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SECTION 1
INTRODUCT ION

Li?:‘ul Lo Tor oL
1.1 BACKGROUND .

SAIC is currently conducting ‘research on how to enhance

nuclear and chemical warfare training at the National _/s simey

Training Centery (This research has identified. a need,for
field simulators which provide appropriate indications of
the simulated environment. Part of the current reserach is
to provide preliminary designs for simulators of the IM-174
Radiacmeter, the 1IM-93 or 185 Dosimeter, and the M-43
Chemical Detector., A method of remotely controlling these
simulators by, oeilizing off-the-shelf commercial pagers
appeared to be cost-effective, There appeared to be a
significant risk; however, in the ability of a transmission
system, constrained by acceptable power levels and
frequencies, to communicate with pagers througbhnut areas of
interest at Fort Irwin,> As part of the rese.rch defining
field simulator operational impacts, SAIC had conducted an
electromagnetic path 1loss survey on 27 and 28 October 1983
at Fort Irwin, (The survey is documented in Appendix B to
"Technical and Operational Impacts of Field Simulators on
the National Training Center" (draft technical report), SAI,
1 February 1984,) This[A survey measured path losses as high
as 163.1 dB near the frequency of the pagers. Taese
measured path losses raised considerable doubt tiat the
pagers could adequately communicate when limited by
-ransmission levels of twenty-five watts maximum which are
permissible at Fort Irwin, At the same time, operational
experience of Motorola pagers operating in urban areas
indicated that they would operate acceptably in the Fort
Irwin environment, Before proceding further with the field
simulator design based on pagers, it was essential to
resolve the question of whether or not they could operate
acceptably. To answer this question SAIC tested the paging
system at Ft. Irwin under field conditions. This report
describes the test, its results, conclusions and
recommendations, The test was conducted from 17 to 20
Septemeber 1984,

1.2 PURPOSE OF THE TEST

The purpose of the test was to verify the capability of
commercial off-the-shelf Motorola paging system to
communicate throughout an adequate area of Fort 1Irwin, so
that the system could be used to provide remote control of
nuclear and chemical field simulators. A secondary
objective vof-the test was to provide a mapping of the pager
conmunications coverage from selected transmission sites at
Fort Irwin, - / — : ‘ ’
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SECTION 2
APPROACH

2.1 GENERAL

Areas of interest in which nuclear and chemical simulators
might be used were identified by coordinating with members
of the Army Operations Group at Fort Irwin. An analysis
which included results of a previous field strength survey,
a requirement not to interfere with other systems, and
experience with other radio frequency (RF) systems at Fort
Irwin, indicated that three transmission sites had the
potential of covering the entire area of interest while
satisfying all constraints, Since only one transmitter
could be economically obtained for the test, the total
coverage for three transmitters was measured by transmicting
from one site at a time and combining the results. Since
the system design is based on sequential transmissions from
the three transmitters, rather than simultaneous
transmissions, the assumption that test results from each
site are independent of the other sites appears to be valid.
On successive days the transmitter was installed on each
site and transmissions were made at exact five minute
intervals., Personnel in jeeps, with watches synchronized
with the transmitter crew, travelled prescribed routes
throughout the area and recorded where transmissions were
received and where they were not, Voice radio nets were
available to further coordinate the test, The test required
considerable advance coordination for permission to transmit
on a given frequency, power levels, transmitter location,
range clearance, ground transport, helicopter transport,
electic power, and RF voice communication. Identification
of coordination required and accomplishment of that
coordination will be useful later in def ining corresponding
considerations and actions which will be required in
implementing the selected field simulators system, Tc
document and facilitate necessary coordination for the test,
a field simulation transmission test plan was prepared and
updated as appropriate, The final version of the plan is
provided in Attachment 1.

2.2 TRANSMITTER AND ANTENNA

The transmitter was a Motorola Paging Universal Remote
Control (PURC), Model Number C73JZB, with a power output of
50 to 100 watts and a frequency range of 132 to 174 MHz,
For the test it was set to a frequency of 148.825 MHz.
Power output of the transmitter for the test was fifty watts
which was attenuated by an estimated factor of two by the
100 foot antenna lead, so that the power input to the
antenna was approximately twenty-five watts. A brochure
describing the transmitter is provided in Attachment 2.
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Address codes and messages to the pagers were input to the
transmitter using & Motorola MODEN Plus, Model Number
EO8PLS2000 T, A brochure describing this equipment is
provided in Attachment 3.

The antenna incorpo.ated an off-the-shelf Decibel Products
Model DB-224 mast and array. When this two piece antenna
was assembled its length was 255 inches., This antenna was
combined witn an ZAIC special design, portable mast, base,
and reflector. The base consisted of a tripod and twenty
foot steel mast which when assembled, and anchored by about
fifteen sandbags provided integral necessary stability in
high winds, When disassembled the entire antenna assembly
could be carried .n a <truck or internally in a UH-1
helicopter, The antenna focused power, downward and over
about a 220 degrze &arc., There was also a reduced power rear
lobe, The downward focusing and reduced rear lobe will
reduce any problem of interference with Goldstone and
spectrum analysis receivers mounted at the tops of Mount
Tiefort and Granite Peak., A brochure describing the DB-224
and a drawing of the SAIC antenna assembly are provided in
Attachment 4.

2.3 RECEIVERS

Two two types of receivers were used, One was a Motorola
ENVOY model off-the-shelf pager which simply provides an
output signal (selectable as an audio signal or blinking
light). This page. 1is used in the design of the chemical
detector simulator, and is the most economical design where
only an onr/off signal is required, The other receiver was a
Motorola Model BPR 2080 pager, which is also off-the-shelf.
This pager can raceive signals of up to twenty-four
characters in length, This pager is used in the design of
the radiacm~ter and dosimetes field simulator., Its use is
appropriate in applications where more information (e.g.
radiation rate levels) 1is required. Brochures describing
the two pagers are provided in Attachment 5.

2.4 CONDUCT OF THE TEST

For the first day of monitoring, the transmitter location
was Goat Mountain, The transmitter was located about two
hundred meters to the west of the Amex generator and
antennas location on Gyat Mountain, The test antenna was
pointed to the west. Th.s provided essentially 1line of
sight coverage throughout the Live .Fire area, and also
provided some coverage of the east end of South and Central
corridors, For the second day of monitoring the transmitter
was placed on LFA 1, with *he antenna pointed to the south
east, This provided coverage primarily of Central Corridor
and the east and west ends of South Corridor., For the third
day of monitoring, the transmitter was placed at the NASA
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Site on Mount Tiefort with the antenna pointed to the south
east. This provided coverage primarily to South Corridor,
with some additional coverage of the east end of the other
corridors.,

Four monitor teamns were used, with one monitor team in each
corridor (South, Central, and Live Fire), and one monitor
team concentrating on areas of special interest for the
particular transmission site, Each day the monitor teams
assigned to corridors followed the same path. Paths had
been selected based on coordination with NTC operations
personnel to cover areas of difficult reception and areas of
particular interest in nuclear and chemical warfare
operations, as well as to measure overall area coverage,
Each monitor team was mounted in a jeep provided by the
Army. The team consisted of two people: an Army driver,
who was a noncommissioned officer familiar with operations
in the area, and a recorder. Two recorders were Army
noncommissioned officers and two were engineers or
technicians from SAIC and Motorola. Each team was equipped
wéth one of the two types of pagers described in Section 2.3
above,

At the beginning of the test each day, monitor teams were
initially positioned where receipt of the first signal was
essentially certain., Voice communication with each team and
the transmission site was established using a combination of
radio nets with VRC-46 tactical radios and commercial
radios, wWwhen it had been confirmed that all monitor teams
had received the first page, all monitor teams moved out on
their assigned monitor routes., Durirg the test,
transmissions were made every five minnteas, Each monitor
team plotted on a map its location at the time of
transmission and indicated whether or not a signal was
received on its pager.




SECTION 3
RESULTS

Figures 1 through 4 (following page 6) show the points at
which receipt of transmissions were tested, A gray circle
represents a successful receipt of the signal. A dark
square indicates a failure to receive a transmission., The
figures are based on reductions of Ft,. Irwin North and
South 1:50,000 maps., Grid squares are one kilometer on a
side.

3.1 COVERAGE FROM GOAT MOUNTAIN

The transmitting ancenna was located on Goat Mountain at
coordinates (495293) and pointed at 240 degrees azimuth,
The 220 degree main lobe of the antenna pattern is shown by
the dotted 1lines. Coverage from Goat Mcuntain is shown in
Figure 1., Coordinates at which readings were taken, and
results of readings are shown in Table 1. All points in the
Live Fire Corridor <could be <covered from this site,
Transmissions were received at the bottom of a canyon about
two miles to the rear of the antenna and at the base of
hills directly in front of the antenna where the hill
appeared to most effectively block the line of sight to the
transmitting antenna.

3.2 COVERAGE FROM LFA 1

The transmitting antenna was located c¢cn LFA 1 at coordinates
(376212) and pointed at 150 degrees azimuth. Coverage from
LFA 1 is shown in Figure 2. Coordinates at which readings
were taken and results of readings are shown in Table 2.
All pecints in the Central Corridor were covered except for a
small area in the western end of the corridor. This area
was covered by transmissions from Mt. Tiefort, however,
transmissions were also received throughout the Red Lake
area at the east end of the South Corridor., This area had
been identified as one in which all types of radio frequency
transmissions were severely limited.

3.3 COVERAGE FROM MOUNT TIEFORT

The transmitting antenna on Mount Tiefort was located at the
NASA Site, coordinates (401031) and pointed at 150 degrees
azimuth, Coverage from Mount Tiefort is shown in Figqure 3,
Coordinates at which readings were taken and results of
readings are shown in Table 3, All points in the South
Corridor were covered except for the Red Lake area at the
east end of the corridor and a small area in the east end in
Grid Square (5110). The PRed Lake area was covered however
from LFA 1 and Grid Square (5110) appears to be covered from
Goat Mountain,




From Mt., Tiefort, the areas in the west 'gnd of central
corridor, which were missed by transmissions from LFA 1,

were adequately covered,
3.4 GENERAL COVERAGE

Figure 4 shows the coverage from the combination of all
three transmission sites. All areas were covered by
transmissions from at least one site. Parts of the Red Lake
area at the east end of the South Corridor were covered only
by transmissions from LFA 1. Parts of the west end of the
Central Corridor received transmissions only from Mount
Tiefort., Much of Live Fire received transmissions only from
Goat Mountain,

There are about six isolated points at which a dark scuare
is not covered by a gray circle, These dark squares are

points where the monitor team was located at the time of a

transmission from a site which did not cover that point., On
days when these points would have been adequately covered,

the monitor team was not at these exact points when a.

transmission was made, since the monitor team followed a
prescribed route, but did not go to a specific point for
--each-transmission,—In each such case, after examining the
terrain and antenna locations, it appears valid to project
coverage of these points based on coverage of nearby
locations with similar lines of sight to a transmitter.

3.5 RECEIPT OF SIGNALS INSIDE A TANK

In previous analysis and field strength tests it appeared
that it would not be possible to communicate directly with
pagers inside a tank or armored personnel carrier, To
verify this, a single test was made in which a pager was
carried inside an M-60 tank which was then completely
buttoned up. The tank appeared to be in its operaticnal
configuration, Contrary to expectations, signals were
received from Mount Tiefort. The transmission path was line
of sight and about twelve kilometers long.

3.6 BATTERY LIFE

Fresh batteries were installed in pagers at the beginnirg of
each day. No other battery changes were required,
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Table 1. Results of transmission test from Goat Mountain,

Transmissions were received by the Live Fire Corridor

Monitor at the following coordinates:

Coordinates Time

444225 Not Recorded

429210
492220
509219
540215
557206
570212
571243
546240
540249
545259
505270
440285
407285
386282
362288
347278
368252
381256
401255
409271
449270
465268
454288
472290
485265

There were no points at which the Live Fire Corridor Monitor
did not receive transmissions from Goat Mountain,
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Table 1. Results of transmission test from Goat Mountain

Transmissions were received by the Central Corridor

{(continued).

at the following coordinates:

Coonrdinates

370127
248170
212197
193188
186174
183157
193151
200149
223137
238124
260120
271106
294092
318088
535122
521111
510100
499098
465104
407107
427097
402081
375098
402108

Transmissions were not

Time

Not Recorded

received by the C(Central

Monitor at the following coordinates:

Coordinates

346138
32412¢
302118
295114
271124
264135
253149
248183
204148
210144
214142
220139

Time

Not Recorded
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Table 1, Results of transmission test from Goat Mountain

(continued) .

Transmissions were received by the South Corridor Monitor at
the follcwing coordinates:

Coordinates
477°87
503991
490388
522997
584077
546078
536058
524042
492003
476988
476000
375940
337949
299935
263959
270965
315983
344996
394960
405962
410964
422971
468986

Transmissions

Coordinates
523039
512022
509016
509011
410945

261958 . - -

338972
337973
321992
364966
405997

Assume
Assume

were not

Assume

Time
1150
1155
1200
1205
1220
1225
1230
1235
1300
1310
1325
1330
1235
1346
1345
1350
1355
1415
1425
1430
1435
1440
1450

Time
1240
1245
1250
1255
1325
1345
1400
1405
1410
1420
1455

hrs

received by the
Monitor at the following coordinates:

13
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Table 1. Results of t:ansmissiorn test from Goat Mountain

Transmissions were received by the Roving Mcnitor

{(concluded).

following coordinates:

Coordinates
491290
496290
491277
481294
478288
468295
461292
465288
471283
447284
444285
434287
439268
443229
408199
371121
361098
323054
311040
332029
337028
354023
359010
391002
446987
468986
496989
522998
5372041
582075

- 556227

Time

Recorded

as
Stown

1250

1425

at the

Transmissions were not received by the Roving Monitor at the
following coordinates:

Coordinates

388168
419993
561023
570033
548133
610175

Time

1340
1405/1410
1420
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Table 2. Results of transmission test from LFA-1, EEES
Transmissions were received by the Live Fire Corridor R
Monitor et the foliowing coordinates: ‘
Coordinates Time
527219
511218
480215
464215 : A
454213 o
440218 oS
460235 ok
419286 R,
363280 T
401253 N
403248 e
406247 -
4C5259 3
449287 e
456291 , N,
478286 ]
539249 22
549259
541221 N2
568231 o
574208 o
560203 2

.
N
»'1
LR

Transmissions were not received by the Live Fire Corridor
Monitor at the following transmissions:

.
'
ta

’

w
0

«

R}

iy
.

. -
3
_..':.'
te Ve
LI
S
..

Coordinates Time D
485258 BN
474278 S
439285 XN
376283 N
349291 e
349276 [
349260
350248 2
363247 N
375252 N
382254 RN2G
397257 o
429274 o
452263 s
468267 RSy
467292 ol
487281 e
519261 15 X




Table 2. Results of transmission test from LFA-1l

Transmissions were received by the Central Corridor

(continued),

at the following coordinates:

Coordinates

323082
312085
282100
263115
259122
243126
235128
212143
184177
195193
218197
246170
271123
300111
318127
352135
371129
305109
321111
371118
378118
352076
392076
423090
420105
410114
430131
492132
531121
462107
440111

Transmissions were not

Coordinates

191152
255147

Time

received by the C(Central Corridor
Monitor at the following coordinates:

Time
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Tabie 2., Results of tranamission test from LFA-l ey
(cortinued), %ﬁ{;
r',:f‘j‘.‘x
Pransmissions were received ty the South Corridor Monitor at if?g
the following coordinates: Lrele
e
Coordinates Time Lzl
521066 e
536078 P
557064 :ﬁ;;
584075 Wi
575050 S
572041 R
567032
563028
554015
519996
511993
498990
481989
460978
443968
429958 ‘
359943 e
314938 S
282934 "._::.
260957 0
268962 "
310980 Eﬁ;@
320985 Wil
331982 O
333992 OO
345991 RN
349971 .
372961
396960
423971
466987

Transmissions were not .received by the South Corridor
Monitor at the following coordinates:

Coordinates Time RO
o

3899 1320 o

41 )
302977 1350 ﬁ:’:
410965 1430 A
449975 1440 e
17 oty

- oM

...................................................................



Table 2, Results of transmission test from LFA-1
(concluded).

Transmissions were received by the Roving Monitor at the

following cocrdinates:

Coordinates

370212
390212
394200
402201
442221
481258
552233
563221
580204
586154
593116
572047
565040
565029
541007
411952
406951
407949
382940
331851
321969
293006
- 284023

Transmissions were not received by the Roving Monitor at the

following coordinates:

Coordinates

491268
511267
530251
491988
466986 -
439969

Time

1200

1245
1255

1305

1325

1410

Time

1335
1340
1345
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Table 3, Results of tramsmission test from
Tiefort Mountain,

Transmissions were received by the Live Fire Corridor
Monitor at the following coordinates:

Coordinates Time

402249
349292
381281
411283
548259
546240
540221
554230
567235
567216
574196
564202
555205
542212
523215
452230
485259
475287
468294
448293
445288

Transmissions were not received by the Live Fire Corridot
Monitor at the following coordinates:

Coordinates Time

371254
347257
439281
480277
480274
538217
515216
497218
465215
467270
446271
415271

19
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Table 3, Results of tramsmission test from
Tiefort Mountain (continued).

Transmissions were received by the Centzal Corridor Monitor
at the following coordinates:

Ccordinates Time

329078
318088
292092
281107
251125
230135
217140
201143
186153
184169
197192
217197
249191
257147
284117
297113
320128
369129
308111
361118
370119
43)132
493135
527121
502101
4C~709
390105
372100
359089

Transmissions were not received by the Central Corridor
Monitor at the following coordinates:

Coordinates Time

512107 PN

2 0 AR .-;.{; ’

................
....................



Table 3. Results of tramsmission test from
Tiefort Mountain (continued).

Transmissions were received by the South Corridor Monitor at
the following coordinates:

Coordinates Time Remarks

353021
356011
354003
372999
401999
427990
447987
468985
449972
428958
418950
385939
348946
308936
276935
271965
291959
294974
312981
326984
326993
336995
344990
358963
374959
395960
411966
428973
447975
329030
3100239
291024 Reading taken inside M60 Al
Tank (Buttoned up).

There were no points at which the South Corridor Monitor did
not receive transmissions from Tiefort Mountain,

21
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Table 3, Results of tramsmission test from
Tiefort Mountain (concluded).

Transmissions were received by the Roving Monitor at the

following coordinates:

Coordinates

298002
306993
326968
266944
393942
424954
461980
469987
481002
491012
512014
514023
530053
548678

563075
563025
537006
503991
441987
407998
397002
356017
357046
362071
362096
369116
399115
429126
425091
405081
389078
379076

Time

Remarks

Bottom of Small Canyon

Transmissions were not received be the Roving Monitor at the

following coordinates:

Coordinates

- 567070
570065
567053
573052
572049
567043
571042

Time

1105

Remarks

Edge of Small Canyon
Back into Small Canyon
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SECTION 4
CONCLUSIONS

Transmissions can be received by off-the-shelf Motorola
pagers throughout all areas of interest on the Ft. Irwin
reservation from at least one of the three transmission
sites tested while operating at acceptable power levels,
Althcugh future operational use or more extensive testing
may show that transmissions cannot be received in a few
isolated ravines or canyons from any of the three locations,
no such locations were found in the tests,

In at least some cases, transmissions can be received inside
completely buttoned-up M-60 tanks. No controlled test of
this capaility was conducted so more definitive results
under operational conditions are not available,

23
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SECTION 5
RECOMMENDATIONS

It is reccmmended that work be continued on the design of
field simulators in which Motorola pagers and transmitters
operating at approximately 150 MHz are used for remote
control of the field simulators.

It is recommended that further tests be conducted on the
capability of pagers inside tanks and armored personnel
carriers to receive signals.

It is recommended that tests be conducted using pagers in a
fully operational environment to insure that there is no
significant loss of effectiveness of either pagers or other
electronic systems.,

It is recommended that the process be initiated to secure a
permanently assigned <“requency at Ft. 1Irwin to be used in
the operational training system for radio frequency control
of pagers.

24



ATTACHMENT 1
TEST PLAN

FIELD SIMULATOR TRANSMISSION TEST PLAN

1.0 INTRODUCTION
1.1 Purpose of the Test

The purpose of the test is to verify the viability of the
concept of using a commerical off-the-shelf (COTS) Motorola
pager system as the common control system for nuclear and
chemical field simulators at the U.S. Army National
Training Center (NTC). The test will verify the capability
of the pagers to reliably receive control sicnals in the NTC
environment. A secondary objective is to obtain a rough
mapping of where signals can be received using a system of
the type tested,

1,2 Applicability
This plan 1is the basis for the test preparation,
coordination, and execution. 1In the course of planning, the

test the plan has been updated to include an increasing
degree of detail, and to reflect results of coordination and

planning meetings,

1.3 Content

This plan includes the following:
® Purpose of the test

& Test approach, including concept, equipment and
personnel requirements

® Test preparation
® Conduct of the test

® Recording and reporting

1.4 Test Organization
Test Director is Julius Ickler of Science Applications

International Corporatiorn (SAIC). Deputy Director is Joe
Birney of SAIC, Names, addresses and telephone numbers of

25
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test participants and those with whom coordination may be
required are in Enclosure 1.

2.0 APPROACH
2.1 Concept

Initially a transmitter and antenna of the type and having
the capability of the operational system will be placed on
Goat Mountain, LFAl and Mt, Tiefort respectively on three
successive days. A commercial encoder driven by a
microcomputer will provide a constant input of a typical
control message which will be repeated every minute
taroughout the test period.

One monitoring party per corridor, mounted in jeeps, will
travel throughout each operating corridor (South, Central,
Live Fire) on selected routes, The routes will crisscross
each corridor so that a thorough sampling of reception in
the corridor is obtained, A fourth monitoring party will
monitor areas of importance for the transmission site being
used that day. 1In areas of acceptable reception on roads,
monltoring parties will also test reception in nearby
depressions or ravines, Each monitoring party will be
equipped with a standard COTS pager and a map. Each
monitoring party will track its 1location on the map and
record on the map its route and whether or not signals were
received on the pager,

One day will be required to test the transmission from Goat
Mountain with monitoring parties concurrently located in the
South Corridor, Central Corridor, and Live Fire Area,

On successive days, the transmitter will be moved to LFA 1
(Hill 1497), ang Mt. Tiefort. For each transmitter
location, all three corridors will be tested in order to
evaluate the capabpbility of the operational system when
signals may be sequentially transmitted from two o three
locations, :

The transmitter and antenna package will be delivered by
uwotor vehicle for the Goat Mountain and LFAl sites, The
transmitter and antenna package will be delivered by motor
vehicle to the Ft., Irwin heliport, where it will be loaded
and delivered by U.S. Army helicopter to the Mt, Tiefort
NASA site, At the end of the day the helicopter will return
the transmitter to the heliport. The transmitter and
antenna package will be internally loaded on the helicopter.
Drivers, recorders, maps, and one-quarter ton trucks will be
provided by the Army as requested in the 19 June SAIC letter
to LTC Fitzgerald.
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2.2 Equipment Required

2.2.1 Trapsmitter System 1 each
a, Transmitter (Motorola) 1 each
b. Encoder (Motorola) 1 each
C. Micro Computer Input (SAIC) 1 each
d. Antenna SDI 1 each
220 degree cardioid 8 db
e. Control Radio (Net control 1 each
station) (Motorola)
f. Transport vehicle (SAIC) 1 each
2.2.2 Monitoring Teams 4 each
a., 1/4-Ton Truck (GFE) 1/Team

b. Pager with spare batteries 1/Team

(Motorola)

c. Maps (GFE)

1/Team

d. Control radio (GFE) VRC-46 1/Team

(or equal)

2.3 Personnel

2.3.1 Transmitter Operators

a, SAIC 2
b. Motorola 2
c. AMEX part (electrical power technician

time to fuel generator, maintain

2.3.2 Mobile Monitor Team (four teams)

power generator, turn power
transmission at site on and
off at beginning and end of
each day)

a., Pager Operator/Map Reader (SAIC) 2 (Army) 2

b. Driver

(Army) 4

2.4 Data Reduction and Rei-~rting
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2.4.1 Monitoring parties

Each monitoring party will provide daily to the test
director a map overlay showing its routes, points, and times
where control signals were received.

2.4.3 Site Preparatiop

Sites ready at three locations for antenna mounting with a
20 foot minimum mast height required, Power 60 cycles 120v
@ 6.7 amps during setup and testing.

3.0 TEST PREPARATION

Test preparation consists of securing permission and
clearance to use Ft., Irwin on the appropriate dates,
clearance to transmit under specified conditions,
arrangements to secure equipment and arrangements for
operational and logistic support, Enclosure 2 is a PERT
chart which shows the time critical actions. Enclosure 3
is a check sheet showing actions required, person to
accomplish the action, and deadline date, Spaces are
provided for entering date of completion and remarks.

4.0 CONDUCT OF THE TEST

Test procedures are provided in Enclosure 4,
5.0 RECORDING AND REPORTING

kecording and reporting requirements and procedures are
provided in Enclosure 6.
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PERSONNEL INFORMATION

Program Monitor: Major Rudy Rushing (505) 844-3724
Major Johnnie Grant
Field Command, Defense Nuclear Agency

Program Manager: Dr. David Erickson, (619) 456-6458
SAIC
Deputy Program ...;:j
Manager Test/ b
Director: Julius Ickler (619) 456-6357 i
SAIC

La Jolla, California 92038

Deputy Test Director: Joe Birney (619) 456-6101

SAI Test Coordinators and Participants:

John Hafer  (619) 456-6387
J.R, Robinson (619) 456-6694 e
Gerry Wilson (619) 456-6137 ﬁ@

TRADOC Coordinator: LTC Fitzgerald (€04) 727-3978/2983
LTC Closkey

[ SN

NTC Army Communications Command:

Maj. York (619) 386-3002 .

Mr, Cushman At

Mr. Pankey e

NTC Operations Group Contact: LTC Wyatt (619) 386-5087 T
P

NTC AMEX on Site Manager: R. Besner (619) 386-1600 %ﬁ
NTC SAI on Site Manager: R. Dickson (619) 386-5066 2y
Motorola Coordinator : M. Coffin (619) 578-2222 oy
M. Mosher ii

R. Roth —

“n

TC ILS COR: LTC Richard S. Meyers 1
AFZJ-DCI -~

(619) 386-3792 ,

5

<,

X
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TEAM 1

TEAM 2

TEAM 3

TEAM 4

PERSONNEL INFORMATION

(continued)

ARMY PARTICIPANTS

(South Corridor)

{Central Corridor)

(Live Fire)

(Corridor Depends
on Transmission
Site)

DRIVER:
MONITOR:

DRIVER:
MONITOR:

DRIVER:
MONITOR:
DRIVER:
MONITOR:
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1st day - Mark Coffin
(Motorola)

2nd day - R. Roth
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3rd day - G. Wilson
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SAIC TRANSMISSION TEST
CHECK SHEET

ACTION REQUIRED ASSIGN TO DEADLINE DATE REMARKS
COMPLETE
RECONFIRMED
Transmission approval Ickler 20 Auqg 13 July verbal,
requested J. Ickler
Range requested Ickler 15 June 13 July verbal, LTC
, Fitzgerald
Approval for Ickler 20 Aug 16 July verbal, Maj.
transmission. - .~ . York
Approval for range Ickler 20 July 13 July verbal, LTC
Fitzgerald
Transmitter Con- Birney 21 May 31 May 25 W, 8 db,
figuration Finalized Ant.
Crystals ordered Birney 4 June 5 June 148.825 MHz
Transmitter requested 3irney 6 June 11 June
Transmitter‘received Birney 24 Aug 10 Aug
Encoder requested Birney 6 June 11 June
Encoder received Birney © 2 July 7 Aug
Pagers requested Birney 6 June 14 Aug S
Pagers received Birney 12 Sept o
Support requested RN
. il
Helicopter Ickler 8 June 19 June Need to G2
‘ reconfirm DA
for later N
dates -.-;\-:\:
" )-.:,\..
Vehicles Ickler 8 June 19 June .. s>
33 Enclosure 3
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Personnel
Army
Motorola
SAIC
Other

Maps

Logistic Support
approved

Helicopter
Venicles

Personnel
Army
Motorola
SAIC
Other

Maps

Antenna mount
fabricated

Antenna available

Preliminary test of
antenna erection
procedure and
equipment

Reservation at
Motel in Barstow

e e TEL™S TRLY LT LY et e Tty e

Ickler
Birney
Ickler
Ickler

-Ickler

Ickler
Ickler
Ickler
Birney
Ickler
Ickler
Ickler

Ickler/
Birney

Birney

Birney

Richmond

June 19 June
June 11 June
Jur.e
June

[+ ] @ 0200

June 19 June

22 Aug
22 Aug

22 Aug
22 Aug

22 Aug
22 Aug
22 Aug

8 June 8 June

2 July 2 July

27 Aug 27 Aug

27 Aug

17, 18, 19, 20,
21 September
Howard Johnson
6 rooms




Ad4.0
T.’ST PROCEDURES

This attachment defines the sequence and prccedures to be
used in the test, The test will be performed by a
‘Transmitter Team and, six Monitor Teams., The Test Director
will provide coordinacion and a central point of contact,
There will also be logistic support requirements preceding
and during the test, Table 4-1 is a schedule of the test
events,

The Transmitter Team +onsists of the following:
Joe Birney - SAIC Team Leac- -
Jecry Wilson - SAIC Technical
Mike Mosher - Motorola Sales Manager
Robert Roth - Motorola RF Specialist
Rod Reid (Power Technician, AMEX)
The Transmitter Team will be equipped with a rented enclosed
truck, Communication will be provided by a Motorola radio

a..d an SAIC radio which can tie into the telephone system,

There will be four Monitor Teams, Each team will consist of
twc people:

Team leader/map reader./recorder (SAIC or Army 2 from each)
Driver . {Army)

Each Monitor Team will be equipped with a l/4-ton, 4x4 truck
(jeep), a VRC-46 radio and a pager recciver, and adequate
batteries for all day <peration.

For the flights to and £from Mt. Tiefort, transmitter
¢ luipment will re loaded internzlly in the helicopter by the
t.ansmitter tear subject to instructions by the aircraft
colsmander or crew chief,

A4.1 Events Prior to 17 September.

During the week of 27-31 August, Joe Birney will assemble
and test equipment in the test configuration at the Motorola
facility in San Diego., The transmitter, computer driver,
encoder, and all pagers will be tested as a system,
Administrative radios will also be checked. He will then

35 Enclosure 4
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supervise packaging of equipment for transport to Ft.
Itwin,

Prior to 17 September the Transmission Team leader will
personally reconnoiter each transmission site to insure that
access, sufficient power cable, and other needs are
available.

A4.2 Events on 17 September (Monday)
At 09:00 the Test Director will brief Army members o¢on

monitor teams and confirm that all eguipment is available to
the monitor teams.

From 11:00 to 17:00 Army test participants will correct
deficiencies detected during the briefing. At 15:00 the CIS
the test director will check with all the transmitter teams
as set up for the following day.

From 06:00 to 12:00 the Transmitter Team will 1load its
equipment and transport it to Ft. .rwin,

From 12:00 to 15:00 Monitor Team w1ll set up the antenna at
Goat Mountain,

4.3 Events on 18 September (Tuesday)

Transmitter Team

7:00 Check in with Test Director at CIS.

7:00 - 9:00 Travel to Goat Mountain, final setup
equipment, prepare to transmit,

9:00 - 15:00 Transmit from Goat Mountain with
one tranmission at each five minute interval,

15:00 - 17:00 Load equipment, return to CIS,
prepare for following day, report
on operations to Test Director,
secure equipment.

Monitor Teams

7:00 - 8:00 Secure and load equipment,

36




8:00

8:60 - 9:00
9:00 - 15:00

15:00 - 16:00

Transmitter Team

7:00
7:00 - 9:00

9:00 - 15:00

15:00 - 18:00

Monitor Teams

Tracking Teanms

Transmitter Teams

6:30

Check with Test Director at CIS,
Pickup pagers, batteries, commercial
radios,

Travel to initial monitoring point.

Monitor while following prescribed
routes,

Return to CIS, provide written and verbal
report and overlay to Test Director.
Prepare for following day operations.
Turn in pagers, batteries, commercial
radios.

A4.4 Events on 19 September (Wednesday)

Check with Test Director at CIS.

Travel to LFA 1, set up equipment,
prepare to tzansmit,

Transmit from LFA 1, with one
transmission at each five minute interval

Load equipment, return to CIS,
report on operation to Test Director
prepare equipment for helicopter
transport, secure equipment,

Same as 18 September

Same as 18 September

4.5 Events on 20 September(Thursday) -

Check with Test Director at CIS

37
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6:30 - 7:00 Load equipment, travel to helipad.

7:00 - 7:30 Load equipment for internal
transport to Mt, Tiefort.

7:30 - 8:30 Transmitter Team and equipment
delivered by helicopter to Mt.
Tiefort.

8:00 - 9:00 Set up equipment at Mt. Tiefort
on NASA site,

9:00 - 15:00 Transmit from Mt, Tiefort with
one transmission at each five
minute interval,

15:00 - 16:00 Take down equipment and deliver
to helicopter pickup point.
16:00 - 17:00 Load and return personnel and
equipment to helipad. T
17:00 - 17:30 Return equipment to secure storage

area, Report to Test Director,

Monitor Team

Same as 18 September,

A4.6 Events on 21 September (Friday)

Friday is a make-up day in event that weather precludes
flying on Thursday, or occurrence of other delays. If there
is no testing required, the day will be spent in preparing
equipment for shipment to San Diego, or storace, and
returning borrowed equipment, The Test Director will
determine what is to be done on 21 September and inform each
team leader when he checks in at the close of business on 20
September.,

38



D R e A TR EENRY ’

VN . Y % %

O PRE A

ok

AT

L
‘.

iy

LA

.
v

COMMUNICATIONS

A Communications Operating Procedure with frequency, call
signs, and operating times will be arranged on 17 September.

Communication will be provided using Army VRC-46 radios and
radios provided by Motorola and/or SAIC.

39 Enclosure 5
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MONITOR TEAM RQUTES AND REPORTS

Monitor teams will fcllow routes indicated on .map overlays
which are provided. 1In areas which have good reception on
roads, the team should make side trips off th< roads to test
reception in draws and ridges where field simulators might
be used. The side trips should be made whenever it appears
that 1line of sight conditions are changed significantly.
Side trips should be made about every two kilometers along a
road, and should normally be about one kilometer from the

road,

Notes should be taken on the reception. The route along the
road should be marked with a solid line, Mark places with
adequate reception with an X, mark places with poor
reception with a ). Write in notes which may be of
interest. For example: "No reception in draw, but good
reception 50 yards away on ridge.®

Make sure that your batteries are good. There is a signal
on the pager to indicate when batteries are low, Please

note when you had to change batteries and record this in
your report,

Julius Ickler will be in the field during the tests., If you
get back before he does, leave your reports, pager, and
nongoverament radios in LTC Wyatt's office, If you have
observed something that needs to be be changed before the
follcwing day, please wait to see Julius Ickler that

afternoon,

41 Enclosure 6
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TRANSMITTER L S

PURC Radio Paging Stations

Continuous Duty

30-50 MHz, 50-100W varisile

132-174 MHz, 50-100W variable
406-420 MMz, 30-75W variable
450-470 MHz, 30-75W variable
470-512 MHz, 30-00W variable

@ MOTOROLA

USED NITH PERMISSION
OF ..0TOROLA, INC.

43

caa s amen -

s csammm .



PURC Radio Paging Stations

3 U .

USED HITH PERMISSION
CF 1OTOROLA, INC.

Feature Description Benefits
Adsanoed Station Design AN ArCeq - .87y <ence ot the word Decigred ‘or Mg gquatty rehatle opera-
mece 13NenS featyre nen these SIAtons are bult with state.
® oo pedtormance transrtter rated for ctneart technoiogy  The Righest enadtity
alalta W NASV oL 1ol SEM:ZeNgullon JeviCes Are used through-
® Varate pcwer 2ulbu! cu! the station Eastly access:ible printed
® AMvanced machanical desian anh creuit board assemoies and plug 0
ahed oot 2Rassis remcte control modules enhance fast
23Sy Mantena~ce teshing ana repair
AR Solid Stale SO0 L@ StAte tansmitar ang power Schd <tate paq:ng S1anons provige you

Continuous Duty Operstion

QOO Yy MeAn Iregter cehapdy ang
s enCy

st nstant full rated fransmit power
OGP CDETANDN Means longer cempo-
rent e with mamal ma:ntenance

Thece radio £aGiNg fransmitters atter con

HNLCLS Culy coeration with 1L rated

ocwer No petformance de¢radaton even

soth excessive ine Loltage ( + 20° ) or

€1cessive temperat e + 60°Ch

Cortinuous duly coeration means reiatie
s1anCn pertormance

8, 't jackhends aticw 'Cr 'ne bridae
ang statcn metenng ang level settings

Jacktielgs a“e ntegrated nto the ine dnver
mogule. ekrminating dulky intercabhng

A single staticn ¢an e used for either
tane or tunary aignsng torreats Each
s1on can accommodate twe tone 5 6
1ore ang tirary FSK-NRZ codes

Tne came station can be usec for tone on-
w31 tone ang voice £aQing systems Thig
buit 0 texnCity ennances coemoantiily
with aimost iny type of system including
these with visual audible or sient alecting

A choice oft megem tone remcle of
lccar zontrol s avanabie Remcte controt
permits staton contror over any veice
fraquency patch while medgem control 1s
useg ‘or mnary agencatens Local con-
1100 23N De LSed when (he sfation s
ocred witrin 120 feet 5t the termingl

Tone controi enminates the need tor
costty wireting with DC contrurty arg
Can A'so be used gver raade inks thus
ehm:nating the nead 'cr leased phone
tnes Bingry $:Qnaing provides ncreised
versatity

3tatcns are avadabre i compact
zapirets 'nat are ruaGed ver attractve
enc:,gn ‘or ary ottce envirgnment For
CLIGCOr APCICATCNS 3 weather reqistant
ouLigdoc” capret 'S avauabie

Thece vinyt coverad catinets wiil main.
A e GoOd 100erance 107 years ang
are ot sLpiec' 1o ch.ooing of sCralcmng

Ph.g n meau e <lardarg 19 imeh 130k
TELANNG AT Teterng SOTKALS e
staragara

Mdintenyr e CRACKS Jrd cenvic NG e
competed Jathy g easiy PuLgon
MEALPS AN STANAATT Q28 TACK MOynting
acw tor easy remoyal Aang repiacement
ot garls A necessary

Alt stations are cperated n the factory
unger nO’mMai cperanng condit.ons onor
10 shee-rg

Fact=ry pretacting nainsg airminate nrob-
B LN AR ARt SInaeaGe NS LT

oA R AR TR PO R

~

g AT

SIMLICAS! MEEe © nCILOe A LS N 0]
gt reapCNEs fT fre Sy, £348! Svstem
Cerrrgrer 3t 're ragng termny:
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Tre smyicast controt mogute proviges in-
Avi0ual Caging staton controt cver the

ommon RF L'rk or other jucio path
Statons rray be keved together for *ull
SIMyicast area coverage. n groups tor
SECICr CONMrOl apEICALONS Of NAVIGLAIlY
for system maintenance purposes
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USEC YITH PERMISSION
OF I'OTOROLA, INC.

Description

Benefits

Binary FSK-NRZ data can be transmitied
wthout Mmimum low trequency mits A
data “one’ Or “"zero’ snifts the carner fre-
Quency and hoids it there 3s long as neces-
sary After the compiete cata message S
transrrutied. the carner returns 1o the pre-
cise center frequency for voice messages

There are no aisaliowed codes in any for-
mat Users can send any (ata message.
nCciuging aiphanumeric strings 10 disolay
pagers without restnctions Without true
DC response. messages could be ost
due 1o data aiste .1on ang average center
trequency anft

A standard reference oscilator with
2 0000002% temperature stabiity ang
.+ 00001 % per year aging rate precisaly
controis frequency n SIMuicast models.
Indepengent FSK pius angd minus devia-
ton adjustments aiong wath true DC me.g-
ulation. aliow the carner 10 be offset tur
binary signaling and to be on precise cen-
ter frequency 10f vOice messages.

A standarg frequency reference reduces
the long factory lead ime normally re-
quired for high stabeity osciiators cut 1o
speciic frequencies The high stabiity
orowdes iow simuicast aistortion for voice
messages Indepencent FSK deviation ad-
justments reduce signaling errors in
tenary messages Thus. the synthesizer
provwes nptimal simuicast performance
for systerns that mix tone signaiing,
bnary signakng and voice messages

A piug 1n card alters audho response from
the stangard 6 dB per octave pre-
emphasis to “fat”’ response

Ths type of response prohie 1s petter
suted 10 tone signaing than are pre-
emphasis schemes The danger of lost or
“faised” tones 'S greatly reduced

A plug 1n card. in conuction with the tiat
autho moduie allows the staton 1o auto-
matically switch between fiat and pre-
emphasized audo for tone ang voice pag-
ing when using 2 of 5/6 tone signaling

Vo:ce actuated response ehminates the
need for separate phone hines for paging
Sgnaling tones and aucho

An internaily mounted RF wattmeter s
available on all models as an opton

Alicws i system measurement of forward
and reflected power

Internally mounted meter measures at
essential crrcults

Thws option greatly simphhes station
meternng ang tuning

Link recerver optiON 1S avalabie instalied
n a standard paging stabon Option -
cluges fiat recetver and transmutter
auco as weil as “'Digital Private-Line’
coded squeich

This cotion offers an aiternative 10 wire-
ne transmitter control in adahion 0 its
cost-effectiveness. a hink recaver pro-
vides improved audio 10 the system
“Oigital Private-Line’” snueich reduces
“skig” interierence

100°: soid state 0esign Grves you a hghily
relable recewver Excellent selectivity heds
users pick up proper signais The momitor
recever can pe nstatied in the stathon uf
the ink recever s not used) or n a
separate 19° rack mounted -chassis

The mondor recewver 1s required 10 pre-
vent co-channel interference between
users shanng the same channel in a3
gven area

A contact closure S avaiable 10 contrm
proper transmitter power and audo
modulation

45

Tens feature reins provide the maost
efficent ang reiabie paging service
possibie today
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Pertormancs Spec
General

PURC Radio Paging Stations

ifications

USED UITH PERMISSION
OF 'OTOROLA, INC.
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ATTACHMENT 3 . _ _
MODEN PLUS qca  sw e

@ MOTOROLA MODEN Plus
Microprocessor—Controlled

g e Paging Encoder
Sponsor lor the
= wwoee s 1984 Olympic Games

%) USED “!I1TH PER..ISSION

OF .OTORILA, InC.
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Motorola s rehable. microprocessor-controlled paging encoder is a completely seif-contained control point package which
provides either local or remote control of base stations. Conirot of one local or two remote (tone or tone-plus-binary) stations
1S supported. Providing service for up to 2.000 users with up to 4 addresses each. the MODEN Plus generates ALL Motorola
paging signalling typas. it signals tone-only. tone-and-voice, numerc and alphanumenic display pagers.

FEATURES: » Microprocessor-Controtied

* Muitiple Mixed Coding Types ¢ Self-Test Diagnostics at Power-Up
o Display Pager Encoding ¢ Key Lockable On Off Switch
o Supervisory Control Point Operation o Keyboard Moddiable System Contiguration Parameters
o Intercom o 12VOC Operaton with an External Emergency Battery
« Tone and Display Message Memory Queue o Random or Radw Coded Group Calt
o 2.000 Users 4 Addresses o Control of Two Radio Channels
» Tone. Binary. (Local or Remote). Binary & .

Voice {Remote Only). Base Station Control OPT|ONS-
« Local Lockout o Line Operated Transmut Lockout & Control (LO7L)
o Large 16-Digit Liqud CrystalyDusplay ¢ Alphanumernc Expansion - R3232 Dual Ports

with User Prompts tor Full Aiphanumenc Capabiiity
o Two Contact Closures for Alarm Pagers o Modem for dedcated or Diat-Up Remote Video Display

Terminal Message Input
47
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MODEN Plus Paging Encoder

FEATURES
Muitiple Mixed Coding Types

DESCRIPTION

The MODEN Pius product signals tone-alert.
tone-and-voice and display pagers This
includes all Motorola 2-Tone 5 6-Tune. and
Gola Sequentiai Code 1GSCy pager types

USED "'ITH PERI'ISSION
OF MOTOROLA, INMC,

BENEFITS

Permits use of existing pagers whie upgrading
1o newer ‘aster signaiing unts More user
capabiity more system capacity and more
eflective yse ot air tme are achieved

2.000 Users 4 Addresses

The MODEN Plus has the abiity to signat up
to 20C0 users wih up 10 four adaresses each

C.n be used 0 smait to medium paging
environments

Tone. Binary. or Binary and Voice
{Local or Remole) Base Station
Control

Local conttol via hargwire of remote controt
via deg:cated phone hnes 1s proviged by the
encoder Binary and voice base stahon control
15 3150 provided

Compiete instailation texibiity proviging the
most cost etfective solution for your individual
controi ine needs Provides a comptete control
pomnt and or back-up ‘or a dial terminal

Local Lockout

The MODEN Plus can sha’e a common base
«wtalon When the channel s in use. the encoder
10Cks out disabhingits operation untiithe channel
s clear

Etfective shanng of dedicated hnes that drive
a common base station. when muh.pie encoders
are located within one facility

16-Digit Display with U
Prompts .

Large 0 5 LCDreadouts reduce operator tatique
and chance of error Tna encodel prompts the
operator for the data entr, sequence. and
verihes proper format vahd characters and
message length

Human engineered for simphicity the encoder
enables your dispatcher to quickly and e'ficiently
handie paging calls Error is reduced and the
readout provides positive feegback via display
of the encoded pager number and data

User Modifiable System
Configuration Parameters

Enceder moaitiable parameters incluc e pager
types codes and ragio channel by 100 s digit
alarm page numbers and TCU type Password
protected access 10 key parameters Internat
back-up battery retains conhiguration
parameters during extended power l0ss

Easy moafication of conhguration parameters.
protected against unauthonized changes No
need for factory reprogramming as system
grows of as pager mix changes

Two Contact Closure
Alarm Pages

Automatic pager signalling when burgtar atarm
system and or fire alarm system activates Two
encoder ~eyboatd programmable pager
numbers 0 alert guard Each alarm has a unique
siren tone which s transmitted

Quick notiication of an alarm condition. even
13 unaltended buidings

Microprocessor-Controiled

The entire operation of the encoder 1s controlled
via 3 Motorota MC6809 microprocessor The
generat operating charactenstics of the encoder
reside in reptaceable ROM Programmable
memory allows eld selection of customer
operating parameters

Easy to use Provides increased functions t e
complex coding schemes. multiple code types.
prompts. etc ) Replaceable ROMs allow the
unit 10 grow INto a more complex system internal
battery back-up preserves confiquration dunng
power l0ss

Self-Test Diagnostics
at Power-Up

When restoration of service occurs after a power
lUss. a=ad at imhal turn-on  the microprocessor
immediately checks 10 see that the encoder 1S
functioning propefly

The system operator can be assured that the
encoder 1s functioning cotrectly. or quickly imtiate
action if repar is required

Key Lockabie On Cif Switch

A key 1S used 10 turn the unit on and oft

Elminates unauthorized termmal usage

D.C. Operation with External
{Customer Supplied Baitery)
Source

Retention of service duning AC power fad
conditions

The encoder will shil operate when power 1s
i0st by switching to an external D C source

Numeric Display Paging

Numernc display pagers can be signalled ang
up 1o 24 digits can be sent Speciat alphabetic
characters can be sent 10 those numenc dispiay
radios with this capabiity

Ailows display of telephone numbers of speciat
codes on the pager Adds dispiay paging to an
existing system

Alphanumeric Display
Paging

A timited set of alphabetic characters 1s avaitable
on the encoder keybcarad Fuil alphatetg
capabiity requires the alphanumeric expansion
option and a video display terminal (VDT)

Allows short. spelled out. messages ‘rom the
encoder keyboarg to Numeric and Alphanumers
OPTRX pagers

Tone or Dats Cisplay Memnry

Up to 20 tone-alert or displav pages can be
stored untd the radio channet 1s available

The stored pages are automaticaily sent wren
the channet s clear The operator does not have
1o wait to input calls

Two-Channel Operation

Contron r* two sepdrate remote transmitter tines
s possole Pages are automancally agirected
10 the LotrecCt channe:

Easy addion of display paging on two racio
channe's Pagers are programmed by 100s
group to the correct channet by the encoder
conhquration

Control Point Operation

Tre necess.ary FCC requirements ‘or 4 icensed
LONUOH pONT are provaded SuCh s supervisory
LIReOVer and visudl 1 caton of transmit
COMtnns istercom ) the aispalch points s
DrOvded

LD to 5 other Aispatch point encoders can
aperate in paranel 10 the control posnt No
Aational controd consote i required  The
£NCOURT LaN Serve a5 Cont ol pont white backing
up 3 Jal terrinat

Random Make Up Group Calt

Up 1o 5 roubs 0 15 Dagers may pe called
A0 JrouD S deuessed A Th one paging Pumper
Groups may he combned 'o provide mote than
15 pagers per Qroup Lay
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Video Display Terminal (VDT) (Motorola or customer provided)
are used with the Alphanumeric expansion option to provide
full alphabetic message capability.

USED :ITH PER!ISSION
OF ..0TOROLA, II'C

FEATURES DESCRIPTION BENERTS
Automatic Station identification Up 10 10 Morse code characters and the ime R the requi 't for operator manual
_between automatic transmissions are keyboard station wlentfication.

programmabie for each of 2 radio channeis.

PL or DPL Monitor & Transmit The PL monitor button enables removal of PL Etirwnate disturbance of co-user two-way

Control squeich for channel momitoring. Transmit PL 1s recervers guling pages but permits talking to
removed during paging transmissions and left them when desired
on durnng two-way conversation

Automatic or Manual Voice The encoder can be conhgured for either voice Allows system 10 be set up to match user

Transmiusion paging followed by a preset taik ime. voice requwements. Eases operator s job.
operated talk ime or manual push-to-talk
control.

Voitage Surge Protection Both the AC input ire and the base station Reduces posstiily o! damage 1o the encoder
control line are protected against high voitage due to bghtrwng of Input hine voitage induced
transients voftage spie.

Headset Jack Allows use of convenient operator headse! Reduces operator fatigue and permits ease of

instead of the desk microphone accessory

dispatch Particuiarly useful in high trathic
systems

OPTIONS

DESCRIPTION

BENEATS

LOTL (Line Operated Tranamit
Lockout)

The MODEN Pilus can share a common base
staton When the channet 1s in use, the LOTL
senses the control signal «+d 'ocks out the
encoder disabhng its op.erit  ~ untd the channel
1s clear

Ef'eclive snaning of dedicated hnes that drive a
common.pase station. when mullipie encoders
are not located within the same facility

Alphanumeric Expansion

An RS-232 intertace allow: - .-t twh video
display terminals to nterconnec” These may be
local or with modems degicated or dun-uf,
remote Inpuls:

Prowides multiple inputs for generation of
aiphanumenc messages From VDTs or
computers emulating a VOT
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. USED ':ITH PER!. L
MCDEN Plus Paging Encoder OF :-;ororeouf 1»142?10"

Performance Specifications
Model: EO8PLS 2000 __. T

Number Capacity: | 2.000 User codes with up to 4 addresses each.

Page Code Types: | 2-Tone, 5.6-Tone, Golay Sequential Code (GSC)

Paging Tones: | Adjustableto +5dBm maximum @ <3% distortion
Output: = 3dBm i« 300-3.000 Hz. reference 1.000 Hz into a 600 ohm load;
6 dB per octave de-emphasis or flat response.

Stability/Accuracy: +0.15%, 0°C to + 50°C (25°C reference).

Channel Monitor Audio: 1W (@ < 5% distortion. Voiume contrci settable.

Dimensiors: 4"x15"x 10" (102x381x254 mm) (Height x Width x Depth)
Opersting Temperature Range: | 0°Cto + 50°C Ambient, 25°C reference.
Weight: 10 ibs. (4.54 kg)
Supply Voltage: 117 VAC 50,60 Hz; 12 VDC; 230VAC Field Settable
Power Consumption: | 50W

Transmitter Control. Remote: Tone or PURC (Paging Universal Remote Control) binary remote control. one or two
transmitters. Local. One transmitter. (PURC local not available.)

Alsrm Page: Two remote closure activated pages. Alert coaos settable
to any two addresses. Separate audible siren tones transmitted for each.

Group Call: Random: Maximum of 5 groups with up to 15 random addresses.
Radio: Motorola “Tone B™ and GSC group call.

Memory: Up to 20 tone-alent or display pages of 24 characters each.
Longer messages take up more than one memory location.

Autometic Station | Up to 10 characters per channel with settable
Identifier: transmit interval time.

Volce Pag. Manual push-to-talk, pre-timed (settable).
or voice operated transmit.

Display Page: | Basic unit provides the following alphabetic characters, in addition
to the numer:c. for transmission to OPTRX Display Pagers:
A BCDEFGHILJLLNOPSEU

Full Alphanumeric Expansion R
Iq ."
. A A
Ports: | Two \:‘._' N
Deta: AS-232C Signalhing, 7 bit ASCll with stant, stop bit, odd parity _'qf':n":
Rate: 150, 300. 600, 1200. 2400, 4800. 9600 Baud rates. selectablie o

Connection, VOU: Hard wire local: 4 wires. 50 feet max.
Remote: Bell 103 modem or equivalent, 300 baud rate -
Bell 212A or equivalent, 1200 baud rate

Y
L]
[
»
K : IV N

input Device(s;: | VDT or computer, emulating VOT, per Motorola defined format®.
* For tull details reter to the MODEN Plus Systermn Planner 68P81026C35-A

-t —
Support Services ! ,
Wherever Motorola selis. our product is A_A/ / MOTOROLA
backed by service. In the L).S.. we have 900 h 1301 East Algonquin Rd., Schaumburg, Ithinois 60196
authorized or company-owned centers In (312) 397-1000
aadition, vur products are serviced throughout
the worid by a wide network of company of Specrhcations subact to change without notice.
authonzed INGependent u.sinbutor serce u, Motorola, and MODEN Plus are trademarks of Motorota,
organizations. Inc. (8406) C.P

L
Printed in U S.A. ¢ 1984 Motrola, Inc R3-5-96C
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ATTACHMENT 4

B or : ANTENNA DB-224

6 d
A 9 dB GAIN 118-174 MHz
PRODUCTS .
Y BROAD BAND GAIN ANTENNA
e )
MODEL DB-224 is a high gain, light ggEgE‘ég:LPg%@agg'\f NG

weight, high strength antenna for use
in the 118-174 MHz band. It is factory
adjusted and checked for -inimum
VSWR over a wide band of frequencies.
Clamps for top mounting are supplied
with the antenna but an additional side
mount kit (Model DB-5001) must be or-
dered when side mounting the antenna.

OPTIONAL RADIATION PATTERN. The
radiation pattern of the DB-224 can be
easily changed from a 6 dB gain omni-
directional pattern to a 9 dB. maximum
gain offset pattern, or from an offset
to an omni-directional pattern. When
the four dipole elements are positioned
evenly, every 90 degrees around the
mast, a circular radiation pattern re-
sults. When all four dipoles are in line
(collinear) along one side of the
mast the antenna has a directional
characteristic.

Simple but secure stainiess
steel banding clamp aliows
an easy change from ~
cular to offset radistion
pattern,

Molded connections for
weatherproof operation.

—_—ft— |

c=3=m

BANDWIDTH. Through the use of fold- f

ed dipole elements and binary cable )

harness, the DB-224 has an excep- _,hn e s fou
tionally broad bandwidth. Performance ece construction for sas-
characteristics (gain, VSWR) are essen- “ iotion. O "¢

itally corstant over a frequency range -
of 10 MHz or more. This permits the
DB-224 to provide optimum perform-.
ance when used in either single or
muiti-frequency systems.

TWO PIECE MAST. For ease of handl-
ing and to facilitate shipment, the mast
is made in two sections. Assembly of
the sections is quite simple and re-
quires only the use of ordinary hanr
tools. The unique center splice assur s
proper alignment. (See illustration).

LIGHTNING PROTECTION. Superior
protection against iightning damage is
provided by the aluminum mast with
pointed top cap which provides a posi-
tive low resistance discharge path to
tower or ground system. The radiators
are operated at DC ground to provide
further protection against lightning
and static build-up.

SPLIT VERSION. A split version of the
DB-224 is available in both omni-
directional and offset radiation pat-
terns. Essentially it amounts to two 3
dB gain omni-directional or two 6 dB

A R Yo ri i t: i
gain offset antennas on a single mast. ,,a.-:m:f" 't,.':““SS.'z‘zz"“(‘é?af ?:a mo';f?z‘f;"g'
Separate feed lines are provided to the (7ad) with respect to a half wave dipole

two antennas, (0dB level).
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( Figure 1
SIDE MOUNTING

When the D8-224 and DB-224E antennas are mounted to
the side of a tower the honizontal radiation pattern neces-
sanly becomes distorted. The patterns shown below indi-
cate the typical pattern shape of the antenna side
mounted on a tower with an 18" to 24~ face using the
DB-5001 Side Mount Kit,

44444y

' ﬂ_; e =

. . .
08-224 (omm) mounted on side of tower
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DB-224E, clements ponted away from the tower
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{
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D8-224E, elements pointed toward the tower

The DB-5001 Side Mount Kit positions the antenna ap-
proxymately 18~ from the tower and consists of an
upper sway brace. lower bracket (both galvanizeV rng
the necessary hardware for attaching the bracket to
round tower members up to 37 0D, or anguiar members
up to 2”7 on a side. Other size clamps can be supplied
on special order.

USED WITH PERMISSION OF
DECIBEL PRJDULTS, INC. BANDWIDTH

in the frequency range 118-144 MHz the DB-224 is man-
ufactured to order at the specified frequency. The band-
width is approximately + 29 of frequency for a VSWR
tess than 1.5:1.

In the frequency range 144 to 174 MHz the DB-224 s
available in four frequency ranges from 144 to 150 MHL,
150 to 160 MHz, 155 to 165 MHz, or 164 to 174 MHz.

DB-224S, SPLIT VERSION

The DB-224S is a spiit version of the DB-224. It consists,
essentially, of two ndependent antennas on the same
mast, each with a separate feedline terminated at the
bottom of the mast. Each anteana has 3 dB gain in
an omni-directional pattern (DB-224S) or 6 dB gain in
an offset pattern (DB.224£S). Each antenna may be
used omni-directionally or directionally without regard
to the other. isclation between the two antennas is
35 dB or more.

ELECTRICAL DATA

Frequer.cy Rnngn:
A Range e e+« 4 o« . 150-160 MHz

B Range . . . . . . . . 155165 MHz
C Range . . . . . . . . 164:174 MHz
D Range . . . . . . . . 118144 MHz*
E Range . . . . 144-150 M.Hz*

Bandwidth (150- 174 MHz) e ¢« + « » 10 MHz
VSWR . . . c s e 4 o« + .15t 1 or less
Nominal mpedana . .« « « . 50 ohms
Gain (over half wave dnpole)
Omni pattern . . . . . . . . . 6.0 dB
Offset pattern . . . . . . . . 9.0 dB
Maximum power input . . . . . . . . 500 watts
Vertical pattern beamwidth
(hatf power points) . . . . . . . . . 16*
Decoupling between antennss
(split modeis) . . . . . . . .35 dB minimum
Lightning protection . . . . .Direct ground
Standard Termination: Captxve Type N maie attached to
e;\: of fiexible lead. Other fittings are availabie on special
order.

*Gain and bandwidth are reduced in the 118-150 MHz band.
Contact factory for details.

ORDERING INFORMATION
Model Frequency
0B-224 Antenra, circular pattern Specify exact
DB-224E Antenna, offcet pattern frequency(s) or
DB-224S Split Antenna, circular frequency range
DB8-224€S Split Antenna, offset (and termination if
DB-5001 Side Mount Kit non-standard)

DECIBELXP

P, 0. BOX 471284 +-3184 QUEBE

MECHANICAL DATA

Materials:
Mast —upper . . . . . 6061-T6 Aluminum
134~ 00 wuth x‘." to 14" wali
Mast— lower . . . . 6061-T6 Aluminum

2" OD wuth 14" to " wall
. 063-T832 Aluminum
‘/2 0D with .058" watl

. Gaivanized steel

Radiating elements .

Mounting clamps
Maximum exposed area

(flat plate equivalent) . . . . . . 3.15 sq. ft.
Lateral thrust at 100 mph

(40 psf flat equivalent) . . . . . . 126 Ibs.
Bending moment at top clamp

at 100 mph

(40 psf flat equivalent) . . . . . 1020 ft. Ibs.
wind rating ¢ :

Survival (w/o ice) . . . . . . . . 100 mph

Survival (14" radial ice) . . . . . . 74 mph
Overzll length (150-174 MHz) . . . . . 255 in,
Shipping length . e e e e e 148 in.
Net weight (w/clamps) e e e e . e . M2 Ibs.
Shipping weight (w/clamps) . . .o 48 1bs.

Mounting Clamps (DB-365) are supplned with the antenna

and fit round tower members up to 234" OD, angle mem-.

bers up to 214, ". Other size clamps can be furnished on

special order.

'Top mounted antenna. Wind rating is grestly increased when
is side with appropriate side mount kit.

NOTE: The machanical specifications are degraded for the
antenna covering the 118-150 MMz band.




ATTACHMENT 5 Eq. Cat 50‘: fom

PAGERS/RECEIVERS A3 1044
W
@ MOTOROLA ENVOY

Tone and Visual Alert

i{ Pagarcrine. Radio Pager
== 1954 Olympics Binary Digital Golay Sequential Code
QS@ Four Address
USED WITH PERI:ISSIOW 33-37, 41-45 MHz (Low Band)

OF [IOTOROLA, INC. 138-174 MHz (High Band)

450-480 MHz (UHF)

A “PEOPLE FINDER" Radio Pager

FEATURES:

o Tone and Visual Alerting ¢ Removable Clip

e AA Alkaline Battery e Golay Sequential Code

¢ MEM-O-LERT Deferred Paging Storage - e VIBRA-PAGE Silent Alerting Option
o Low Battery Alert ¢ Auto Reset

o Small, Attractive Style e Four Address Operation
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USED UI1TH PERIIISSION
OF 1iOTOROLA, INC.

The ENVOY tone and visual alert
radio pager provides fast one-way
communications, high reliability, and
the styling pager users demand. Ultra-
compact, lightweight, and attractive,
this radio pager is slim enough to fit
comfortably into aimost any pocket

or pursa. An optional lanyard provides
users added flexibility.

DESCRIPTION

The compact ENVOY radio pager
weighs less than 4 ounces with bat-
tery. s softly contoured polycarbo-
nate housing presents the profes-
sional appearance you deserve.

BENEFITS

Provides wearing ccmfort in any
position.

Your ENVOY radio pager is equipped
with a sturdy butterfly clip which may
be easily removed. For user versatility,
an optional lanyard is available.

The pager can be firmty clipped to

belts or clothing or used clipless in the
pocket, briefcase, or purse. The lan-
yard affords the user enhanced security
in preventing the loss or breakage

of the pager.

The ENVOY radio pager requires a
single AA alkaline battery for its
power.

Inexpensive and readily available thus
allowing convenient replacement.

When the battery voltage drops to a
marginal level, the pager emits a
10-second warble alert. Although low
on power, the ENVOY radio pager
will continue to receive pages for
several days.

This monitor alert is a convenient
reminder to replace the AA alkaline
battery at the first opportunity. You
won't be inconvenienced by an abrupt
lack of service, miss important mes-
sages, or worry about the battery’s
voltage level.




USED WITH PERMISSION
OF YOTOROLA, INC.

MEM-O-LERT Deferred if a page is received while the pager Offers the ability to store a page when
Paging Sorage is in the silent position, the pager wilt desirad. When a page might disturd
immediately emit a visual alert for 10 others, the user can set the pager in
seconds and then store. At a later the silent mode to receive a page with-
time, the user can press the switch to out sounding the alert tone.
retrieve stored pages. Messages are
also stored in the "on” position atter 10
seconds for audible and visual
retrioval at a later time.
Loud, Clesr Alert Tone The ENVOY radio pager offers 84d8 Alert tones will be loud and clear, sven
sound pressure level at 12 inches. in areas with high ambient noise.
Long Battery Life The electronic design of the ENVOY Users will enjoy longer intervais of
radio pager mir.imizes the amount of pager service before replacement of
current consunption required for the battery.
operation,

OPERATIONAL FEATURES DESCRIPTION

BENEFITS

Tone and Visual Alert When in the “on” position, the The ENVOY radio pager allows for the
Motorola ENVOY tone and visual alert flexibility of successful alerting in
allows you to be alerted simultane- environments as diverse as theatres,
ously by a beep and light indicator. churches, courtrooms, construction
When in the silent position, only the sites, manufacturing plants, and
light indicator is generated. airports.

Four Address Operation Four separate paging alerts are pro- Provides priority alert capability or
vided with your ENVOY radio pager. contact with four paging locations,

such as home, office, answering
service or neighbor.

Auto Reset The page alert automatically resets Allows hands-free operation and

itself after a 10-second alert.

battery life conservation.

BENEFITS

OPTIONAL FEATURE DESCRIPTION
VIBRA-PAGE Silent This vibrating opt. uses a cartridge
Alert Capabliiity with a mercury N-celi battery and

vibrating motor which replaces the AA
alkatine battery.

Permits users to silently receive and

distinguish messages from four differ-
ent sources with complete privacy.

RELIABILITY FEATURE DESCRIPTION

BENEFITS

The unique Motorola Accelerated Life
Test is a proprietary process devel-

oped to simulate five years of field suess

in several weeks. Motorola pagers
are subjected to the ALT process —in
design, at preproduction, and during
their product life cycle.

Motorola's ALT assures product
reliability.
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ENVOY Tone and Visual Alert Radio Pager
Performence Specifications

USED YITH PER!ISSION
OF 1.OTOROLA, INC.

Model Sertes: | A0 GACA668AA ADIGAC 4668AA AGAGACABEBAA
Frequency: | 13-37 MMz 138-174 M2 450-480 MH2
41-45 MHZ
S | 2782205071 2781205 1071 2782205 x0 7
{witheut citp) | (7 06cm x § 20cm x 1 80cm) (7 06cm x § 20cm ¥ 1 BOcrm) {7 06cm 1 5 20cm 1 1 80cm)
2 19 ounces (62 grams) 2 08 ounces (59 grams) 2 19 ounces 162 grams)
(witheut battery)
Settery Conplament: | One 1 5 Vot AA Size One 1 5 Vot AA Size One 1 5 Vot AA Size
Drsposadie (Akaine) Desposadie (Akaine) Ousp (A2
Battary Lo in wasks:
(typioud) (ansuming § hours per day | ADout 14 weeks ADOUL 19 weeks About 19 weeks
40 hre. ey wesk, .18 call | (6 wesks wrhout Daftery saver) 6 wooks wihout Detery saver) (6 weeks withOut betiery saver)
POr vesr-howr (pesk) full
capacity bathery)
Power Consumplion: | 7 2ma (2 Sa Standdy) 7 2ma (1 6ma Stancty) 7 2rma (1 6ma Standby)
Syetom Coll Tima: | 4 4 Caits per second 4 4 Caits per secong 4 4 Calis per second
Systom Coding: | Golay Sequential Golay Sequental Gosay Sequental
Mux) Address Capacity: | 4 000.000 Unsque Codes 4 000.000 Urwque Cooes 4 0C0.000 Urwque Coces
Flold Strength Seneitivity: .
SuV per meter SuV per mater 15uV par meter
Adjaoent Channel Selectivity: | 60 0B at - 20 KMz 50 cB at - 30 KHz 6038 at - 25 KHz
65 a8 at - 25 KHz (It )
Spur ond imags Rej 5598 60 aB 4508
~¥°Clo +50°C, 26Cred. | - 0002 -0002% - 0 4005%
Alert Tone Output: | 84 08 mvremum at 127 84 18 rmwwmum at 12 B4 38 meremum at 127
Alort Tone Length: | 103ec - 05 sec unkess manuaily reset | 10 sec - 0 5 sec uniess manually reset | 10 sec ~ 0.5 sec uniess manually reset
Alert Tone Praquency: | 3200 Hz 3200 Kz 3200 Hz

L e

A RN

Support Services MOTOROLA
Whersver Motorola seils. our procuct

18 backed by service inthe U S  we

F

have 900 authonzed or company- 1301 East Algonquin Rd.. Schaumburg, lilinors 60196
LR | owned centers. In addon. our (312) 397-1000

products are serviced throughout

the worid by a wide network of Speciications subyect 1o change without notice.

company or authornzed independent
Grstnbutor ServiICe Organizations.

=, Motorola, ENVOY. MEM-O-LERT. PEOPLE FINDER,
and VIBRA-PAGE. are trademarks of Motorola, Inc
(8405) C P.

Prntedin U.S.A. £ 1384 Mctoroia, Inc
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USED LITH PER:ISSION OF

+QTOROLA, INC.

BPR 2000

Display Radio Pager

8inary Digital, Golay Sequential Code
Dual Address and Numeric Display

Featyres:

¢ Fuil 12-Digit Liquid Crystal
Display

o Top Mounted Dispilay for
Easy Reading

® Dual Source identifier

© Microprocessor Decoder

¢ Four Dynamically Allocated
Messags Memories

® Duplicate Message Detection

® Available with VIBRA-PAGE
Silent Alerting

© Rechargeable Nickel-
Cadmium Battery

o AA Alkaline Battery

© Temperature Compensated
Display

o Low Battery indicator

o Light for Night Viewing

® Available with Charger

A PEOPLE FINDER
Radio Pager
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BPR 2000 Display Radio Pager

The BPR 2000 Dispray Pager wil recewve and display numenc
messages ot up 1o 23 aigits  This ailows telephone numbers
part numpers or coded messages 10 be sent to the pager The
‘nformaton display gves you greater gt.ity than an orgmnary
tone alert pager Th's gives yCu more rekabie communicatons
€5CCC aly ‘N N01Sy environments

This fugh Qquality communications device ncorporates
Motoroia s most advanced microprocessor tecnnoiogy aiong
wih the same n.gh performance recever proven «n Motoro:a s
popuiar BPR 2000 seres tone-and-voice and tone aiert pagers
its rugned mechanical gesign assmiiates the proven teatures
of the BPR 2000 family of product o acheve a superor
degree of dependabiity the BPR 2000 dispiay pager has met
ngorous reliabiity standards and stningent qualiity controls at all
stages of design and product:on You can rety on the BPR 2000
adisplay pager 1o receive your message. save you tme. and
rmaximize your efticiency

USED VITH PER"ISSION

OF tOTOROLA, INC

J—

Description

Advantages

Unread Message
Indicator

depressed

Whenever a new page comes in a un:que
“checkerboard” pattern appears on the
aisplay untii the “read” switch i

Even it you turn off the alent tone the next
fime you look at your pager. you | know
vou've teen paged

Automatic Reset

seconds.

The alert wilt stop after eight seconds or
can be manually reset betore eight

it your hands are occupied wnen you
receive a page. 1 isn't necessary to
interrupt your activity to turn off the alert

Continuous “On”"

the dashes reman

After a power-up alert and briet display
Indication segment check the pager displays the
“audio on” symbol and all dashes When
the pager 1s placed in the “silent” mode
the “audio on” symbo! wiit disappear but

A glance at the pager assures you your
unit .s on

Autometic Diepley The display will resel to the “on’ mode

12 seconds after the “read” switch is
depressed. uniess there are more than 12
characters n your message Inthat case
the 12th character will be a lower case "Cc’
to denote continuation The rest of the
message will be displayed when the
‘read’ switch s depressed again of it
wiii be automatically displayed after

12 seconds

Operation 1s simpie One push of the
“tead’ switch. and the pager does
the rest

Lighted Diepiay

A separate switch on the tront of the pager
can be pushed to lluminate the display

Your messaje can be conveniently read
whenever you re in a dark surrounding. a
theatre a restaurant a nightclub etc

Shert Paging

operation

The "silent’ switch aliows you to turn oft
the audible alert tone The aiert tone
display wul Qo out indicating sient mode

In meetings or at other imes when the
alerting beep may be undesirable you
may deteat it yet continue to receive
display messages

[,

Whenever a new page comes :n a unique
ndioator "checkerboard” pattern appears on the
aisplay unti! the “read switch s pressed

Just a glance at the display will let you
know it you ve been paged

“silent’ mode

The pager can be ordered equipped with
Model a miniature motor that cduses ihe pager 1o
vibrate when a message s receved in the

With this mode! :t s possible 1o recewve
information immediately and discreeltly
Tnis feature 1s avananie witn eitner the AA
atkaline or AA nickel-cadmum battery
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USED “ITH PERI.ISSION

OF MOTOROLA, Ii!C.

Deecription

Advantages

The BPR 2000 radio pager requires only
one AA Aixaiine pattery or one AA .
rechargeable Nickel-Caagmwum Battery for
‘1s power The Single unit battery charger
ailows one pager and one spare battery o
De charged simultaneously

The repiaceaple alkaine battery can be
purchased at virtually any drug. grocery.
of discount store. a convenience matched
Dy the battery charging unit for the nickel-
cagmium battery The charger 1s a con-
venient place 10 store your pager while
prolonging usage ite Two L.E D 's on the
charging unit ingicate when pager and,of
spare battery are in charging mode

Long Battary Lile

The pager incorporates spec:al battery
saving circuitry minimizing the amount of
current consumption required {or operation

The AA battery can provide the iong
service hfe you want, whether you choose
the alkaine or mickel-cadmum battery.

Low Bettery indiosior

When the battery approaches the end of
1s usefui hfe the pager displays the

“LOLOLOLOLOLO"™ warning: The pager
will continue to function for several days

The pager rerminds you to replace or
recharge the battery at your hirst
opportunity. but you won't be
inconvenienced by an abrupt lack of
sefviCe of missed messages

Message Privecy

Only your uniqua pager code will peemit
the display of messages intended for your
pager The data will not be displayed until
you depress the “read” swilch

NO one can simply monitor the channel
and intercept your messages. as with tone
and voice You contro! when the message
1S displayed. sO bystanders can't
eavesdrop - allowing you more privacy.

23-Digit Massage

The pager can receive and dispiay up to a
total of 23 characters

Adaditionatl information, such as extension
number. coded caller identifier. or degree
of urgency. can be appended 10 a phone
number message.

12-Dight
LCD Display

The pager can display 23-character
messages in separate segments of 11
and 12 digits each

Most tetephone numbers can be shown
on a single line and read all at once
(e g. 305-555-4547)

Four Memories

"ne pager saves up to four messages (in
combinations of four 12-digit messages.
two 23-aigit messages. or one 23 and two
12-aigit messages) unti :1 s turned oft or a
new message comes n

Gives you the abihity 10 store up to four
messages. thus lessening the chance for
missed messages.

Duel Source

The pager responds 10 two difterent
codes and indicates on the dispiay which
of th2 two codes were used

For exampie your off:ice wili be (dentified
by th » prefix Qigit 1 or your home wiit be
denti’.2d Dy the prefix digit 2

Catis can be screened and you know
where to call back for adaitional
nformation When the pager displays an
unfamihiar numper the source wil be
recognized  You can elect to go ahead
ang catl the number or call back to the
source for additional intormation first

Top Mounted Displey

The top mounted Aisplay S rrghi-side-up
Anen the pager 1S worn on the beit

The message can be converniently read
There 1s no need 1o take the pager off and
nold ' to reaac t croperly

Ouasl Function

In agation to s message capac 1as tvs
pager wl atso respond as an et cent
twO-aaaress das:C lone a:en page”

T=ese gistinct alerts might designate
Zrrman messages ke call your oftice’
a3+ mare 10 De sent QuIckly
et enty and ethciently

Temperature compensalng Circ.ity
ensures that the display s high ~onura:!
and wide viewing angie are ma-tas .
over the pager s entire operat ng
temperature 1anae

i net grit oo weather. when the pager
€t ,Gu e dispiay will De read easily

New message-, . ~mpared 1o
messaqes aire,: . + 3 nremory it tne
new ‘Tessage ... o ostorag
Tessage trom e sy . T tne

stored message s autormat.ca: y moved to
tne trst memory location

Prevents depletion of memory capacity
due 10 unnecessary storage of duplicated
messages
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BPR 2000 Display Radio Pager

Performance Specifications
General

USED VITH PERi:ISSION

OF HOTOROLA, INC

Model: A)18GB466) or 566! (v BRA.PAGE)| AQ3BGC4661 or 5661

AD4BGB4661 or 566°

Frequency: 33-37 Mriz 31.50 MH? 138-174 M2 150-512 MH2
406-420 MH>
w/ANcaline Battery: 4 7 ounces (134a) standard model 50 ounces (142g) vIRRA-PAGE moade!
Dimeneions: 3'0x230x084 n
(787cmx 4 84cmx213cm) 60 cubse in (37 9cub cm)
Paging Senaltivity: Suv m | suv m ] 15uv m
Display: 12 characters 1610 high with a temperature compensated LCD display
Memory: (4) 12-character messages of (2) 21-characier messages
. or (1) 23-characier message and (2} 12-character messages
Selectivity:  0cB at 20 KHz 65008 at 30 KH7 25 KHZz in! 6008 a1 25 KH2
Spurious & imege 55q8 5508 4508
Rejection:

Audio Output/  830B SPL 127
Alert Tone:

Frequency Stability:  002% trom - 10*C ‘o +S0-C

| 0005% trom -10°C to + 50°C

Power Supply: One t 5volit AA Alkaline Battery or One 1 5 voit rechargeat e Nicket-Cadmium Battery

Lifeof Aikaline w battery saver 13 weeks Without Ba'tery Saver 6 weeks
AMaline Battery:*  Nickel-Cadrmium With Battery saver 6 weeks Without Battery Saver 2 weeks

Code Format: 23.12 Golay Sequential Cocte
Bit Rate 300 Bils sec address - 600 Bits. sec data
Code Capecity 1 000.000 display pagers

‘Based on three 12-0igit messages per 8-hour day. 5 days week

Sii.gle Unit Battery Charger

Model: NLNS5678A

NAN4273A

NRN4272A

NLN9961A

Input: 117V ac. 50-60 Hz

220V ac. 50-60 M2z

220V ac. 50-60 H2
Charger with Fiocor Transformer| Charger with Wall Transformer

Charger with no transformer

Typical 45 mA

1 3vae

QOne BPR 2000 Rado Pager and One Spare Nickel-Cagmium Battery. NLN7057A

Full recharge ime 12 hours for 40 hours of normat operation
Part recharge tme 2 5 hours tor 8 hours of normal operation

O 2T A

Output
Accommodates:
Recherge

Time:

Size

Weight

12 8¢z 1365q)

Support Services
Wherever Motorcia seiis, our product
1$ backed by service Inthe US . we
have 900 authonzed or company-
owned centers [n adddion. our
products are sennced throughout

MOTOROLA
1301 East Algonquin Rd., Schaumburg. lihres 60196
(312) 397-1000

Specitications sutyect to change without notice

the worid by & wide network of Motorola. Inc. 1s an Equal #  Motorola. BPR 2000. VIBRA-PAGE and PEQOPLE
company of authonzed ndepencent Empioyment OQpportundty FINDER are traderrarks of Motorola. Inc @ « 1985
GrstnbULOr SETVICE Organzations Athrmative Action Empioyer. by Motorota. Inc @ Prnnted in U S A (85071 OP
R3-5-9NE
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DEPARTMENT OF DEFENSE

Armed Forces Staff College
ATTN: Lilrary

Assist to the Sec of Def, Atomic Enerqy
ATTN: M1l Appl, C. Field
ATTN: R. Wagner

Defense Advanced Rsch Proj Agency
ATTN: 0

Defense Intell Agency
ATTN: Library
ATTN: RTS-28

Defense Nuclear Agency
ATTN:  NASF
ATIN: NATF
ATTN:  NAWE
ATTN: RAAE
ATTN: RAAE, K. Schwart2
ATIN:  RAEE
ATTN: RAEV
ATTN:  SPSS
vvvvvv — ATTN:.. SPTD
ATTN: STBE
ATTN:  STNA
ATTN: STRA
ATTN: STSP
4 cys ATTN: STTI-CA

Defense Tech Info Center
12 cys ATTN: 0D

Dep Under Sec of Def
ATTN: SATNF, T. Jones

Field Command, ONA, Det 2
Lawrence Livermore National Lab
ATTN: FC-1

DNA PACOM Liaison Ofc
ATTN: J. Bartlett

Field Command, Defense Nuclear Agency
ATTN: FCPRW
ATTN: FCTT, W. Summa
ATTN: FCTXE

Interservice Kuc Wpns School
ATTN: Doc Control

Joint Chiefs of Staff
ATTN: J-2, Strat Opns Div

ATIN:  J<5. Muc/Chem Plcy Br, J. Steckler

ATTN: J-5, Nuc Div/Strat Div
ATTN: J-5, Strat Div, W. McClain
ATTN:  JAD/SFD

ATTN: JAD/3SD

National Defense University
ATTN: NWCLB-CR

Ofc of the Sec of Def, Net Assessments
ATTN: Doc Control

QISTRIBUTION LIST
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DEPARTMENT OF DEFENSE (Continued)

Principal Dep Under Sec of Def, Rsch & Engrg
ATTN: J. Wade Jr.

Program Analysis 8 Evaluation
ATTN: L. Johnson
ATTN: Strat Programs

US turopean Command
ATIN: £CJ-3
ATIN: ECJ-5

US Nat! Nil Representative, SHAPE
Attention US Doc Ofc for

ATIN: Muc Plans

ATTN:  Intel

ATTN: Pol, Nuc Concepts

US Readiness Command
ATTN:  J-3

Under Sec of Def for Policy

ATTN: Dir Plng & Requirements, M. Sheridan

Under Secy of Def for Rsch & Engrg
ATTN: K. Hinman

United States Central Command
ATTN: €CJ3-0X, Daigneault

DEPARTMENT OF THE ARMY

Asst Ch of Staff for Intell
ATTN: DAMI-FIT

Chemical Rsch & Jev Ctr
ATTN: SMCCR-OPR

Dep Ch of Staff for Ops & Plans
ATTN: DAMO-NCN
ATTN: DAMO-RQA, Firepower Div
ATTN: DAMO-RQS
ATTN: DAMO.SSM, Pol-Mil Div
ATTN: Tech Advisor
§ cys ATTN: DAMD-NC, Nuc Chem Dir

National Training Ctr
ATTN: TAF-NBC

yS Army Armament Rsch Oev & (md
ATTN: DRDAR-LCN-E

yS Army Ballistic Rsch Lab
ATTN: DRDAR-BLA-S, Tech Lib
ATTN: DRDAR-BLY
ATIN: R. Reisler

US Army Chemical School
ATTN:  ATIM-CM-F
ATTN: ATZIN-CM-CC
ATTN:  ATZN-CM-N

US Army Comd & General Staff College
ATTN: OTAC
3 cys ATTN: Combined Arms Rsch- Lib
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DEPARTMENT OF THE ARMY {Continued)

US Army Comdb Arms Combat Dey Acty

ATTN: ATZL-CAP-DT
ATTN:  ATZL-SWN
ATTN:  ATZL-SWP
ATTN:  ATZL-SWT
ATTN: ATZL-TAS-S
US Army Concepts Analysis Agency
ATTN: (SSA-ADL, Tech Lib
US Army Engineer Schoo)
ATTN:  Library
US Army Europe & Seventh Army
ATTN: AEAGC-NC-C
US Army forces Command
ATTN: AF-QPTS
ATTN: AFQP-TN
US Army Foreign Science 3 Tech Ctr
ATTN: DRXST-SD-1
US Army Infantry Ctr & Sch
ATTN: ATSH-(CD-CSO
US Army Intel Threat Analysis Det
ATTN: AIAIT-HI
US Army Intell Ctr & School
ATTN: ATSI-CD-CS
US Army Logistics Ctr
ATTN: ATCL-00L, S. Cockrell
US Army Material Command
ATTN: DRCDE-D
US Army Materiel Sys Analysis Actvy
ATTN: X5, W3JCAA
US Army Mobility Equip R&D Cmd
ATTN: DRDME-WC, Tech Lib, Vault
US Army Nuclear & Chemical Agency
ATTN: Library
ATTN: MONA-CM
ATTN: MONA-NW
ATTN:  MONA-QPS
ATTN: MONA-OPS, B. Thomas
ATTN: MONA-OPS, J. Ratway
US Army TRADOC Sys Analysis Actvy
ATTN. ATAA-TAC
ATTN: ATOR-7TD8
US Army Training & Doctrine Comd
ATTN:  ATCD-FA
ATTN: ATCD-N
ATTN: ATIC-NC
US Army War College
ATTN:
ATTN: Library
ATTN: War Gaming Facility
JS Army Comb Arms Opns Rsch Acty
ATTN: ATOR-CAT-T

AWCAC, F. Braden, Dept of Tactics
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DEPARTMENT OF THE ARMY (Continued)

USA Military Academy
ATTN: Doc Lib

USA Missile Command
ATTN: DRSMI-RH
ATTN: DRSMI-XF

¥ Corps
ATTN: G-2
ATTN: G-3
V11 Corps
ATTN: G-2
ATTN: G-3

DEPARTMENT OF _THE NAVY

Marine Corps
ATTN: Code 0T00-31

ATTN: DCS, P&0, Requirements Div

ATTN: DCS, P&, Strat Plans Div

Marine Corps Dev & Education Cormand
ATTN: Commander

Naval Postgraduate School
ATTN: Code 1424, Library

Naval Research Laboratory
ATTN: Code 2627, Tech Lit

Naval War College
ATTN: Code E-1], Tech Svc

Nuclear Weapons Tng Gp, Atlantic
ATTN: Nuclear Warfare Dept

Nuciear Weapons Tng Gp, Pacific
ATTN: Nuc Warfare Dept

DEPARTMENT OF THE AIR FORCE

Air Force Operational Test & Eval Ctr
ATTN: 0A

Air University Library
ATTN: AUL-LSE

Assist Ch of Staff, Studies & Analysis
2 cys ATTN: AF/SAMI, Tech Info Div

Dep Ch of Staff, Plans & Opns
ATTN: AFXOOR, Opns, Opn! Spt

Foreign Technology Div
TIN: SD
ATTN: TQ

DEPARTMENT OF ENERGY AGENCY

Sandia National Laboratories
ATTN: Tech Lib, 3141

CEPARTMENT OF DEFENSE CONTRACTORS

Kaman Tempo
ATTN: €. Anderson
ATTN: DASIAC
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DEPARTMENT OF DEFENSE CONTRACTORS (Continued) DEPARTMENT OF DEFENSE CONTRACTORS (Continued)

Science Applications International Corp Kaman Tempo
. 8. Packard ATTN: DASIAC

ATTN: D. Erickson

ATTN: . Birney

ATTN: J. Ickler

ATTN: J. Martin

ATTN: L. Metager

ATTN: M. Drake

ATTN: . McKeown

ATIN: R, Plock
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