou~ is 
information the Purchaser and Seller mq usetoetermine 

whether the new trunks will meet the noise specification stated 
in Part I of the 397d specifications. If all of the major noise 
sources in a trunk group are considered, this calculation should 
be a very valuable tool to assess the suitability of equipment 
and equipment arrangements proposed by the Seller. 

4.05 The calculated maximum power required at each site will be 
reviewed by the Purchaser to estimate whether existing or 

proposed power plants can handle the load. The calculation will 
also be used to determine whether the required power :reserve 
capacity will be ~equate. 

4.o6 A functional block di~~ of the Seller's proposed system 
arrangement will give ~cte Purchaser an idea of the Seller's 

grasp of the system requiremeuts. A block diagram will also clarify 
the Seller's method of dropping and inserting portions of the base­
band. The Purchaser· can then see how the radio baseband will be 
affected by baseband bridges and splitting filters proposed by the 
Seller. The block diagram can also be used to evaluate system 
effects resulting from increased noise on any single section. 
Another item of inf'onnation the Purchaser may learn from a block 
diagram is the Seller's proposed method of extending or inter­
connecting the baseband. Voice frequency extension losses and 
equipment arrangements may also b.e shown. 

4 .0'7 A functional block diagram of the order 'Wire and alarm 
system will help the Purchaser understand the Seller 1s 

proposed system. It 'Will also be compared to the PurchasPr's 
opeci~ication for compliance. 
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4.08 A chart of the baseband sr.ctrum al.location.a t~r the proposed 
ayatem will help the Pure aser understand how any drop and 

insert locations affect the use of the total bueband apectnua. 
Here, too, the Purchaser will have an opportunity to assure it.self 
that the Seller understands and complies with spectrum allocation 
requirements when stated in Part IIIA. 

1, .o•) Preliminary radio trequenci engineering data for each micro-
wave path may be uaed byte Pnrchaaer to examine the path 

engineering concepts used by the Seller. It can also provide the 
Purchaser with basic information such as tentative tower heights 
end antenna sizes. 

l1 .10 Buildi lane and cifications tor non-REA 
buildings will be used y the Pure aser o ev ua e he 

suitability of the proposed buildings. Information contained in 
the Seller's proposal will be used to determine compliance with 
local building codes. The plan and specifications will also be 
examined to detennine acceptabil:l.ty of construction details, 
materials, finishes, and equipment included in the completed 
building. 

4.U ,A project cqmpletion schedule will give the Purchaser and 
:'.3eller an opportunity to (1) budget the work tL11e, and 

(2) periodically check the work progress to evaluate ways to speed 
the work if several of the activities are not completed as scheduled. 
This should reduce the possibility of a project cutover dat~being 
missed because of poor coordination of each phase ot the work. 'lhe 
schedule will give the seller and the Purchaser a tool to recognize 
delays in time to do something about them. 

4.12 Deviations or exceptions violate the intent ot a specifi-
cation except when they introduce inf'orlll$t1on which is 

new and necessary to do the work. It is to the advantage ot the 
Purchaaer and Seller to insure that enough information is given 
to severely limit the necessity for contract changes. 

- 12 -
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APPEMDIX A 

Example Showing Campleted Part III For 
A Hypothetical Microwave Syatem 

1. It is recognized that each syatem ia 41,rerent. Each engineering 
tin and each ■upplier have relatively establiahed •thoda ot 

presenting into:rmation. REA Form 397d ia arranged to pel'IDit each 
party to uae its own format when submitting information. For those 
who do not have an established tormat, we have 1nclu4ed the following 
pages which include details tor a microwave system containing con­
sideration■ described in this section. Where intonation would be 
essentially repetitive, only one such sample is included in this 
hypothetical example. 

- 13 -



PARI' III 

POlN'J'-TO-l'OINT MICROWAVE RADIO EqJIPMENl' 

PU1lCHASl!.'R 'S l!:gJIPMENf HEQUIREMENTS AND TEX:HNICAL DQ.A. 

FON . APPLlCA'l' ION ENGlNI!ERING AND SEL~ 'S T~HNICAL DAT A 

l. GNNEkAL 

1'hA addenda chockod in Part IHA are supplied by the Purchaser 
lo aid tho Soller in quotln~ on a Point-to-Point Radio (Microwave) 

sy~tnn1 to provldn circuits bot.ween the central offices listed herein. 
1'ho Sc:tllor shall complete Part IIIll addenda where applicable and 
~.ubmi t Any additional inform,1t.:ion it deems necessary to fully descrih:i 
Uae sy:;tom proposnd. Examples are included in REA TE&CM Section 93J, 
bsut1 2, "Appli cat.ion Guide for Potnt-to-Poi nt Microwave Radio S1,ec­
ific.it.icn Rl!:A }l,or111 397d." 

l. l Whnt'<l tho connecti ne company will own A portion of the RF and 
n1ulti plex equipnaent which comprises the system covered in this ·...._ 

spocific11tlon, thf) Purchaser shall provido the Seller with all avail-
ablo U,chnical inforution by attaching a description to Part IIIA. 

1.?. Extonsion8 of multtplex channels ovor pai.red telephone cable or 
open wil·e circuits shall be treater! as trunk carrier and covored 

in nli:A fo'orn1 J9?b. All multiplex (carrier) equipment used at the far 
ond of the physical taci lity shall be listed in Form J97b under the 
name of tho cantral office in which the channel modem units and four­
wi.ra tormlnations are placed. This equipn1ent need not be specified in 
Part Jlt of REA Forni J97d; however, the terminal equipment which 
connucts 1 nto tha RF baseband shall be includad in REA Form 397d. 



REA Project No. 9090 

P.Am' IIIA 

POIN'f-TO-POim' MICHOWAVE RADIO E(JJIPMENT 

PURCHASER'S F~QUIPMENl' Rl!~QUIREJ.1ENTS AND TECHNICAL DATA 

F'OR APPLICATION ENGINEERING 

(Sec REA 1'F.&CM Section 93)) 

1. Purchaser's adclonda to this specification are: 

1.01 l£j A narraU vo description of the proposed system including 
locations, kinus of trunks to be established, types of 

0411ipmont existing and to be addod, connecting company considerations 
nncl th,i cutover date, if known. 

1.02 lf]. A map showing the geographic location of all central 
offices and fixed radio sites to be included in this' 

:;y:.tem. It should also include road information, mileae;es and other 
1:indmarks which can be used to loc4te the sites. 

l.OJ [f;/ A trunking dlar,ram showing the 
to be cstabl:i shed between each 

i11cludo mi.1ear;t1s and types of facilities, 
botwoon off:i.ccs must be maintained on this 

quantity and· type of circuits 
office. It should also 
Geoeraphic relationships 
diagram. 

1. O'• /jJ A narrat.ive descd ption of existing equipment which Purchaser 
proposos to include in the new system. This description 

::lioult.J contain existinr, equipment m:inufacturer' s name, ioodel number, 
lo,:nlion of oquipmont, exjstine tower heights, interface levels and any 
inform;1t1on wh:ich m.:i.y hclp the Se]lP.r to better understand the Purchaser's 
nxisUnc sysLem. 

J.05 /jJ 

Jocat1on!:. 
chart. 

A b;i.seband spectrum allocation chart illustrating existine 
supnrgroup, r,roup anci channel assignments between existing 
J>ropoi-od frer111ency allocations may aJ.so bo shown on this 

1. 06 J.x/ A statement of connectine company eneineeri.ng data. This 
should include the t.ype of connecting facility, quantity 

arid type of trunks to bo established, types of sieMling, and te_rminating 
oquipmont to oo provided by tho connecting cornpany and other information 
wh1.ch may a ffoct the cost and time of completion of this work. 

- 15 -
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l .O? @ A descriplfou or the multiplex and associated VF equip111Snt 
to be provided by the Seller. This should include a state­

mont or <>11r.rall ng voltage, tho number or chanr10ls tor which the equip­
mont i,h:, 1 J bn arrnnged to expa:nd, multiplex options such as frequency 
synchror1h.allon or supercroup regulation, the number of circuits to be 
wi rod, t.h,! nuuabAr or circuits lo be oquipped, kinds of signaling to be 
prov:idod, kind~ of voico froquoncy terminating devices to be provided, 
kind:. or jack~, and any olher miscella~eous equipment. All equipment 
shoulcl ho l inlod by locnlion and circuit group with which it is to be 
a:;::.oc\al.od. A :}t.at.omonl cJr required operating net losses by trunk group 
111u:;t. be inclurlod in thi.n list. The Purchaser must also include a 
eomplot.e doscr-lpt..ion or i.ts cEtntral office trunk relay equip111Snt to 
which Um now oqui p111enL will be connocted. Rack heights must be shown 
for onr.h }('tcalion. 

1. 08 /!7 A description of the mi.crowave equipment to be provided by 
Saller. This may incluc.lA a statement of operating voltage, 

klnd of eonfi.gurulion (diversity, st~1idby, other), whether terminal. or 
r(:peator, pretct·red operating frequoncy band (2, 4, 6, 11 GHz) and 
qw-rnt. i lies for onch location. Rack heights must. be shown. 

1.09 /jJ A dtHlcr·ii,tin11 of the order wi.re and alarm system to be 
1n·,wlt.lcd by ~;unt,r. Thi.r. should describe the line facilities 

t.o bo u~ud. tho l.oci'ltion of tho alarm ce.nter, the number of alarms and 
cont.r·u l fun~Uons, maxin1u111 alarm and control function capabiU.ty, 
loc.,Uon or ordor wire appoarancos, and central office alarms to which 
Ud s uqu jp111tJt1L wj ll bo connoclc:d at tho alarm center. State quantities { ,1 

for unch lo~nlion. · 

1. lO fl] A description of lhe antcinna systems to be provided by 
Seller. 'l'his should show the kind of to,-.ars (guyed or 

solf-supportnd), desired wind loadinc, ultimate number or antennas, 
type of antennas (parabolic, shrouded, horn-reflector), preferred trans­
mi::.r."iou llnt.1 (lypo of W.'.lvo guide or coaxial cable) ard tower lighting 
informal.ion, if known. · 

1 .11 t!J A de:;cript.ion of power plant equipment to be provi.ded by 
::;e1b1)"• This should include Purchaser's battery 

re servo i:-oqui ro,uenl • a roquiretnent for motor generators (when needed), 
nvn i l:lhility of co1nmerc1 al power·, reliability of cona.-nercial power, . 
r,1·oferrad ballf!r.Y '1oltage, preferred type of battery (lead-calciulll, etc.). 
Quant.i ties anusl bo staled for oach location. If Purchaser's power plant 
if; to b& used, a state1110nt or existinc voltage, capacity, busy hour load 
and charr;er capacity slia ll bo made for each location. 

- 16 -
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J .12 D A description of special equipment to be provided by Seller. 
This should include special signaling, terminating or other 

equlpmant which has not been described in other addenda to this spec-
ification. · 

l. 1) fiJ A description of the buildings to be provided by Seller. 
This should include type of construction, size, apecitications 

nrK.I locntton of ench building. 

1. 14 l:i/ RtA For111s ?'/2 and 7?2A for· each standard Jdasonry building 
to be providud by Saller. 

1.15 fil Detailed plnus showi.ng building mogifications to be performed 
by Soller. Plans should contain enough information to allow 

Sol lor to obtain a firm construction bid on the work. 

1.16 [iJ A floor plan of existinc buildings showing tentative and 
existtng equjpment locations. The plan should be drawn to 

scale and oxistine; equ:\pment should be identified. 

1.17 fjJ A plot plan sketch o.f each site where building or tower 
work i.r. contemplaLcd. This sketch should identify plot 

boundaries, show oxistinc structures, locate undargrouoo and overhead 
utiHtfos and show proposed location of new construction. 

1.18 f!J A doscript1011 of Purchaser's spare parts requirements. This 
shoulci incl i.tclo the nuinber of spare modules. the Purchaser 

propo:1cs to slock for each acUve module whose failure can affect service 
on tc,n or mx·o circui.ts, lhe number of spare passive modules for each 
pas:;ive modulo who:;o failure can affect service on 60 or more circuits, 
and a statement of the number of years supp1.y of fuses ar,d l.t.mps to be 
~toc:kcd by Purchaser. 

1.19 J!J A description of Purchaser's test equipment requirements. 
1'hi s should 1.nc:1.udo a requirement for a full complement of 

::iollor's card extenders and all special test equipment manufactured by 
llio Scllnr to service its equjpment. 

l. 20 Ji] A description of training to be provided by Seller. This 
should include the number of employees to be trained, the 

pr11forrl:cl t.raini.ng location ( factory or field) and the level of training 
d<,si rod. 

Jlio:A Form J97d 
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1,21 [j/ A deacription ot docwmntation to be provided by Selt.r. 
TM.• ahow.d inc,lude path survey data, equ1pant rack '--..... __,, 

profiloe, floor plana, ■yet.ea block apd level diqrau and radio log 
book■• Quant1 t.tos 1hould be at.ated. 

l. 22 /j/ A ■t.ate•nt or epecial considerations. Thia 'Ila¥ includt 
•••1gn•nt or reaponaibilittea not covered •l•wheN, 

arocial operating condi t.iona, soil information, etc. 

1. 2'.) [j/ The Selle.- oMll submit information tor the following iteu 
in Part Illli: 1,01 _to ........ 1 .......... 09.,,...._1_._11 ___________ _ 

- 18 -
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System Desoription 

DA ProJect No. 9090 
Addendum Bo. 1.01 

'lbe microwave system contemplated by these specifications proposes 

t.o (1) expand an existing mcrowave ... muJ.tiplex syst• between Cal.lbuh 

and Jasmin to include the existing CDO at Doche, (2) establish a new 120 

rhannel capacity microwave link between Doche and King Mountain where it 

will interface with the existing system and (3) establish a new 6oo channel 

c•apad 1.y mlr.rovave system between Jasmin and Keystone. The seller will 

provide a new building at. Keystone. New equipment will be installed in 
• 

ex I.a ting buildings at all other si tea. '!'be seller is to pro~de aelf-

oupported t.owers at. Keystone and Doche. At Keystone there is apace to 

luciate t.he t.ower on the ground at the rear of the existing central office 

building. At Doche it, will be.necessary to place the tower on the roof 

of the build,ing due to- the size of the lot. This Will J)!ltl'll1.t a planned 

expansion of the building at that location. The tower BUPJ)lier has stated 

t.he existing towers at King Mountain and Keyatone can acc01111110date an 

additional 12 foot parabolic antenna. 

Existing power plants are to be used at all sites except Keystone 

where a new power plant Will be provided by the 'purchaser. 

Exlsti~ trunking arrangements, Doche-Jasllin and Keyatone-Jumin, 

wJ ll be retained in service to supplement the new trunks~ .These are 

c•arrlcr derived trunks which Will not be affected by this specification. 

At. Keystone the purchaser will move the existing carrier terminal.a to the 

new ,:ent,ral office after the new office is cut over. 

Addenda describing the requirements more tully are included. 
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RIA ProJect Bo.~­
AdderAa lo. 1. 04-

Deacription ot Bx1at1ng lqµipment 
Which Purcbuer Proposes to Include lniev System 

The exiating Calabash-ICing Mounta1n-Jasm1n'aystem contains a 

Parltcolenge liGRZ frequency diversity link between King Mountain and 

Jasmin. The baseband is extended bet-.een Calabash and ICing Mountain 

on a composite coaxial cable aa shown on the trunking diagr•. 'l'owar 

heights are 120' at. Jasmin and 8o• at King Mowitain. 

The aerial coaxial cables are terminated in a Faritcolenge UB-2 

wire line entrance link which is equalized and regulated tor 6oo «!b@nel. 

loading. 

'lbe multiplex is Ji'aritcolenge 6o<>t. It is-arranged to be expanded 

to 120 channels at Calabash and Jasmin. Present use ot super grCA.1.p II 

tu showrJ on the existing baseband frequency all.ocat1on chart attached 

t.o thio specification. It ia anticipated that SG I Will be established 

for the Doche-Jaamin trunks. 

Present side band levels into the radio are -41 dbm. Tone levels 

into t.he radio from the alarm system should not exceed -30 dbm. The 

wire line entrance llnk is a zero loss system. 

The existing alarm system Will be removed by the Purchaser. 

- 22 -
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RIA 1To,1ect Ko. 9090 
A44en4lla Bo. 1 .05 

Buns.aw IINbenlll rre1uen07 Spectl'lm Allocation aiart 
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IIIMIIAKS 'IO a 
► I ' I 

► t I. I ' q 

RM hoject. •o. ~ 
Addell4a ao •. l.~ 

Location ----------
CCIIPAlr ... ,. 

Dlswaetcma with __ ••-•-- •_11_.,_•_-__ 1e_1_1 ___ ~ _____ (aonneoting 

OQIPU7) 1'88ardina the aetbod ot interconnection haft led 

to tile tollowin1 concluicna: 

Mlcrovave 

Baseband. extenaion 

Carrier 

CANA IIDll oatptDa ____. t.1WID to be CGIIIIHte4 

to 11-2 earner tllrelllfl 23 - pa4a m a " viN bul•• 

ff 

Sipal~-

Seller•a out ot band: PAM leads to be interconnected 

witb 8eller•a SP a.:1.paltng unit.a associated with the 

SWB N-2 sya,tema. 
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REA Project Ro. 9090 
Addendua Ro. 1.07 

Loeatl•· --.fmP'"91~---"'-·-----

Description of Multiplex and VF Equipnent 
to Be Provided by Seller 

~t1plax ecplpant to be pronde4 '7 Seller shall be arranged 

in accordance with requirements shown. It shall operate trca 

48 volta and shall be arranged tor expansion to __ 60_ 
channels 

Sellar abaU eq11lp each mltiplu tel'lllnal VS.tb 

Jtftqueacy apcbronl&atlon ( ) 

Group nplaUon (x) 

....__t carrier npply (x) 

Ot.ber 

Qt7. 12 cb•n•\ •ncla to be pronda4 'b7 a.u.r. 

'l'endaat.1111 de'dce• to be proncled bJ' Sellar are abova. 

Jackftelcla abell be npplied. u abovD. 

Floar •pace tor __ 1 __ 19" equi,-nt racu 1• ••U.able 

tor tbi• equip11nt. Racu pron.dad by Purcbuer ___ .. __ 

Seller X • ------
Rack beigbt 9' Cl' Rack deacrtption ToJ !'WR9n!4 • 



RM Project Bo.~ 
A4clen4ua 110. 1.07 

· Looation_."li .... am;m.-----
W 

Tenid.nation m 
Requir .... ta M 

Circuit Ora11p Deaipation and/or Description 

J,...in 

tRUIIK IIOIMIDCI 
E&M, R.D., .. 
Loop 

c.o. TRUNK 

Ckt. Krr. 
Ckt. No. and 
Options 

'l'EHMI~'fION 
4W <>r iw 

8tua••• 
IDTOllo 
K, L 

PJlf or C0111p C..• let 
Net 

*IV 

L21) 

MULflPLKIC SIGlW.IJIO 
In or Outof Olat of Be.pd L2 
Band 

MISC. BQUlfMlft 
Pads 

Pulse Link 
Reptr. 

DX, ex; UIX 

Repeat Coils 

~ACK STRI.PS 

2W, 4W~ Sig. 2W 
Kon, Other 

Net Loua 2.5 db I 

•B Bqlllp. 
V Wire Only 
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\ 

I _ ~ I • ... ..,...~­
.., a JIIIOfllllD II -

111A Project lfo.-9Q2Q. 
Addenda 1fo. l.~--

Locatim lei 1e er-: 

U' eqais-nt to be aapplied by Bill.a .,ull operate fNII 

lt8 volts DC. -----
___ - ___ ;n,peatere ahall be fund.ehecl b7 •11er. 
___ 1 ___ tera1na1• sball be tamiehed bJ' 8eller. 

RP' eqd.piMmt applied b7 seller ahall operate in a (r. mv.) 

(s. mv.) (H. STDBr) (Ol'RIR) ______ oonfipraUon. 

noor apace• available tor_(Qt7J __ 1 __ 19" eqaiiamt raok1 

is av~labl• tor tbla ec:piJJllllllt. Baca provided bl'. Pllrobuw 

----·Seller . I • 
. Rack heipt. _ __.9_1_0" _______ • Raok daeorlpt:loll • •11 rut 
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'l'O M PRO'IIRD> BT IIIIM 

REA Project N::,. 9090 _ 
Addendum No. 1.09 

A station alarm system is to be provided ~ Seller and, •arranged 

n.:~ fo.J).owa: 

Line facility to be used (BB) 

Qty. alm .1'1nctions 

Qty. control functions 

T.ocal display (() 

X 

l,O 

0 

X 

(WID) 

• 

• 

• 

- • ------

Expandable to lO 

__ 1.,..o __ stations. 

alms ___ o_controls ____ _ 

Master tenninal/ s (Qty. ) ____ 1;_• ___ • 

Equip master terminal with alm. contacts to permit 

interconnection to c.o. major ___ x ____ minor __ ,.J ___ _ 

audible X alann system. -----
An order wire is to be provided by Purchaser 'IPMl£d, 11N leM♦iD 

:-ieller Tovvd Kent, and arranged as follows: 

Tel set appearance at this location ___ x ____ • 
Rxtension via facilities to • • ------ ---------

1-'loor space for Qty. 19" racks is available for -------
thiR equiprent. Racks provided ?Y FUrchaser_---iX _____ _ 

[3cller ______ Rack height _______ Rack description 

• ----------
~• alana •yatea to repl&C41 exi•tiD& al.an a79ta on 

Caluub-K1ag Nowlta1n-JUll1n ayatea. 

- ?.8 -



mac:RIPl'IClr ·a, AllftlllA 818ftN 
'1'0 •· PROfXDm U 8113D 

RF.A Project No._,20.,.22_;._ 
Addendum N~. 1.10 

Locatie11 __ JQ3118819BIPl'IL--­
QQCII 

Antenna supporting structure supplied b7 Beller __ X_*_* ___ _ 

!ihlllJ ue (GIJYED) __________ (s.s.) _____ x __ _ 

(O'l'Jllo:R) ---------- nnd located in accordance with 

:1U:11hed plot plan R1retch. 

F.xisting antenna supporUn.g fltructure i• a Mfr. ______ _ 

Ho,fol • 

Tower lighting and alarm relay panel to be provided by Seller 
I 

X (1t requ1recl by FAA) 

Antennas transrr.bs ion line, pressurization and necessary hardware 

to provide a complete antenna system are to be supplied by 

Purchaser Seller X* • ------------ -----------
Protective covering and/or 3llti-ic1ng shall be provided. by 

Seller X • -------------
Additional antenna system features to be provided by Seller are: 

*Alltenue to be eb.rCJ1&ded type 11' aounted on town. 
--seuer to 111041ty b111l.d1Dg at Doche per attacbaln\t to tb1a · 

apectticatlon to aupport roo1'-aau.ated towr. 
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acaunm a, P01111 PLAlft' 
to a PIIOfIIIID Bl' SELLER 

REA Project No. 9090 
Addendum No. 1.11 

Location~-='-=111111=~----

r.o111111Brcial AC is X ia not • available at this ----- ---
locatim. Normal varlatim or AC voltage ia ! _1_~_-__ _ 

volts. 

Existing central ottice battery to be used with proposed 

equipment is 118 volts. Ampere hour capacity or -----
existing battery is_ 1_15_0 ___ • Present busy hour load 

mnps. A ,. hour bl1S7 load reserve 111st -----
b.,, rct.ained if proposed equipment is powered f'rom existing 

battery. 

New battery plant to be provided by Purchaser __ • ___ _ 

:-;o 1 l er • shall be vol ts. A • hoar ---- ---- ------
bu:~y lond reserve is required. 

Addi tion:il batt. accessories to J>e prov1.ded by Seller are: 

F.xisUng charger capacity- is ___ 7_5 ___ aq,s. 

Purchaser ___ x __ Seller _____ shall provide (Qty.) 

charger/a rated at 25 -------l 118 amps,----

vol ts DC. 

Rx:isting standby generator is rated at 50 KVA. ------
New standby generator provided by Pur~haser __ • ___ _ 

Seller ______ shall be rated at _______ KVA. 

A complete ____ .f\lel syst•, exhaust system abd air 

circulation system is to be provided by' Purchaser __ -__ _ 

Seller • ---------

I 

'--
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REA Project Bo. ~---­
Addenclm Ho. 1.13 

Locatim lll8tCill 

luilding to be provided by- Seller shall be _.....,15 ...... t_,t...,. _ x 

20 n• . 
Standard IIUODl7 cmstru.otion _____ x __ oth.er _______ • 

adlding to be Mq_X __ partially __ • __ ~pped 111.t.b 

.framing a11d cable rack by seller. Framing height above t'loor 

is 9' fr tt. 

Frudng and cable rack in. existing building to be providltd b.r 

Purchaser Seller - • ----- --------
A.c. and n.c. distribution cabling in exlatmg bllild1ng to be 

provided by- Purchaser - Seller - • ----- ---------
Grounding system shall be prorlde4 by Purchaser ______ _ 

Seller X • --------
Other building requirements to be provided. by seller __ z_• ___ • 

*Air COD41t1Gll1Da 11114 electric ••tu abowD CD TIM Dva• 
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T:'wide flange I-beams to be sized when final 
tower reactions are known. 

\ 

I 
I 
\ 

~•. This plattom design to be used tor S.S. tower 
heights not to exceed 50 1 • 

J. Anchor bolt setting, size, and quantity to 
be cletel'llined when final tower manents 
and reactions are known. 

la. llelllove rooting to permit bearing block to rest 
on concrete aurtace. Watefl)root with pitch 
pocket or equivalent. ,. 

,, • . Pl.attorw dee11n t.o be approved by- consultant 
tor Bender Tel. Co. 
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-----

,-.-------· ·····-····· 
adl.ding Moditicat.ion . 

to 
Provide Tower Pl.attom 

at 
Doche c.D.o. 

Bender Tel. Co. 

--------------···. 



I* 
tj: 

i .. 
I.I I 

t) 
.. ~ p:; 

r ·: -! 
. ~. 

~~ I p; 
t) a ii 
I .· rn·. a 

..:I 

VF:3'1'1 JJULE 

Scale 3/8" • l' - O" 

RIA ProJect Ro. 9090 
Adden4ua Wo. 1.1r-

,--- -- -'1 
I I 
I MOl'OR I 
I GEN. 

I 
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I I 
L ____ J_ 

L- ___ , 

.. -, I . 
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~ _J 
I I 
I I 
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L~J 

FLOOR PLAN 

Doche & Keystone C.D.O. 
Bender Tel. Co. 

J 
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TOWER TO IE LOGATED 
\ IN SHADED ARIA 

✓ ' 
\ LOTS 4 a 5 

IICTION 24 

} IC!YSTONE CO. 

~ ALA. 

\ 
a ' 
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SCALE '10 • 10' 

PLOT PLAN 

KEYSTONE C.0.. 

&ENDER TEL.COMPANY 



RIA ProJect Ko. 9090 
Addendua lo. 1. l6 

Location 

DESCRIPl'ION OF SPARE PARTS 
REQUIRDCDTB TO BE COJISIDERED BY SELLER 

JASMII 

L. ~ic L hi r ::hull supply spare equipment as follows: 

l. L :;pare module for each active module which can affect service 

on LO ur more circuits. 

I . ' . ' :;1,1.LrP module for eo.ch passive module which can affect 6o 

I. :ipnr•i ruseo and lamps based on estimate of quantity required 

ror one year of equipment service. 

Addendum No. 1.19 

D&SCRIPl'ION OF T&ST EQUIPMENT 
TO BE PROVIDED BY SELLER 

l. :Jeller shull provide test equipment based on the following considerations: 

1...l A maintenance center at· Jasmin to be equipped to provide 

. ' .. 

rout.lue maintenance. 

1.; · A mulntenWJce vehicle equipped to provide routine maintenance 

ut other locations. 

l. .i 'l'est equipment to be only those l te111s manufactured by microwave 

and multi~lex manufacturer shown in Seller's proposal. 

:3e11Hr is encouraged to include u list of recanmended test equipment 

tu be supplied by others. 

j 
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~ 
i 

D!.BCRI.Pl'IO:rt OF TRAIIIBG 
TO BE PROVIDED BY SELLER 

REA ProJect No. 9()90 
Addendum No. l. 20 

Location JASMIN --------

:iul.Ler :;hall offer to conduct a system maintenance training course at 

: i,! lle.r • r. X Purchaser's - location for (Qty) __g_ Purchaser• s employees. 

1'ru.1 uing objectives are to provide working knowledge of emergency and 

r, ,u 1.111e maintenance procedures required to keep the system performing 

11111. I :Hue torily. The Seller shall be responsible for providing all 

1.r,Li11l11g aids, materials, test equipment and instru~tors. Seller shall 

prov i de uys t:.em equipment when training is conducted at Seller• s location. 

l'url'lm.s<?r's oystem shall be used for training when classes are conducted 

u.l. l\,rchaser • o location. 

DESCRIPl'ION OF DOCUMENTATION 
'i'O BE PROVIDED BY SELLER 

Addendum Bo. 1.21 

__ J_oct.G of lnstruc·tion manuals shal.l be provided by Seller tor each 

type 01' equipment~ 

j sc ts of path survey data. 

J sett; of rack profiles and floor plans. 

J sets of the system block and level diagram. 

: • radio log books. 

Documentation in addition to above items shall be provided by Seller 

us follows: 
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REA Project Ro. 9090 
Addendum Bo. 1.22 

....,.. a, 8JIIICUL CCIIIImMl'Xca 

'l'be eq111,-nt, •ter1.ala u4 1.Dll.ilat.im tbat CQlllll'llle- t.ld.• 

ayet.ea· eba1J. ...t Ula requlnllilDt■ ot Part■ I, II u4 ID ot 

tble apec1t1cat10D (HEA Ji'orm 39'fd). 

Pat.b 1111"0l"llat1on bue4 on a aap •tudif 1• --...wt. a 

propoaal. Bowiewr, coat ot a eite 81ll'ftJ' all&ll be incl.ladN 1D 

the propoaal. 

IOl'll&l ■oil ■ball be --4 'llbttD preJU"1Dg towr aD4 

building tGIID4at.1oa propon1.■• VarS.atloa■ aball N ~te41'7 

contract -Ddllnt■ • 

Sellar ■ball prcmda teclmical. data n41d,ft4 to CClllplete J'AA 

.and FCC tona. Seiler _____ i111"CbaNr __ x __ vs.u pron.ta 

and cc.plate PAA Ul4 ICC tol'IIII IID4 alllait ~ to t.llNe .... cd.N 
. ' 
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PART IIIB 

REA Project No. 9090 

Seller Faritcolenge 

fOINT-'fO-POl.Nl' MICROWAVE RADIO EQUIPMENr 

SELLER'S TECHNICAL DATA 

(Seo REA Tl!;&CM Section 9JJ) 

·1. fiol I.or 1 ~ addenda to this specification aro: 

J.O I JjJ A U :;t of nnt.nrial and sorvices to be provided by Seller 
for each location. This should include training. 

I .Oi' [iJ A list of sp,'lre part.s to oo provided by Seller. 

I. 0-j /iJ A list of test equ i pmcnl to be provided by Seller. This 
should i.nclud(:l Seller I s rocommendod list of test equipment 

111:u111f':td.111·rHI by otl1nrs. 

I. OIJ Ii] C:1lculat.cd noi so performance for each trunk group. This 
should ·j nclur!o a summation of the noise contributj.on of 

n I I racl i o li nkr. and multiplex terminals in each trunk group. 

l. O,'.j fiJ Cal cul:-i.Lnd ln,'lximum power required at each si to for equipment. 
provici<:d hy Soller. 

I.OG /fJ A functional block diagram of the system showing the voice 
frequerwy, mu I Lip lox and RF baseband arrangement. This 

:d11,11 Id i I111:,t.ra t.n Ll1<.' propo:.ed plan at baseband drop and j_nsert locations, 
:111rl t.l1l, pl a11rJ1:cl me Lhod of ext.enc Jing the baseband where applicable. 

1.07 f!:7 A functional b1~ck diaer.:im of the order wiro and alarm 
system. This should illustrate bridging arrangements, 

:111xili.:11·y :unpli.f1f'r.s, lone frequencies, location of alarm center and 
loc:1l.iP11 pf ~pecial filV:rs. · 

] .OB lt.""J A chart of t..ho bascb.1.nd sp::lctrum allocatjons for this system. 
'l'ld s should i lluslratc suporgroup, group and channel assign-

111u11I.!; l,0Lwnor1 nll ·1ocations. J•:x:istinr, and proposed assignments should 
lm :,hown. 

1.09 fl Pro J h11 n:i.ry radio frec1uoncy engineering data for each micro­
wave p:1 lh. 'l'his should include tent.a ti ve site locations, 

p1lh ln111~th!;, ar1L<'1ma si.7.es, t.ran.:;rni..ssion line information, calculated 
fade m.'lr~in anrl a prop.:i~nLion rcl:iabilily estimate. 
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REA Project No. 9090 

Soller .Faritcolenge 

J. IO D UuiJding pl:ins and general specifications for non-REA 
buildi.n~21 lo bo provided by Seller. Thia should include 

founchi.iun dol.ail:i, structural details, si.v.e ot building, inte1•ior 
and flxlorior finl:.;h details, elf'ctrical plnn and temperatu~ control 
pln11. 

J. JI fl A project complot.lon schedule. This should include time 
nllocntion:. for the palh survoy, FCC activity, equipment 

111,11111 r:1d.111·,:, :i.y21t.,·m ont~i.neori ng, construction work, equipment install­
:1 l. i <111, I inn-up, nml t.o:.t.ing in order to meet the cutovor date. 

I. I;, [J lk:vi,d.ion1i 01· ox,:nptions (see last paragraph on page l of 
IU•;A li'u r1n J9'/). 

- 4o -
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U:ST OP NATBRIAL MD SIRVICl'-I TO 
M PROVIID BY 8J!'f.J:IP . . . 

REA Project No. 9090 
Se.ller Faritcolenge 
Addendum No. 1.01 

Sellar v:t.ll eap-r, 1\arlliab, aD4 iutall tbe toll.ovlna:. 

JASNE• 

(1) 6 OBZ Paritcoleap no11-■ta,aclb7 RP teJ'll1nal 

(1) AnteDD& ■yeteli including A'll/q 12' ~ uteDD&, 

vaft guide and preaaurization ■yatea. Antemlll to be 

mow:ated on exiating towr. 

( l) Nill t1plex teraill&l arranged tor 120 cbNloel■ comiatiag ot 

3 rQCU ot equlpaent. Colen IIOdel 120 N. 801 GP, all4 cbuanel 

equipaant to be provided per attacb.ed bue'bMd. trepDCJ' 

allocation chart. 

( 1) v.r. eq11i,111111nt rack containiag tera Nta, PJII' ■, 11114 pada 

per Part IIIA ot epecitication. 

( l) V. F ~ equipaent rack CODtaiDiDg SJ' CcalllD ecpiJalDt IIDCl SP 

unit■ per Part IIIA ot epecit1cat1on. 

( 3) Seta ot docuaentation per· Part IIIA ot apeciticatlon 

( 36) Fari tcolenge '!bune \ uni ta IIIOWlted. in exlating plu 3 

additional cluume,l bank ■helve■• 

(1) Set SGl IIDd Gl, 02, 03 plug-in aodlalea. J'&riteolap 

Model 6ocll. 

(l) .Al.ara center equipped tor 3 etatiom. 10 alamll/atat~.OQ. 

Nooee, Model A-3. 
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LIST or '1Wff IC¥1.lllllllf 

REA Project Ro. 9090 _ 
Seller Faritcoleye 
Addendum Ro. 1.02. 1.03 

Seller propoeee to pron.S. tbe te■t oqad.,-at deaerllte4 111 Pan -IIIA 

ror the •• of ._, 200. 

Lift or SJUS PAl'JII 

(1) pre uapl1f1er 

( l) I. F, atr1p 

(1) limitAr d1•cr1.a1natar 

( l) tranaai t II04ulator 

(l) buel,u4 M1Plitier 

(1) RF pcnMr euppl.y 1a8v 

{ 1) RF powr auppl.y 24V 

IOT'&: The•• RI' uni ta tor 2 GHZ .,.ta. llx1■t1DI ·~· to N UH4 

tor new 6 GHZ. 

(1) SG l IIOChll.ator 

(1) SG l deaodulator 

(l) GP l mod, demod 

(l) GP 2 mod, demod 

(1) GP 3 II II 

(1) llllltiplex pover •u~ 

(1) buebud recelft UIP• 

(l) bueband tran8111.t aap. 

(1) Set tuMa, lup■ (l Jr• ■UJJPl.7) 

'1'01'AL JIRICI .3,200 
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( \' t 4, .J 

( 
""· 

fil!LCIJ.;;;,;I_T___,GI_IC-llJ __ P 

) . CALAIA8II TO JA8llm 

~. .DOCD TO J.ASIIII ----

TABU: II 

SYSTEM MOISE SUMMARY 

(SEE NOTE'S) 

F,QUJPMDfT 

RF 

IIJX 

MISC. (V.S.L.) 

TOTAL 

RF 

MUX 

MISC. 

RF.A Project No. 9090 
Seller Faritcolene · 
Add.enduin No. 1. 04 -

NOISE OONTRIBUTIOH 

IRITIAL 
IDADIHG 

. 
2001¥ 300N 
15 100 

25 

300 PW 4leoPV 

J15 51.0 

70 100 

TO'l'AL 455 N 61.o,., 

). m&1UII TO JMIIDI RF 210 330 

MUX - 15 100 

MISC. 

'roTAL 285 IV 

l1. '1'0 Rlt' 

HJX 

MrSC. 

TOTAL 

5. '1'0 RF 

NO'l'lo~: llJX 

l. Nobe 111&7 be stated l.n any unit.s 
Kl.SC. in current use proV'ldod they are 

relat.ed t.o the O T.L.P. 
"roTAL 

?. NoiRe 1n worst direction or 
t.ra..,snds.1lon for each clrcui t. group. 
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JASMIN 

KEYSTOIU & DOCBB 

KIIG MOOl'l'AII 

CALABASII -

Location --
JASMilt 

DOCHE 

KING MOUJft'AIJI 

SIIIIARY OP CALCULA'l'l:D POWD 
mAIII 1'0R JIACB SI'l'I 

EQUIP 

RF 
NUX (Rev) 

REA Project No. 9090 
Seller Faritcolens! 
Add~nd".UD No. 1. 05 --- ~ 

PWR {Al!Nl 'l'OTAL 

3.1 
8.3 

MUX {Bxieting) 7.2 
SF 
Alli 

RF 
MUX 
AT.M 

RF 
AIJt 

MUX 

POWIR PLOT RBC~TIOIIS 

Battery 

Increue capacity 

" n 

" " 

2.4 
l:1 24.7 

3.1 
8 .. 3 
1.7 

13.1 

7.2 \ I 
!:1 -.___/ 

8.9 

2.4 2.4 

Cbarpr 

Add Cbarpr 

AM Cbarpr 



~ 
V' 

~ 

} 

KING MT. 

IXIST. 

I IHI ., 
...... ,.L ■ I 

I ~ IIHI ., 

(\ 
I 

u 
l&L:.J ...... I 

OOCl!I 

IXIIT. 

. ''"· ., 

~", 
I , 

JASMIN 

ALM OIITII 

NOTES-
1. USI! EXISTING UNJJS!D 

LEG OF VF BRIDGE IN 
6 GH ! TERMINAL · 
ORDER WIRE CICT. 

2.LOW F'ASS FILTER IN 
EACH ORDER WIRE 
TERMINAL HAS MIN. 

• a 
• C: • --• ,. • 
• ,. 
II 

. . 
a 
II -a 
0 • • ,. 
II 

50 OB REJECTION AT 3000Hi 

.. 
0 

• • • 0 • 
• ,. 
• 

◄ 0 

• ; ,. .. 
'W -
' ◄ it ,-
II 

IIHI ., 

~ 

• 

FUNCTIONAL BLOCK 
DIAGRAM OF ORDER 

WIRE 8 ALM SYSTEM 

FOR 
BENDER TEL. CO. 

JASMIN , OKLA. 

-~,,-------! . 

'-✓ 

KEYSTONE 

I IN. ., 

AL■ 

t: i! 
~ 1:~;: 
g, ~ :r 
i ~-

(D 
!:.i!l >sj n 
?~~ 

~la: 
t .. c+ 0 . (') . 

,il~ 
I 
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2 0 
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0 u 
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REA Project No. 909£_ 
Seller Faritcolenge 
Addendm io. 1.07 

FUNCTIONAL BLOCK 
DIAGRAM 

RF, MUX, and VF 
,oR 

IENDER TEL. CQ . 
JASMIN, OICLA. 

- 46 -



t1 r ·, ·, 
0 

•l 
,( ' rJ ' u 

I:, 
0 

P. :! 
~~ 

REA Project No. , 902? 
Seller Fari tcc,leye 
Addendui°To'. 1.oS"' 

Boscbard Spectrum Al.location Chart 
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REA Project No, _..2Q29___ 
Seller Faritcolenge 
Addendum No •. 1. 09 -

RJi' HOP Bll;IIIDBIIIG DlTA 

~◄-

Central Office or Site ldent. 
Latl tude (N) 
Long1 tude ( W) 

rn , Grod. llevatlon Rel. to MSL 

ii 
Ill .. 

") 

Type of Ant. Supporting Struct. 
Guyed, s.s., A-Fraae, Other 
'l'ype of AnteDDR - Diab, D-R 
:,hrouded 01.sb, H,R, Pa1rnl~ 

Au tenna 81 :r.e 
01 sh - Re:flect.or Separation Ft. 

of kadiatlng Surface Above God. 

'l'r1U1el1Liee1ou 1,1 ne 
',,lav-e Guide Rigid 2/100 

Ft. 
rt. 

W1J.v~ Uuide Flex P\. 
Indi1ded Horh. L or Paa•lve Rptr. 

Tennlual, Active Rptr., Pua. Rptr. 
Olversity - Freq., Space, Other 
Non Vlveralt7 - Hot, Cold Stdb7 

i''requenc;y Band GHZ 

~ Frequency Separation ... j 
~' Frftsnel Zone Radius 
~ K Fact.or 4/3, 1, 2/J, Other 

Tree Growth Allowed 

, fade Margin ObJectiff 
Path Length 

I ! P11.U1 Loae (1''ree Space) 

!i .. '. Antenna Syatem Loaaee 
Miac. Loaaea 

Total 
Antenna System Gain• 
Tranamitter Gain, lttective 

Total 
Calculated Received Povltr 

l'raction 

Ft. 
DB 
Mi. 

-~ . . .. ' . 

Minla..u, Receivw Pvr tor JOµ& 8/1 
in J.l KHZ Baaeband Slot 

fade Margiq Calculated 
'1'1• Belov Free Space (Raylelgb) 
~ of Time lelolf Free Space ( £ a) 

D1 veraity ImproV't!•nt ( E • 1' 6 ) 

Propft6at1oo Reliability (100- Ea 

ss 

Sbroucled Diab 
12 

115 

15_5 
6 

Term. 

Non-Div. 

-

Puai.va __ .Jilar.mded Diab 
40. x.6o. . .. _____ l2 

23 135 -- -----

0 

Pueive Rptr. 'l'el'II. 

. -· ---------. ·---· .. 

DB 
DB 

- h8 

__ -- 23.0 -------

: ... -84. ----- -
.L. ... 40.3. -- . 

.001 

r·· 
··-·1 -----
. J ____ _ 

. i . -

: 99_.99:+" 
i 
I 
I 
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RF.A ProJect No. 9090 
Seller Fari tcolen~­
Addendum No. 1.11 
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I 
0 -I • 

PROJECT COMPLETION 
SCHEDULE 

FOR 
BENDER TEL. CQ 

JASMIN, OKLA. 




