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The Gould Flight Test Aircraft logs many air miles testing
advanced navigation systems developed by Gould NavCom
Systems Division of El Monte, CA.

Testing Advanced Navigation Systems With The 4051

by Robert B. Denny
Gould NavCom Systems Division
El Monte, CA

The NavCom Systems Division uses the 4051 to control
and monitor tests of an advanced long-range flight
navigation system (see Fig. 1). Testing is now ac-
complished in real time during flights as well asinthe lab,
replacing the previously used blind data collection and
subsequent laboratory reduction. The immediate graphic
feedback provided by the 4051 has greatly enhanced flight
testing of developmental navigation systems.

The NavCom System provides highly accurate in-flight
position data for instrument navigation. It relies on the
signals from at least four of the eight VLF (Very Low
Frequency) OMEGA navigation stations, and uses
triangulation to achieve a position reading within a few
miles. The system compares the phase differences from
the stations to obtain an accurate indication of position.
Of course, the accuracy of the system depends on the
"noise” contained in the received signal.

The nav system can be reconfigured to accept more
accurate signals from VORTAC, a sensor beacon
network which is the primary navigation aid used in the
United States. Relying on these signals the NavCom
System can pinpoint in-flight location within a few
thousand feet.
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Fig. 1.

The developmental nav system is built around a 4051
connected to a 4662 Interactive Digital Plotter and a line
printer (Fig. 2). Also, connected to the GPIB is an in-
house designed GPIB-to-navigation system interface,
allowing control and communication between the 4051
and the navigation system’s processor (an in-house bit-
slice design). The 4051 remains on-line to this processor,
operating as a controller rather than as a terminal or
peripheral. A block diagram of the system is shown in
Fig. 3.

The 4051 uses secondary addresses transferred over the
GPIB to load and read the interface control, communica-

Fig. 2.

tion and breakpoint registers. This technique is used to
control the nav system processor’s run-halt, master clear
and direct-execute interrupt lines. A direct execute
interrupt causes the system processor to fetch an instruc-
tion from one of its I/ O channels, which in this case is
assigned to the GPIB interface. This gives the 4051 the
ability to force the nav system processor to execute any
single instruction. Instruction, address and datainforma-
tion is supplied to the nav system processor via registers in
the GPIB interface. Forcing an input instruction allows
the 4051 to load a memory location in the nav system;
forcing an output instruction allows reading a memory
location. The 4051 converts the system processor’s binary

sk Editor’'s Note

New Contest Coming

Another contest is in the offing. TEKniques Vol. 2 No. 6
seems like the time to announce it. Vacations will be
rolling to an end; school will be starting. And, with all the
- physical exercise of summer, the brain will need trigger-
ing. Watch for the announcement of categories and
prizes.

Catalog Reminder

A new catalog of 4051 Applications Library Programs is
now available, and should have reached most of you by
now. The catalog contains several new program
categories and lots of new programs. If you haven’t
received a copy, or if you'd like additional copies, drop us
a line. They’re free for the asking.

TEKniques Back Issues Available

You may have back issues of TEKniques by simply letting
us know you want them. Send us a note; give us a call.

How About Your Application

Are you using your 4051 in a way that you think might
interest others? If you are, we’d like to hear about it; your
application could be the subject of another TEKniques
article. You can draft an article and send it to us for
editing and publication. Or, you can give us a call or drop
us a line to tell us what you have. We will then contact you
and send you a questionnaire from which we can compose
the article. Let us know; we’d like to hear from you.
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