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FocaI Point
We at Lockheed-Georgia believe that the best marketing tool we have is the Hercules aircraft.
Its reputation has been earned in 25 years of outstanding service on a truly global scale, and
while performing some of the toughest jobs ever to be asked of an airplane.

The Hercules aircraft is now owned and operated by over  45 countries throughout the world.
This is an accomplishment that could only have been achieved by a great airplane and a great
team of hardworking people.

An important part of our team is the International Marketing organization. The people who
work in International Marketing are assigned specific areas of the world. They are specialists in
their particular area, familiar with the air routing, market needs, and any problems peculiar to
the region. With the assistance of all of us at Lockheed-Georgia, our International Marketing
Representatives can study a customer’s requirements and offer comprehensive recommenda-
tions on how our products can best serve his needs.

Our reputation is built on the success of our products. The C-130 and L-100 series airplanes
have earned their renown as the world’s most versatile and successful airlifters. It is our job to
maintain that reputation.

On the facing page we are pleased to introduce our International Marketing Representatives.
If you would like further information about any of our products, this knowledgeable and
experienced team of professionals stands ready to assist you. We would welcome the oppor-
tunity to be of service.

Sincerely,

E. J. Shockley,
Vice President Marketing
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All of the drains on Hercules aircraft have important functions and should be checked regularly to make
sure they are clean and doing their job properly. Of course, some drains are easier to see and get at than
others, and occasionally it happens that some of the less accessible ones do not receive their fair share of
the attention.

by Russ C. Payne, Design Engineer, Senior

A case in point concerns the drain lines that serve the
upper nacelles and the wing dry bays located behind each
engine. Because they are generally out of sight, these lines
tend to be neglected, and sometimes they become ob-
structed. Whenever the upper nacelle (horse collar) area
and wing dry bays are open, it is a good practice to check
the drain plumbing to ensure that it is not clogged or
restricted.

The drain lines in these areas have the sole purpose
of removing any fuel, hydraulic fluid, or condensate that
might collect. An obstructed drain in the upper nacelle
can have some particularly unpleasant consequences.

4 Four drain openings serve the upper
nacelle area of each engine, two on each side.
The enhanced inset shows typical location, left side.

If fuel or hydraulic fluid from a leak in the horse collar
area cannot pass out of the drain, it will accumulate
and back up into the wing dry bay aft of the engine.
The accumulation of fluid may also spill over into the
hot section of the nacelle because of leakage around the
right- and left-hand access panels.

Recently, after a fire was discovered in the nacelle of
a C-130, an investigation revealed that a fuel line had
ruptured and sprayed fuel into the horse collar area.
The drains were partially clogged at the time. As a result,
they released the fuel overboard at a rate which was only
about half of their design capacity. It is possible that
the fire would have caused less damage if the drains
had been clear and allowed the spilled fuel to discharge
overboard more rapidly.



Drain System Check

To check on the condition of the upper nacelle and dry
bay drain system of an engine, remove the access panels
from both sides of the upper nacelle, open the horse
collar top panel and wing dry bay access panel, and
locate the four drain openings in the upper nacelle.
There are two on each side of the horizontal upper
nacelle firewall assembly (the “pan” under the horse
collar area - see Figure 1).

Station an observer who has been fitted with safety
glasses or goggles near the drain mast on the engine
QEC. Now blow compressed air at 65 to 85 psi (448
to 586 kPa) into each of the drain openings, checking
one side at a time. Have your observer verify that there
is always a free flow of air out of the drain port on the
side where the air is being applied.

Also make sure that the drain lines leading to the under-
wing collection troughs and the passages from the collec-
tion troughs into the dry bays are clear.

There is a line of small holes in the bottom of the wing
above the collection troughs, one between each riser. Air
flow through these holes should be evident when the
compressed air is applied to the drain openings on the
outboard side of inboard engines, and the inboard side of
outboard engines. If any of the lines proves to be clogged
or restricted, disassemble it and clean as required to estab-
lish normal drainage.

Clean, properly functioning upper nacelle and wing dry
bay drains offer an added margin of safety in case of a
fluid leak, but there arc other benefits as well. Good
drainage from the dry bays will help prevent an accum-
ulation of water condensate that may form in these spaces
with changes of temperature and altitude. Less moisture
means less corrosion and lower maintenance costs. All in
all, a little extra time invested in keeping the drains clear
can pay worthwhile dividends, both in terms of safety,
and in longer airframe life.
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the Bendix

PPI -1P Weathervision Radar Indicator
by G. T. Strickland, Training Specialist

The PPI-IP Weathervision indicator is part of the Bendix
RDR-1E high performance weather and terrain mapping
radar system, a system which has been chosen by many
commercial Hercules aircraft customers for installation
aboard their airplanes.

Since the system is relatively new to some avionics main-
tenance personnel, and a circuit schematic showing the
interactions between the various boards in the indicator
has not to our knowledge been published previously, we
believe that the material presented here will be helpful to
a significant number of Hercules operators.

Please note that for the purposes of this article, the
PPI-1P indicator and the model PPI-IN indicator used
in the Bendix RDR-IF  radar system may be considered
identical.

General

First, let us take a brief look at the overall system. The
RDR-1E radar has a range coverage of up to 180 nauti-

6
cal miles. Terrain contours and significant weather sys-
terns are accurately presented on the PPI-1P indicator,
which gives a constant, non-fading display. The indicator
uses digital procedures to process the radar data.

The radar set consists of four units: the receiver-transmitter
(R-T), the indicator, the radar control, and the antenna.
The system requires 115 VAC and 28 VDC electrical
power for operation.

The surveillance scan of the antenna is 90 degrees in
azimuth on each side of the aircraft center line (180
degrees total sweep angle) and +15 degrees in tilt from the
aircraft’s longitudinal axis. The antenna scans at a rate of
10 cycles per minute, which yields 20 “looks” per minute
at a given target area. Antenna operation is stabilized with
pitch and roll information supplied by the airplane’s
vertical reference system.

Indicator Operation

The indicator receives trigger pulses and video signals
from the R-T unit, converts the video to digital informa-
tion, and stores the information in a memory circuit.
Antenna azimuth information in the form of a synchro
signal is used to determine the position in memory re-
served for each of 192 different positions of the antenna
within the 180-degree sector scan. As new data are re-
ceived, they are compared with previous data from that
particular antenna position and used to modify or replace
previous data which are significantly different.

Digitized video in the memory circuit is converted to
analog form and displayed on the cathode ray tube
(CRT) screen at a rate of 61 complete scans per second.
Internally generated range marks and azimuth marks
are also displayed to aid in determining target range and
azimuth.

A simplified diagram is shown on pages 8 and 9 as an
aid to understanding data flow within the indicator.
Reference numbers on the diagram correspond to
paragraph numbers in the following circuit description.

Trigger pulses (identified on the diagram as PRF)
rom the R-T unit, range select information from the

range select switch on the indicator front panel, and
an internally generated 7.87 MHz signal are used to
generate range clock pulses. The range clock frequency
is such that 128 pulses occur during the time interval
required for the selected range. These pulses are used
to divide the incoming video from each PRF into 128
separate bits.

The video bits, which vary in amplitude, are sent
he analog-to-digital converter. The analog-to-digital

converter converts each video bit to a 3-line digital output
representing one of four different signal levels; below
minimum discernable signal level (below MDS), minimum
discernable signal level (MDS), medium signal level (MID),
and highest signal level (HI).

A digital decoder circuit converts the 3-line digital
information to a 2-bit  binary number, MSB and LSB
(most significant bit and least significant bit). At this
point the incoming video signals from the R-T unit have
been digitized in time (128 bits of information for the
video received from each radar pulse during the selected
range time) and amplitude (4 possible levels for each
video bit).

The MSB and LSB are clocked into input buffers
by the range clock pulses. The input buffers are shift
registers capable of storing 128 bits, or one word, in
each register. A range clock counter on each buffer
counts 128 range clocks and then blocks any further
clocks until another trigger pulse occurs. While the MSB
and LSB are being clocked into one buffer by the range
clocks, information previously stored in the other buffer
is clocked out by 1.9 MHz memory clock pulses. On the
next trigger pulse, new information is clocked into the
buffer that was emptied by the 1.9 MHz clocks while
the previously filled buffer is being clocked out. The
switching action between buffers repeats for each trigger
pulse.



The PPI-1P radar indicator, installed.

The MSB and LSB from the input buffers are gated
ugh multiplex gates to integrator memory. Integrator

memory consists of two 1024-bit shift registers, one for
MSB and one for LSB. The data in integrator memory
consists of information received from eight consecutive
radar pulses, or eight 128-bit words.

We should now take a look at how signals are syn-
ronized in the indicator. Timing pulses are obtained

by taking the signal from a 7.87 MHz crystal-controlled
oscillator and counting this frequency down through a
series of dividers. The frequencies needed at various
points in the indicator circuits are taken from this series
of dividers at appropriate points.

The control counter is a series of dividers with an
input of 3.9 MHz. Timing pulses are taken off at various
points along the dividers. The output of the last divider
in the control counter goes high when 128 input pulses
have been counted, then the counters are all reset to
zero when 40 additional pulses have been counted.
This output is called “line blank.” Line blank goes to
the memory word generator and to various other places
for use as a gating and timing signal. During the time that
the line blank is low (128 clock pulses), data are dis-
played on the CRT; sweep retrace takes place during the
time that line blank is high (40 clock pulses).

The memory word generator requires two line blanks
to generate one memory word. The memory word is sent
to the memory address counter, which counts 192 words
during one complete cycle. The counting cycle occurs
at a rate of 61 Hz, which is the scan rate of the indicator
presentation.

The first three divider outputs from the memory
address counter comprise a binary code representing
eight consecutive words being fed into the memory
counter. These three lines go to three exclusive OR
gates where they are compared with the three-line output
from the PRF counter. The exclusive OR gate output
goes to a NOR gate, the output of which is called word

compare. When the memory word count and PRF count
agree, the NOR gate output goes high, generating a word
compare signal. Word compare goes to the integrator
word enable generator to enable radar returns to be
entered into integrator memory at the proper location
for that PRF.

The adder, accumulator, and integrator decoder
circuits, controlled by SUM CLEAR, SUM ENABLE
and SUM TRANSFER signals and clocked by the 1.9
MHz memory clock, combine the eight words of video
from integrator memory into one word. The video at
the output of the integrator decoder is an average of the
video received from eight consecutive radar pulses, with
seven levels of brightness expressed in a 3-bit binary
code.

Digitized video from the integrator decoder is sent
t o the scan-to-scan decoder where it is compared with

MSB and LSB already in memory at the address reserved
for that particular word. If the video levels are signifi-
cantly different, main memory is updated to a new
level. The scan-to-scan decoder aids in smoothing out
rapid changes in video levels as seen on the CRT screen.

Main memory consists of recirculating shift registers
capable of storing 192 words of video. The words are
stored in “even-bit” and “odd-bit” shift registers, each
word at an address corresponding to a specific azimuth
position of the antenna. 7

Antenna azimuth position is found by using pulses
from the control counter to generate azimuth clock pulses
and using synchro data from the antenna to gate a certain
number of these pulses to an azimuth clock counter. The
number of pulses gated and counted varies from zero
when the antenna is at 90 degrees left to 191 when the
antenna is at 90 degrees right. Therefore, antenna azimuth
position at one instant of time is represented by a specific
count corresponding to a position in memory reserved for
that count.

A signal from the azimuth store/load generator causes
the number of azimuth clocks counted to be loaded into
the antenna azimuth position storage register.

The antenna azimuth position is compared with
the memory address counter outputs by exclusive OR
gates. When the two counts agree, an update initiate
signal is generated.

The update initiate signal is used to generate a sum
transfer signal, which along with counts “48” and “96”
from antenna azimuth position storage and the 61 Hz
signal from memory address counter, is used to generate
an entry point signal at one of four entry points. This
signal enables video to be entered into main memory
at the address reserved for that particular antenna
position.



Bendix PPI -1P Weathervision Radar Indicator
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The entry point signal will not be generated unless
the antenna has changed position since the previous
update, as determined by the azimuth change detector,
or if the SCAN/HOLD switch is in the HOLD position.
This prevents any update of data in main memory. The
SCAN/HOLD switch is an optional feature available on
some indicators. Switching from SCAN to HOLD then
back to SCAN allows evaluation of storm cell move-
ment during the HOLD period.

WORD
COMPARE

The digital video is continuously circulated through
main memory; it is also fed out of main memory through

“even-word” and “odd-word” output buffers and multi-
plex switches. Each word is fed out twice, so that 384
lines (2 x 192) of video are displayed on the CRT.

MSB and LSB information from the output buffers
is changed to a 3-line digital form by the level decoder,
then to analog form by the digital-to-analog converter.

The analog video signals are amplified and sent to
the grid of the CRT to generate a display on the face
of the CRT.
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The CRT sweep is generated by taking sine and
cosine signals from a sin/cos generator and processing
the two signals to produce vertical and horizontal sweep
voltages. Sine and cosine sweep amplitudes determine
where the CRT trace appears. The sweep voltages occur
at a rate that produces 61 complete scans each second.
The CRT sweeps are synchronized with the memory
circuits by scan blank and line blank signals.

hope that the circuit diagram will prove useful.It’s been
our experience that this diagram is an excellentguide to
understanding how the various circuits in th.e indicator
relate to one anotherand anindispensible tool in carrying
out maintenance activities.

We hope that this description of the features and opera-
tion of the PPI-IN indicator will make it easier for the
service technician to analyze the unit’s circuitry. We also
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by Chuck Austin, Service Analyst

We’ve heard from several operators who have been

looking for the part numbers of the nut plates used to
attach the nose jack pad fittings to their Hercules

aircraft. Here is some information we think will help.

Two types of nut plates are used for these fittings.

A dome nut plate, P/N 4600H-064 (NSN 5310-00-
557.8294). is used in the pressurized cabin area. A
low-height corner nut plate, also called the “Mickey

Mouse” plate because of its shape, is used in the un-

pressurized nose wheel well area. Its part number is
MS21055-6  (NSN 5310-00-779-3517). The illustra-
tions below will aid in identifying the two different

types.

13

P/N 46OOH-064

Anniversaries
We at Lockheed-Georgia extend our congrat-
ulations and our thanks to the following
operators of Hercules aircraft:

y e a r s

Indonesian Air Force
U.S. Coast Guard
U.S. Marine Corps

Transamerica
Airlines
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