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Figure 1-1. Cloud Height Set AN/GMQ-13C, Functional Diagram
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INTRODUCTION

1. PURPOSE AND SCOPE OF HANDBOOK.

This publication comprises operation and service in-
structions, with illustrated parts breakdown, for Cloud
Height Set AN/GMQ-13C. It includes a general de-
scription of the theory of operation, installation pro-
cedures, and field maintenance procedures.

2. PURPOSE AND SCOPE OF SECTIONS.

This handbook is divided into twelve functional sec-
tions to provide segregated information as follows:

a. Section I supplies a description and the leading
particulars of the cloud height set, such as physical
characteristics and power requirements, and includes a
functional explanation of its operation.

b. Section 1I describes the test equipment and spe-
cial tools needed for the disassembly, assembly, and
testing of the cloud height set.

c. Section III contains complete instructions for in-
stallation of the cloud height set. It includes selecting

a site, preparation of a foundation, assembly of the
equipment for operation, and preparation for reship-
ment.

d. Section IV supplies essential information needed
to operate the equipment, including a description of
controls, sequence of operation, and equipment pres-
entations.

e. Section V discusses the theory of operation.

f. Section VI discusses the field maintenance instruc-
tions needed to keep the equipment in proper operat-
ing condition.

g. Section VII contains all other drawings required
by the maintenance technician, including the sche-
matic and wiring diagrams.

h. Sections VIII through XII include the introduc-

tion to the illustrated parts breakdown, group assem-
bly parts list, numerical index, reference designation

index, and Difference data sheets.

SECTION 1
DESCRIPTION AND LEADING PARTICULARS

1-1. GENERAL.

1-2. Cloud Height Set AN/GMQ-13C consists of
Cloud Height Projector ML-506C/GMQ-13, Cloud
Height Detector ML-507C/GMQ-13, and Recorder
(designation to be assigned later). The cloud height
recorder was not available at the time this handbook
was prepared, and is not covered in this initial edition.
This publication provides complete operation and
service instructions, with illustrated parts breakdown,
for the projector and detector components. These com-
ponents may be installed and made ready for opera-
tion, but cannot function as a complete set until the
recorder is available. Instructions covering the re-
corder will be published later, either as a revision to
this handbook or as a separate manual.

1-3. PURPOSE OF EQUIPMENT.

1-4. Cloud Height Set AN/GMQ-13C is a fixed
ground equipment used for making 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.

1-5. FUNCTIONAL DESCRIPTION.

1-6. The cloud height set system is comprised of three
major components: a projector; a detector; and a
recorder. The basic principle involved when making
cloud height measurements is one of triangulation.
(See figure 1-1.) The projector is comprised of two
identical optical systems mounted back-to-back on a
rotary mount such that light beams are continuously
rotated in the plane of the detector’s “field of view.”
This field of view of the detector, directed vertically
upward in the plane defined by the rotating beams of
the projector, is located a known distance from the
projector. At some point in the rotation, each portion
of the detector’s field of view, from the top of the
detector to the zenith, is illuminated. Any cloud or
other reflective obstruction will cause a light spot to
occur as the light beams pass. The light spot is col-
lected by a photocell located in the detector. The light
variations of the beam cause similar voltage variations
to appear at the output of the photocell. These voltage
variations are amplified and fed to the recorder; this
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Figure 1-2. Cloud Height Detector ML-507C/GMQ-13

presents the cloud height information graphically, on
_a chart graduated in angular intervals, from which the
cloud height may be determined. Two light beams are
used to increase the rate of measurement and to pro-
vide a safety factor in case of failure of one optical
—system. A measuring sweep occurs every six seconds
and is three seconds in duration. 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 permits cloud height measurement of
approximately 5000 feet maximum, the height range of
principal interest to pilots during final approach.

1-7. DESCRIPTION OF COMPONENTS.

1-8. DETECTOR. (See figure 1-2.)
1-9. Components of the detector consist of an optical

~ system, a photoelectric cell, an amplifier-power supply,
ind a voltage regulator; these are housed in an alu-
minum cabinet 42 inches square by 62 inches high.
~All power, control, and signal wiring, and their asso-
‘1ated components, are located in the lower part of the

:abinet. Entrance to the cabinet is made through three

9

access doors. The optical system, located in the center
section of the cabinet, is comprised of a 24-inch para-
bolic back-silvered mirror (reflector) with a focal
length of 10 inches. Located above the reflector, at the
focal point, is a resistive-type photoconductive cell
fitted with an infrared transmitting cover glass to
eliminate, as much as possible, saturation of the cell
and changes in input voltage due to changes in ambi-
ent light. The output of the photocell is fed to a high-
gain audio amplifier having a tuned frequency of 110
cycles per second and a maximum bandwidth of 100
cycles per second. The combined amplifier-power sup-
ply unit and the separate voltage regulator subassem-
bly are located on the floor of the cabinet in a position

easily. accessible from the housing doors. A cover glass

is fitted to the top of the housing; a metal diaphragm,
mounted directly below the cover glass, acts to shield
the reflector and photocell from stray light. To prevent
the accumulation of snow and ice on the top of the
detector during winter weather, a deicer assembly,
consisting of a 1000-watt space heater element (which
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Figure 1-3. Cloud Height Projector ML-506C/GMQ-13

may be replaced by a 500-watt element, if necessary),
a thermostat, and a blower, is located in a separate
glass-covered housing, mounted to the top of the

cabinet.

1-10. PROJECTOR. (See figure 1-3.)

1-11. The components of the projector are: an optical
system, a drive assembly, and power and control relays;
these are housed in a glass-domed aluminum cabinet,
42 inches square by 60 inches high. All power and
control wire terminations, and associated electrical
components, are located in the lower part of the cabi-
net. Entrance to the cabinet is made through two access
doors, one on the side nearést the detector and one on
the side away from the detector. The projector em-
ploys two identical optical systems, each with a high-
current incandescent lamp (fitted with an offset-coiled
filament) as a light source. Each light source is modu-
Jated by a barrel-type shutter driven by a synchronous
moior. The shutier is mounted over the lamp so that
the light falling on each reflector is interrupted at a
rate of 120 obscurations per second. The shutter gives

a minimum of 95 percent modulation to the light
beam, making it possible for the detector to identify
light received from the projector. Two reflectors, each
a back-silvered glass type parabolic mirror with a
diameter of 24 inches and a focal length of 10 inches,
are housed back-to-back in the rotary mount assembly.
Two trunnions and a trunnion shaft support the rotary
mount assembly. A timing belt transmission, coupling
the synchronous drive motor to the trunnion shaft,
serves as a speed reductor, providing a 15-to-1 reduc-
tion of revolutions per minute between the synchro-
nous drive motor and the rotary mount assembly. The
rotary mount assembly is covered by a glass-domed
aluminum top, hinged to the cabinet.

1-12. DIFFERENCE IN MODELS.

1-13. Sections I through XI of this handbook apply
to Cloud Height Projector ML-506C/GMQ-13 and
Clond Height Detector ML-507C/GMQ-13, manufac-
tured by General Instrument Corporation, Brooklyn,
New York, on Bureau of Aeronautics Order No.
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