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SECTION I
DESCRIPTION

1-1. INTRODUCTION.
1-2. PURPOSE AND SCOPE OF HANDBOOK.
1-3. This handbook contains instructions for the op-
eration of Cloud Height Set AN/GMQ-13A, manufac-
tured by Radio Receptor Company, Inc., Brooklyn,
New York (a subsidiary of General Instrument Cor-
porarion ) . The equipment consists of Cloud Height
Projector ML-506A/GMQ-13, Cloud Height Detector
ML-507A/GMQ-13, and Height Indicator IP-327A/-
GMQ-13. (See figure 1-1.)

1-4. PURPOSE OF EQUIPMENT.

1-5. Cloud Height Set AN/GMQ-13A is used for mak-
ing rapid and accurate measurements of the lowest
layer of cloud heights. This equipment is capable of
observing cloud heights during the daylight hours as
well as at night.

1-6. FUNCTIONAL DESCRIPTION.

1-7. CLOUD HEIGHT SET SYSTEM.
(See figure 1-2.)

1-8. The cloud height set system is comprised of three
major components: a projector, a detector, and an
indicator. The basic principle involved when making
cloud height measurements is one of triangulation.
The projector transmits light beams which are con-
tinuously rotated in the plane of the detector's "field
of view." This field of view; directed verrically up-
ward in r rhe plane defined by the rotating beams of
the projector, is located a fixed distance from the
pro jector (the base of the triangle). A cloud located
over the detector will reflect light downward, when
struck by the projector light beams. The reflected
light is collected by a photocell located in the detec-
tor. The light variations are amplified and fed, as
voltage variations, to a cathode-ray tube (KRT) in-
dicator, and/or to a digital recorder. The electron
beam of the KRT sweeps the vertical axis of the tube
in synchronism with the rotation of the projector.
When a cloud reflection generates. a signal in the de-
teeter, the amplified signal causes t~ electron beam
to widen momentarily as the beam moves up the face
of the tube. The point at which the electron beam
widens corresponds to the angle at which the projector
light beam strikes the cloud over the detector. The
height of the cloud may be determined from a knowl-
edge of the angle and the baseline. At the indicator
this angular measurement is converted directly inra
height by reference to calibrated overlay scales on the
face of the KRT.

1-9. Two light beams are used to increase the rate of
measurement and to provide a safety factor in case of
failure of one optical system. A measuring sweep oc-
curs every six seconds and is three seconds in dura-
tion. The cloud height set is used primarily at the
end of the instrument runway, and is designed for
relatively short baselines of 400 to 900 feet. This per- I
rnits cloud height measurement of approximately 5000
feet maximum, the height range of principal interest
to pilots during final approach.

1-10. PROJECTOR.

1-11. Components of the projector consist of two
identical optical systems on a rotary mount, a drive
assembly, and a voltage stabilizer. These are housed
in a glass-domed aluminum cabinet, 42 inches square
by 60 inches high. Each optical system consists of a
high. current incandescent lamp (fitted with an offset-
coiled filament) as a light source, modulated by a
barrel-type motor-driven shutter. The shutter modula-
tion makes it possible for the detector to identify
light received from the projector. Two reflectors, each
a back-silvered glass parabolic mirror with a dia-
meter of 24 inches and a focal length of 10 inches,
are mounted back-co-back, with the light sources
located at the focal points. Two trunnions and a
trunnion shaft support the rotary mount assembly.
It timing belt transmission couples the synchronous
drive motor ro one trunnion. The rotary mount is
covered by a glass-domed aluminum tOp, which is
hinged to the cabinet. The inside surface of the glass
cover is treated to form a filter, which provides at-
tenuation of visible light, allowing transmission in

.the infrared spectrum.

1-12. DETECTOR.

1-13. Components of the detector consist of a reflector,
a photoelectric cell, an amplifier-power supply, a
voltage stabilizer, and a deicer; they are housed in an
aluminum cabinet 42 inches square by 62 inches high.
The reflector is identical to the projector reflectors. Lo-
cated above the reflector at the focal point, is a photo-
conductive-type infrared detector. The output of the
photocell is fed to a high-gain audio amplifier. A cover
glass is fitted to the top of the cabinet. A sun shield
baffle, mounted directly below the cover glass, restricts
the detector's field of view to the region directly
overhead. The deicer assembly, contained in a separate
glass-covered housing mounted to the top of the cabi-
net, prevents the accumulation of snow and ice' on the
top of the detector. The deicer consists of a thermo-
stat, a blower, a WOO-wattand a 1550-watt space heat-
er element. When appropriately connected through a

Change 5 i
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Iterminal strip having movable links, 600, 1000, 1550, or
2550 watts may be obtained.

1-14. INDICATOR.

- -:r----- .... 1-15. The indicator consists of a cathode-ray tube
(KRT), with associated amplifier circuits and power
supply. The KRT beam sweeps vertically, from bot-
tom to top, along a line through the center of the
tube face. This sweep is synchronized with the angular
movement of the projector beam. The synchroniza-
tion control (a momentary contact switch) affects the
sweep circuit such that the electron beam StopS at
zero degrees, then starts its upward travel when the
projector beam passes through zero degrees starting
its upward sweep of the derector's field of view. The
amplified cloud return signal from the derecror, fed
to the indicator's horizontal deflection circuit, causes
the beam to widen at a point which corresponds to
the angle at which the projector light beam strikes
the cloud over the detector. The calibrated overlay
scales are used to convert the angular information to
the required height data.

1-16. LIMITATIONS.

1-17. There are several factors which limit the opera-
tion of the cloud height set system, and may affect the
accuracy of cloud height measurements. A knowledge
of these factors will aid the operating activity in se-
curing best operation and in determining capabilities
of the equipment. These factors may be divided into
two basic groups, fixed and variable. A fixed factor is
a limiting condition which exists either as a per-
manent function of the installation, or as a result of
slow changes over a long period of time. Variable
factors are those which change rapidly, and may vary
between or during readings. These variable factors
are, in general, inherent in this type of equipment.

1-18. FIXED FACTORS.

1-19. The length of the baseline determines, to a
large extent, the maximum height that clouds can be
measured with any degree of accuracy. From purely
geometric considerations it is evident that, for any
given baseline, the accuracy of the system decreases
as the angle of the projector beam increases; the sys-
tem accuracy is greatest when the angle of the rotat-
ing beam is near zero degrees. For example, with a
baseline of 500 feet, a l-degree change at an angle of
30 degrees over the detector results in a change in
height of 2 feet. However, at an angle of 60 degrees,
a I-degree change results in a change in height of 37
feet. A greater possibility of inaccuracy exists at a
larger angle. Shortening the baseline to less than 400
feet decreases the accuracy in the measurement of
higher clouds. Increasing the baseline improves the
accuracy of the higher cloud measurements; however,
for baselines of 1000 feet or longer, other limiting
factors arise. They include: light beam cutoff by low
hanging cloud fragments, attenuation of the beam by
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fog or other obstructions to vision, and aerosol an-
gular-scatter functions (diffusion of light beam by
cloud droplets). A satisfactory compromise is obtained
with a baseline of 400 feet, the most commonly used
length.

1-20. The gain of the detector amplifier is subject to
change over a long period of time, but generally may
be considered fairly constant in terms of short periods
of time. Changes in gain are due to variations in gain
control settings, or to aging components within the
amplifier.

1-21. The alignment of the optical systems, the align-
ment of the projector to the detector, and the cleanli-
ness of the optical systems are slow-changing factors.
The latter (cleanliness) may vary from week to week,
but for any given series of cloud measurements can be
considered constant.

1-22. Condition of the optical system will vary with
age. Under optimum conditions, each reflector pro-
duces a beam intensity of about 3,000,000 candle-
power. As the lamps age, their brightness diminishes
due to twO conditions: a black deposit of tungsten
on the inner surface of the lamp envelope, which re-
duces the light flux; and an increase in filament re-
sistance, which decreases the current flow through the
filament.

1-23. VARIABLE FACTORS.

1-24. The sensitivity of the lead sulfide semiconductor
photocell detector changes over a rather wide range,
under the varying conditions of temperature and am-
bient light to which the cell must necessarily be ex-
posed. Sensitivity and signal-to-noise ratio decrease
with an increase in each of these parameters.

1-25. A major factor affecting the sensitivity of the
photocell is the quantity of light flux received from
the background or sky. Photocell resistance, which
determines sensitivity, decreases rapidly with increase
in light flux. Thus, greater sensitivity is realized at
night than during the daylight hours. This makes
difficult the measurement of single-layer thin clouds,
or bright cumulus-type clouds, which are usually rich
in infrared radiation during the daytime. In order to
minimize the saturation effects of the ambient light
on the photocell, a near-infrared bandpass filter is
employed as a cover glass for the cell. This filter
eliminates most of the visible light, while allowing
approximately 90-percem transmission of the radia-
tion to which the cell is now sensitive. This high
degree of infrared radiation, which reaches the cell
from the clouds, reduces its resistance (sensitivity)
and, therefore, reduces the effect of the reflected signal
from the projector.

1-26. EQUIPMENT SUPPLIED.

1-27. Table I lists the major components that are
supplied as part of the cloud height set.

3
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TABLE I. EQUIPMENT SUPPLIED

Quantity Name of Unit Nomen c1ature

1

I
Projector Cloud Height Projector ML-506A/GMQ-13

1 Detector Cloud Height Detector ML-507A/GMQ-13

1 Indicator Height Indicator IP-327A/GMQ-13

4



2-1. GENERAL.

T.O. 31Ml-2GMQ13-11 Section 1I
Paragraphs 2=1 to 2-12

SECTIO II
PREPARATION FOR USE

2-2. The cloud height set is a fixed ground equipment.
The projector and detector units are usually mounted
on concrete foundations, and located in the approach
zone of the instrument ::unway; the indicator is lo-
cated in the weather station. Additional indicators
may be located in the control tower, approach control
center, and other locations where a knowledge of field
conditions would be useful. A total of six indicators
may be used at anyone installation. Interunit cabling
to the field sites is ducted underground. (The system
interconnection diagram is shown in figure 2-1.) In-
stallation and installation engineering are normally
beyond the scope of the operating activity; these in-
structions are published separately.

2-3. This section contains information which will per-
mit operating personnel to perform preliminary checks
before operating the equipment for the first time. No
tuning is required. The normal operational alignment
of the indicator sweep will be described in Section Ill.

2-4. PRELIMINARY CHECKS.

2-5. PROJECTOR.
2-6. The projector check is limited to the following
items:

a. Be sure that voltage stabilizer fuse Fl, and lamp
fuses F301 and F302 are of the proper rating, and are
firmly seated in their holders.

b. Check all internal cabling for loose connections.

c. Check that lamps 1-301 and 1-302 are firmly seated •
in their sockets, and are positioned with their fila-
ments offset toward the reflector.

2-7. DETECTOR.

2-8. The detector check is limited to the following
items:

a. Be sure that voltage stabilizer fuse Fl, and am-
plifier-power supply fuse F20l are of the proper rat-
ing, and are firmly seated in their holders.

b. Be sure that all tubes in the amplifier-power
supply are seated in their sockets.

c. Check all internal cabling for loose connections.

2-9. INDICATOR.

2-10. The indicator check is limited to the following
items:

a. Be sure that fuses F101, F 102, and F 103 are of the
proper rating.and are firmly seated in their holders.

b. Be sure that the tubes and plug-in relays on the
door panel and the sweep mechanism chassis are
seated in their sockets.

c. Check all internal cabling for loose connections
at the terminal boards.

2-11. SYSTEM OPERATIONAL CHECK CHART.

2-12. Upon completion of the preliminary checks,
perform the steps of the system operational check
chart, table II, to insure that the equipment is func-
tioning.

TABLE II. SYSTEM OPERAiiONAL CHECK CHART

Unit

Projector

Indicator

Item

"LOCAL START" switch.

"MAIN LINE" switches.

"MOTOR START" switch.

"LOCAL START" switch.

"LOCAL START" switch.

"CALIBRATE" switch.

"FOCUS" control.

"BRIGHTNESS" COntrol.

Action

Operate to "OFF."

Operate to "ON."

Operate to "ON."

Operate to "ON,"

Operate to "OFF."

Set to position "1."

Set to center of
its range.

Set fully CCW.

Indication of Normal Operation

None. Preliminary setting.

None. Preliminary setting.

None. Preliminary setting. Projector is now in
standby condition.

Rotary mount turns. Shutters operate. Lamps
light.

Projector returned to standby condition. Ro-
tary mount stops with the reflector, which
is pointed toward the detector, positioned
about 10 to 15 degrees below the zero mark
on the index scale.

None. Preliminary setting.

None. Preliminary setting.

None. Preliminary setting.

Change4 5
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Figure 2-1. System Interconnection Diagram

6

NOTES,

I, THE 6-CONDUCTOR CABLE MAY BE
TERMINATED AT EITHER THE DETECTOR
OR PROJECTOR ,DEPENDING UPON
WHICH UNIT IS CLOSEST TO THE INDICATOR,

2 SINGLE CONDUCTOR #8AWG POWER CABLE
IS USED TO RUN SWEEP DRIVE MOTOR
FROM PROJECTOR POWER SOURCE ,IF
REQUIRED,TO MAINTAIN PHASE
SYNCHRONIZATION

3 4-CONDUCTOR #16AWG (SHIELDED),

4, OBSERVE POLARITY OF CONTROL PAIR,

5 USE SEPARATE CABLE FROM JUNCTION SOX
AT INDICATOR SITE TO INDICATOR TERMINAL
SOARD TBI06 (CABLE POWER, 2C #18AWG,
FSN 6145-164-6945, IS SUITABLE FOR THIS
PURPOSE) THE USE OF THIS SEPARATE CABLE
MAY NECESSITATE ADDING A SMALL CA8LE
PORT AND GROMMET ADJACENT TO EXISTING
PORT

~
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TABLE II. SYSTEM OPERATIONAL CHECK CHART (Cont)

Unit /tern Action Indication of Normal Operation

Indicator Special Power switch. Operate to "NORMAL". None. Preliminary setting.

"POWER" switch. Operate to "ON" "INDICATOR" lamp lights. "SYNC" lamp
lights, and goes off after a few seconds.

"BRIGHT~'ESS" control. Slowly rum CWo Trace appears on KRT, and sweeps vertically
along the centerline.

"FOCUS" control. Adjust for sharpest (Adjust "FOCUS" and "BRIGHTNESS" con-
trace. troIs simultaneously, to produce best trace.)

"PROJECTOR" switch. Operate to "ON" "PROJECTOR" lamp lights. Trace moves off-
center to the left, approximately 3/16-inch,
and continues to sweep vertically along the
new axis. During every fourth sweep, the
trace will move back to the center (to the
right) for approximately 2 degrees and
then return to its offcentered position for
the rest of the sweep. This jump may occur
anywhere along the sweep, and indicates

I
that the projector is in operation. The jump
occurs whenever the projector goes through
the zero point in its rotation. Thus, the

I
system is operating, but not in synchroni-
zation.

"SYNC" switch. Depress, then release. "SYNC" lamp lights. The trace completes its
sweep, and comes to rest at zero. Now the
circuits wait until the projector passes
through zero. Then the sweep starts again,
movesupward for approximately 2 degrees,
jumps to the left and completes the sweep
along the centerline. The "SYNC" lamp
goes out when the sweep begins. The sys-
tem is now synchronized. Thereafter, every
fourth sweep, the trace moves offcenter to
the right for the first 2 degrees, and completes
the sweep along the centerline.

"Z-MODULA TION" I Operate to "ON". Signal indication appears on face ofKRT.
switch.

ISpecial Power switch. Operate to "OFF". "PROJECTOR" lamp goes off.

Special Power switch. Operate to "SPECIAL". "PROJECTOR" lamp lights.

Special Power switch. Operate to "NORMAL". "PROJECTOR" lamp remains lighted.

"HORIZ GAIN" control. Adjust for normal (This completes the system operational check.)
noise trace of
approxima tely
liS-inch.

I

I

Change 5 7
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SECTION III
OPERATION

3-1. GENERAL.

3-2. This section contains the information necessary
to operate the cloud height set. The instructions are
presented in normal operational sequence. Success-
ful operation of the cloud height set will depend
largely on rapid and precise interpretation of the
equipment indications. Therefore, the operator should
become thoroughly familiar with the operating con-
trols and procedures, and with the type of indications
which can be expected.

3-3. DESCRIPTION OF CONTROLS.

3-4. The following paragraphs list the operational

r-- ~

~ ~
GAIN

••• INPUT.,.. <l>

0• • 0>

• • J201

AMPLIFIER- POWER SUPPLY

J251mm 5252 5251

~

INTERCONNECTING BOX

Figure 3-J. Detector Controls

8 Change 4

controls of the detector, projector, and indicator units,
with a description of the function of each.

3-5. DETECTOR CONTROLS. (See figure 3-1.)
3-6. The detector controls are mounted on the panel
of the interconnecting box, with the exception of the
"GAIN" control. This control is located on the am-
plifier-power supply. Table III lists the controls and
their functions.

3-7. PROJECTOR CONTROLS. (See figure 3-2.)
3-8. All of the projector controls are located on the
panel of the interconnecting box. Table IV lists the
controls and their functions.

3-9. INDICATOR CONTROLS. (See figure 3-3.)
3·10. The "SCALE LIGHT" control is located on the cover
over the KRT; all other controls, with the exception of the I
special power switch (fig. 4.1), are mounted to the top of
the door panel. Table V lists the controls and their functions.

3-11. OPERATING PROCEDURE.

3-12. PRESETTING THE PROJECTOR »=>;
CONTROLS. r \

3-13. Place the projector in standby condition by op-
erating the controls as directed below. The projector
may then be turned on and off remotely, from the in-
dicator. There are no operating controls at the detector;
this unit is operational whenever power is applied to
the field lines.

a. Place the "MAIN LINE" circuit breakers to the
"ON" position.

LOCAL 5TART
5304

ON

~
OFF

MOTOR 5TART
5303

ON

~
OFF

MAIN 1I NE

5302 5301

~

Figure 3-2. Projector Controls
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Figure 3-3. Indicator Controls

TABLE III. DETECTOR CONTROLS

Control Function

S251 and S252. Thermal circuit breakers, which control the power to the deicer assembly
(heater and blower).

"GAIN" control S20l. Selector switch, 11 positions, that adjusts the ompm signal level of the amplifier.

TABLE IV. PROJECTOR CONTROLS

Con/rol Function

"MAIN LINE" switches S301 Thermal circuit breakers, which control the power to the projector.
and S302.

"MOTOR START" switch S303. SPST toggle, on-off switch for the rotary mount drive motor.

"LOCAL START" switch 5304. SPST toggle, bypasses the remere start relay, to apply power to the projector com-
ponents for local operation.

9
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TABLE V. INDICATOR CONTROLS

Control Fun,tion

"Z-MODULATION" switch S10l.

"CALIBRATE" switch S102.

"POWER" switch S103.

"SYNC" switch S104.

"PROJECTOR" switch S105.

"HORIZ GAIN" control RIO!.

"HORIZ CENTER' control RIll.

"FOCUS" control R114_

"SWEEP LENGTH" control R125.

"BRIGHTNESS" control R130.

"VERT CENTER" control R133.

"SCALE LIGHT" control R157.
• Special power switch SIlO.

SPST toggle, applies signal to cathode of KRT.

Five-position function switch which controls the sweep of the KRT:
Position "I"-normal sweep.
Position "2"-I8-degree markers.
Position "3"-45-degree marker.
Position "4"-0-degree marker.
Position "5"-90-degree marker.

DPST toggle, indicator on-off switch.

Momentary contact push button, to synchronize the vertical sweep of the KRT beam
to the angular motion of the rotary mount.

4PDT, remote control starting switch for the projector.

Potentiometer, adjusts the amplitude of the horizontal trace.

Potentiometer, positions the sweep horizontally.

Potentiometer, regulates the appearance (sharpness) of the beam.

Potentiometer, adjusts the length of the vertical sweep.

Potentiometer, adjusts the intensity of the beam.

Potentiometer, positions the sweep vertically.

Potentiometer, regulates intensity of the scale edge-lighting.
DPDT toggle, applies either normal or special power to L'1eindicator sweep drive motor.

b.Place the "MOTOR START" switch to the "ON"
position.

c. Place the "LOCAL START" switch to the "OFF"
position.

3-14. PRELIMINARY ADJUSTMENTS.

3-15. Preset the indicator controls as follows:
a. Set the "CALIBRATE" switch to position "1."
b. Set the "FOCUS" control to mid-range.
c. Set the "BRIGHTNESS" control fully CCW.
d. Place the "POWER" switch to the "ON" posi-

tion. The "POWER" lamp lights; the "SYNC" lamp
lights, and goes off after a few seconds.

e. Slowly turn up the "BRIGHTNESS" control,
until the trace appears on the face of the KRT.

f. Adjust the "FOCUS" control to obtain the "harp-
est trace.

g. Adjust the "SCALE LIGHT" control so that the
markings on the scale are clearly visible.

h. Adjust the "HORIZ CENTER" control so that the
sweep coincides with the vertical centerline of the
scale.

3-16. KRT ALIGNMENT.

3-17. To position the sweep on the KRT to correspond
to the indicator scale, and to check the linearity of the
sweep, proceed in the following manner.

Note
DELETED.

a. Set the "CALIBRATE" switch to posrnon "4,"
and adjust the "VERT CENTER" and "SWEEP

10 Change 4

LENGTH" controls to position the spot at 0 degrees.
b. Set the "CALIBRATE" switch to position "5,"

and adjust the "SWEEP LENGTH" control, if required,
to position the spot at 90 degrees.

c. Repeat steps a and b, until the spot falls at 0 and
90 degrees without further adjustment. Any change in
sweep length will necessitate a change in vertical
centering.

WARNING I
High voltage exists in this equipment. Use
extreme care when working inside the cabi-
net.

d. Set the "CALIBRATE" switch to position "3."
The spot should fall within 1 degree of the center
(45 degrees). If it does not, try switching vertical out-
put tubes until a balance is obtained. (Substitute the
horizontal output tubes, one at a time, in each vertical
position.) Whenever one of the vertical output tubes
is changed, steps a through c must be repeated.

e. Set the "CALIBRATE" switch to position "2."
The IS-degree markers should now appear, and fill
the small rectangles on the scale. If they do not, the
IS-degree marker switch on the sweep mechanism
chassis must be realigned.

3-18. OPERATION.

3-19. After the indicator sweep is aligned to the
scale, proceed as follows to place the system into
operation.

/
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T.O.31Ml-2GMQ13-11 Section III
Paragraphs 3-20 to 3-27

a. Place the "PROJECTOR" switch to the "ON"
position. The "PRO lECTOR" lamp . lights. The trace
offcenters to the left, and continues to sweep. During
every fourth sweep, a 2-degree step will appear, shift-
ing the sweep back to the centerline. This is the zero
step, and may appear anywhere on the sweep; it in-
dicates that the projector is operating but the system
is not. synchronized. If the step does not appear, the
projector rotary mount is not turning, or the magnet-
operated sweep start switch is not functioning. In
either case, there is trouble at the projector site.

b. Depress the "SYNC" button, and release. The
"SYNC" lamp lights. The trace completes its sweep,
and comes to rest at zero. When the sweeps begins
again, it moves upward 2 degrees, shifts to the center,
and continues to the tOp. The "SYNC" lamp goes out.
Now the system is synchronized. The trace sweeps
along the centerline. On every fourth sweep, the trace

I off. centers to the right for 2 degrees at the start (zero
step), and then returns to the vertical centerline to
complete the sweep. This is the indication of syn-
chronization.

c. Place the "Z-MODULATION" switch to the
I "ON" position. KRT trace should brighten.

d. Adjust the "HORIZ GAIN" control for approxi-
mately 1I8-inch noise.

e. The system is now operating.

Note
Only every other sweep is a measuring sweep,
one of which contains the zero step. Signals
which appear during the intermediate sweeps
are noise voltages.

3-20. STOPPING THE EQUIPMENT.

3-21. STANDBY. To return the system to standby
condition, place the "Z-MODULATION" switch to
the "OFF" position, turn the "BRIGHTNESS" con-
trol fully CCW, and place the "PROJECTOR" and
"POWER" switches to their "OFF" positions.

3-22. SHUTDOWN. To shut down the equipment
completely, it is necessary to turn off the safety switch
controlling the power to the projector-derecror field
lines.

3-23. INTERPRETING THE INDICATOR
PRESENTATION.

3-24. DESCRIPTION OF SCALES. (See figure 3-4.)

3.,..25.Six calibrated scales are supplied with the in-
dicator. They are contained in a storage bag located
inside the cabinet. Five of the scales are of the angle-
height type, for projector-detector baselines of 400,
500, 600, 700, and 800 feet, respectively. The left hand
edge and center region of each scale is calibrated in
degrees, from 0 to 90; rhe iright-hand edge converts
these angular graduations to feet, for the proper base-
line. The 400-foot baseline scale is shown in figure
3-4, detail A. Both the angle of the projector beam
and the height of the cloud aver the detector may be
read directly from these scales, The sixth scale (de-

tail B) contains the angular graduations on both
edges, and is usee; at installations where the baseline
does not fall within S feet of the 100-foot multiples.
A chart must be prepared, converting the angular
measurement to feet, and located where the operator
may readily see it when reading the indicator. The
center region of each scale contains five 2-degree
rectangles (the 18-degtee markers); these are cen-
tered at 0, 18, 36, 54, and 72 degrees, respectively.
The O-degree rectangle is split between the top and
bottom of the scale, one degree below 90 and one
degree above O. With the "CALIBRATE" switch in
position "2," the trace is blanked except for the por-
tions which coincide with the rectangles. This pro-
vides a check of sweep linearity. If the markers fill
each of the rectangles, the sweep is linear.

3-26. TYPICAL CLOUD HEIGHT INDICATIONS.
(See figure 3-5.)

3-27. Due to the physical nature of cloud composi-
tion, it is not possible to predict the appearance of all
of the different types of cloud indications, nor to illus-
trate the many varieties and combinations possible.
However, six typical patterns are shown in figure 3-5.
The operator should become familiar with these, so
that with a little experience, he will learn to interpret
the variations.

a. Details A and B depict normal single cloud indica-
tions. As the projector beam enters the field of view,
the trace widens. The point at which the maximum
reflection occurs coincides with the projection angle
at which the light beam strikes the cloud directly over
the detector. Therefore, the height should be read at
the broadest point on the trace, about 62 degrees in
each case.

b. Detail C represents overlapping clouds. The
lower level is at 47 degrees; the upper level, at 65
degrees.

c. Detail D is a low-ceiling indication, with fog
down to ground level. The spikes at 39, 54, 65, and
79 degrees, respectively, are reflections from the air-
port strobe approach lights. The operator must be-
come familiar with any such "permanent" targets, so
as not to confuse them with cloud returns.

d. Detail E indicates a cloud at 60 degrees. The
taper below the cloud is caused by reflections from
falling snow; the closer the snow is to the detector,
the stronger the return, hence the broadening at the
base.

e. Detail F is noise, a random signal which could
be generated within the detector photocell or ampli-
fier, or from external radio-frequency or light sources.
Noise is characterized by its randomness (that is, it
does not appear as a fixed return from scan to scan),
and the fact that it appears between measuring scans,
on the alternate scans when no signal information is
being presented. Remember that a measuring scan is
every other sweep, and includes the sweep with the
zero step.

Changed 2S March 1966 13



Section III
Paragraphs 3-28 to 3-29

T.O. 31Ml-2GMQ13-11

3-28. COLD WEATHER OPERATION.
3-29. Cold weather will affect the efficient operation
of the projector and detector units. Observe the fol-
lowing precautions.

a. Keep the area surrounding the foundations as
free of ice and snow as possible.

b. Operation of the projector lamps will normally
provide enough heat to keep the components warm,
and to defrost the cover glass. Under extreme condi-
tions, it may become necessary to install an auxiliary
space heater within the cabinet.

14

c. The detector is provided with a deicer unit.
Placing the interconnecting box thermal circuit
breakers, S251 and S252, in the "ON" position applies
power to the deicer. Thereafter, whenever the tem-
perature drops below 38°F, the thermostat will ener-
gize both space heaters and the blower. The detector is-
supplied with a 1000-watt and a 1550-watt space heater
elements. When appropriately connected through a ter-
minal strip having movable links, 600, 1000, 1550, or
2550 watts may be obtained. Use the combination of
elements which best suits the temperature conditions.

Changed 15 August 1963



T.0.31Ml-2GMQ13-11 Sec;tion IV
Paragraphs4-1 to 4-7

SECTION IV
EMERGENCY OPERATION

4-1. GENERAL.

4-2. This section contains instructions for a substi-
tute method of connecting the indicator sweep drive
motor, in the event of power failure, if provision for
this substitution is made during installation.

4-3. SPECIAL POWER PROVISION.
4-4. The projector rotary mount drive motor and the
indicator sweep drive motor must be operated from
the same power source, so that the indicator sweep
will be in synchronism with the rotation of the
projector beams. (Both drive motors are of the
synchronous type, and their speeds are governed by
the line frequency.) This condition normally occurs
when the cloud height set is operating from commer-
cial power lines. There are two types of installations
where this requirement is not satisfied continuously,
and which, therefore, merit special provision: installa-
tions where individual generating stations are used
throughout the base; and those where the auxiliary
back-up power for the airfield is obtained from a
source other than that which supplies the rest of the
base facilities (including the weather station where
the indicator is located).

4-5. The installation activity installs a special pair
of power lines from the projector to the indicator
(figure 2-1), if this provision is required. Thereafter,
whenever the equipment is to be operated with the

separate power conditions in affect, the operator simply I
sets the special power switch (fig. 4-1) from NORlYlAL to
SPECIAL position. The sweep drive motor is now powered
from the same source as the projector, while the rest
of the indicator circuits continue to operate from the
power source supplying the weather station (or where-
ever the indicator is located). At the end of the emer-
gency period, the special power switch may be switched
back to the NOR-MAL position.

4-6. SPECIAL POWER PROCEDURE.
(See figure 4-1.)

4-7. To operate the indicator sweep drive motor from the
projector power source, proceed as follows:

a. Check that POWER switch SI03 is set to the ON
position.

b. Set special power switch SIlO from NOR-MAL to
SPECIAL.

o

o

Figure 4-1. Amplifier Panel Assembly, Special Power Provision

Change 4 15/16



/


