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presented, 
decoder 

'lbe Mass Weather eminat 
deve and evaluate 
mass of 

INTRODUCTION 

em of the Nat 

of the manual e 
of the voice 

BACKGROUND 

Model (f 

rmation. 

1) was 
to the 

s , al for the Future of 
1973, recommended that 

nation of at weather brief 
service stat 
reduced or e 

and that the one-to-one method of 

a need to reduce or the one-to-one method of 
icular for he traveled routes or 

lends itself well to automat 
and mass semination should be 

DESIGN OBJECTIVES 

ob ives·of the Mass Weather Dissemination 
Model are: 

1. To pr one-call, one-number service: 

a. Access to any of five recorded br 
b. Access to a fl t service specialist. 
c. Access to Automated Fl t Plan em to file, amend, 

t ans. 

2. e sts workload 

a. recorded weather 

The 

be 
t 

(self 

close 

b. which specialists enter information to 
the 

c. of informa me ans 
of automatic message composition from pre formated menus. 
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FIGURE 1. MASS WEATHER DISSEMINATION EXPLORATORY ENGINEERING MODEL 



d. Providing fl t an recordings ·with feedback. 
e. Automat the fl fi process. 

3. ove s ce to the p provid 

a. access; i.e., the ion of a recorded brie 
from the 

b. One-number 
em via the one 
c. Al 
em. 

to any ilot. 
riefing/caller mult 

number can access all 
pilot with any te 

ex). 
FSS 

Any pilot call 
serv1ce s. 

can access the 

the 

d. No-break 
to the pilot. 

ate. ates in the recorded briefings are transparent 

4. To provide operational economy by: 

a. line costs. One-call, one-number service with system 
function to caller mult results in the amic allocation of te 
1 use, thus reduc lines. 

OPERATIONAL DESCRIPTION 

MANUAL VOICE INPUT SUBSYSTEM. 

The detailed flow diagrams of the manual voice subsystem are included 
the ix of this The spec console contains three system 

subelements. A diagram of the manual voice subsystem is shown in 
f 2. A micr and audio preamplifier, which are located at the 
specialist console, and the voice encoder enable the specialist to speak 
messages into the system. A loudspeaker, located on the specialist console, 
and the voice decoder enable the specialist to listen to ous spoken 
messages. A computer terminal (consist of a Conrac monitor, an Ann Arbor 

oard, and an Ann Arbor cathode-ray tube controller) allows the 
specialist to interact with the processor. The Ann Arbor CRT controller 
communicates with the processor via an RS-232 ace. 

The NAFEC Mass Weather Dissemination System is conf 
different messages, each of which can be a maximum of 
Each message s. 
matical composed message s into 
The duration of message s can be variable 
tion be that the sum total t of all active 

to disseminate five 
10 minutes duration. 
Messages are auto-

the system one at a time. 
, the on restric

s cannot exceed the 
maximum system capacity of 78-minutes. Message s which are common to 
all messages are ted simultaneous and automat ical for all messages 
when a message made. 

The specialist controls the system a CRT terminal. He enters 
commands via a and observes the response on the CRT. The commands 

3 
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provided for the spec ist are entitled: TALK, REVIEW, UPDATE, KILL, MAP, 
PLAYBACK, DELETE, and HELP. 

on his console followed a message segment 
with a word and the 

When the spec ist 
name, the processor res 
spec ist then begins into the system. The 
processor enables the voice encoder and b ized voice data 

an appropr vo data f e. n the message 
segment, the specialist sses the 

At this t , the message segment n into the system is not yet 
available for disseminat The UPDATE command must be executed before a 
message is ava able for sseminat 

The specialist can review the message s into the em 
the word REVIEW followed the message name. The processor 

retrieves. the e vo data file, converts the d ized voice to 
audio in the voice decoder, and ays it to the specialist via a louds r. 
When the specialist is satisfied with the message segment, he s UPDATE, 
followed the message segment name. The UPDATE command aces the 
current voice data file (if one exists) with the new voice data file. The 
old voice data f (if one sts) is on a time-de d delete list, and 

1 be deleted the system automatically in 10 s. If the specialist 
is not satisfied with the pr ously message segment, he can eliminate 
it ng the word KILL. The KILL command deletes the current voice file 
immediate and makes it available for the next n message segment. 
Should the specialist t the name s message 
segment, he can retrieve it processor wi 11 

the name of the last message s which was s into the 

The MAP command allows the specialist to monitor a listing of the message 
segment content of any message. After MAP, followed a message 
name, the processor sends the list of all possible message nt names and 
indicates which of the message s s are curren data 
cur entered in the associated file). 

TI1e specialist can listen to any curren active message s to ver 
its existence or voice quali After LISTEN, followed the message 

the processor retrieves the appropriate voice data file and 
the loudspeaker via the voice decoder. 

An entire message can be monitored the specialist PLAYBACK and 
the message name. Each current active message segment Which constitutes 
the message is played through the louds via the voice decoder. 

A message segment can be deleted by DELETE and the message segment 
name which is to be deleted. The voice data file for that message s is 
then aced on a time-de delete list. Ten minutes later, that voice 
data file is automatical from the system. 

5 



The ABORT command al lows the spec ist to recover from an error. 
followed a message s name, results in the current voice data file 
for that segment be aced on~ the time-de d delete list. The old voice 
data file for that message s becomes the current voice data file for 
that message segment. If the nute timer had e for the old 
voice data file, an abort is not possible, an error message is sent to the 

and the current message segment rema unch 

By 
commands 
command. 
f e 3. 

the specialist is 
CRT. Each command is 
the HELP command dis 

ed with 
followed 

ays the 

list of the system 
which describes the 
ion as shown in 

Extensive error correction is 
If either an iH command, 
name, or a legal command which 
attempted, the command is 

in the specialist command software. 
command with an invalid message segment 

fails to meet appropriate prerequisites is 
and an appropr error message is sent 

to the CRT. 

VOICE ENCODER. 

The voice encoder takes an voice s 
tal conversions on 

es, and presents the 
processor for storage and subs 
figure 4). 

the filtered s 
encoded ital 

, encodes the d 
data to the host 

retrieval for dissemination (see 

The analog audio is first passed th a variable gain ifier. 
al converter 
An LM741 

The of this amplifier is set such that the 
is not overloaded dur peak excursions of the s 
operat ifier was chosen to ement this function. 

After passing the variable gain ifier, the voice s is 
passed through an antialias filter. This low-pass filter is set to have a 
gain of 1, a Q factor of 1, a rolloff of 48 decibels (dB) per octave, and a 
cutoff frequency of 2.8 kilohertz ). Four Burr Brown UAF-·41 universal 
active f ers were used to fabricate this filter. ific connections to 
the UAF-41 and equations for external resistor selection may be found in the 
Burr Brown UAF-41 data sheet dated S 1976, 

An SHM-IC-1 int circuit was chosen to ement the s e-and-hold 
amplifier. 
the output of the antialias 
constant value until the dat 
information this 
SHM-TC-1 data sheet dated 

of each data convers cycle this device holds 
filter at a constant value and ains the 

conversion cycle is eted. Specific 
int ed circuit may be found in Intel us model 
il 1976. 

The heart of the voice encoder is a comp ital converter 
which is emented with three int ed circuits. ed 
circuits include an LM311 comparator, a DM2502 successive 

6 



COMMAND OPERAND DEFINITION 

* TALK s Name Th command allows the specia ist to ** 
* prepare message e ement. **' 
* REVIEW s Name This command is used to audition the cur-

* rent message element b'efore into the 

* system. 

* UPDATE nt Name This command cause the current message 

* element to be entered into the system with 

* time-de de let ion of old segment, 

* if one exists. 

* ABORT nt Name cancels a 

* message 

* segme and 

* de let 

* LISTEN nt Name This command the specialist to hear 

* any message s in the system, if it 

* exists. 

* DELETE s Name This command lows the specialist to 

* delete any message segment in the sys tern:, 
•k f it s s. 
'k MAP Message Th s Wl 1 map OU the s 

'" names of any one of the 5 messages and 

* indicate which are active. 

* CURRENT e" This command lows the specialist to 

* obtain the name of the present ate 

'" segment, if one exists. 

* KILL a te11 This command al the specialist to 

* immediate delete the u before 

* into the system. 

* 
FIGURE 3. LIST OF SYSTEM COMMANDS 
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ster, and a DAC-76 c tial converter. The 
al converter is fabricated as suggested in the Precision 

Monolithics Inc. DAC-76 data sheet dated il 1976 under the of 
iled Encoder Connections. 11 Detailed considerat DM2502 

successive approximation ster are found in the National S 
) Data Book dated February 1976 on pages 4-6 thr 4-10. 

Five-bit voice s es from the 
multi exer which assembles 

ital converter are fed to the 
s into 16-bit words. When the 

mult exer has assembled a 
of the multi 

the word is aced in memory. 
exer was accomplished with 741 5 and 74174 

ops. 

Memory prevents the potential loss of itized voice data when the processor 
is temporari too busy to res to the encoder's data available request. 

t CD40105 first-in-first-out FIFO) memory circuits were used 
words of 16 bits per word. Detailed 

may be found in RCA 1 s prel nary data sheet for the CD40105 
circuit, which is dated il 1977. 

At any time that data are available in the 
inter ed Memory 

memory, the processor is 
data are then presented to the 

processor interface. 
contains no more vo e data. 

s continue be until the memory 

The clock determines the s e rate of the encoder. It is crystal-
controlled and d al variable via strap ions. The clock is used 
the control c and is buffered to all other .vo in the system. A 
crystal-controlled field effect transister ( oscillator and three 74177 
presettable four-bit counters were used to ement the clock. 

VOICE DECODER. 

The voice decoder takes encoded voice data from the processor, 
converts the d 
f ers the 
voice s 

s back into the an domain low-pass 
and fies and ays the ltered 
f 5). 

Sixteen-bit data words are presented to the decoder memory via 
interface. The memory is organized into 32 words, 16 bits, 

the processor 
h, and is 

Specific emented using 8 CD40105 FIFO memory 
interconnection data and t considerations for 
available in RCA's preliminary CD40105 data sheet dated 
the memory has a vacant word, it inter s the processor to 

are 
Whenever 

fill thfft 
vacancy. Interru s continue until the memory is ful 1. The memory allows 
voice to be continuous ed even when the processsor is temporari 
too busy to respond to the decoder's data reque t. 

Data from the memory are passed thr a demulti exer 
5-bit voice samples from the 16-bit word. Three 7415 
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were chosen to ernent this function. When the demult exer has 
c te disassembled a 16-bit word, it requests another from the memory,. 
and this process continues until the memory is 

Five-bit voice samples from the demult are applied to the of 
the tal-to-analog converter. Here, ital voice es are 
converted back into the domain. al converter 

ts of a DAC-76 companding converter and an LM741 
ional if int ed circuit. Detailed circuit diagrams may be 

found in Precision Monolithics Inc., DAC-76 data sheet dated il 1976 under 
the category of "Basic Decode Connections . 11 

The raw analog voice s from the ital-to-analog c_onverter is passed 
thr a low-pass filter. This filter has a of 1, a Q factor of 1, a 
cutoff frequency of 2.8 kHz, and a rolloff of 48 dB per octave. 

ementation of the filter was accomplished us four Burr Brown UAF-·41 
universal active filters. Specific connections of the UAF-41 integrated 
circuit as well as equations for determination of external resistor values 
are available in the Burr Brown UAF-41 data sheet dated tember 1976. 

The output of the low-pass filter is amplified an LM380 2-watt audio 
ifier circuit. The LM380 drives a r which s mounted on 

the specialist console. 

SUMMARY 

The voice is an integral and present functional s em of 
the NAFEC FSS neering model Mass Weather Dissemination 

em. The s and pments delineated, though subject 
to modification in an 
generated meteorolo 
the FSS environment. 

ongoing deve ntal effort, have ished voice-
and aeronautical message composition and updat in 
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