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MOUNTING USER-SUPPLIED EQUIPMENT ON THE KING AIR AIRCRAFT

Foreword

The RAF B u lle tin  series is intended to guide scientists in making ef
fective use of NCAR aircraft. We recognize that some of the topics pre
sented deserve more space than is available here; however, we have en
deavored to present the material in a manner most useful to those having 
little or no experience in the use of aircraft as an observing system. 
Comments are invited from those who use our facilities on how we might 
improve this presentation.

The purpose of this B u lle tin  is to acquaint prospective users with 
the most important considerations in mounting user-furnished equipment on 
the King Air aircraft. RAF engineers are, of course, responsible for the 
detailed planning of specific installations, but in order for the user to 
complete the instrumentation section of the Request for Aviation Support 
form (see B u lle tin  No. l ) ,  a basic knowledge of the aircraft configuration 
is important. An overview and summary of capabilities of the King Air is 
described in RAF B u lle tin  No. 14.

RAF operates a Beechcraft King Air aircraft, a model B-200T (tail No. 
N312D). The aircraft has been modified with permanent structural changes, 
some of which are designed for versatility in accepting a variety of user- 
supplied sensors, while others are parts of the basic King Air measurement 
system. In several figures of this B u l le t in , the term Fuselage Station 
(F.S.) is referenced. Fuselage Station is standard nomenclature used by 
aircraft manufacturers to designate a distance in inches from an arbitrary 
selected datum line at or near the aircraft nose. Figure 1 shows the 
general external configuration of the King Air.

The user-supplied equipment for the aircraft must conform to the 
criteria described in B u lle tin  No. IS , "Design, Fabrication, and Approval 
of User-Supplied Equipment for NCAR Aircraft."

A ir c ra ft  M odifica tions  

Nose Section

The aircraft nose has been modified to accept three configurations: 
the original equipment Beech-supplied radome, the NCAR nose-boom-mounted 
fixed-vane gust probe system, or the NCAR radome differential pressure 
gust probe.
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The original equipment, the Beech radome, can house only the aircraft 
standard storm-avoidance radar (Collins, model WXR-300); no other instru
ments can be accommodated on the nose.

The nose boom consists of a short barrel-shaped section 61 cm in 
diameter by 71 cm long, and a conical section 104 cm long that tapers to a 
20-cm diameter tip; total length of the boom is 175 cm. An instrument 
mount ring with four small pads is located on the boom tip at the 35°, 
135°, 225°, and 315° positions. The dimensions of a typical mount pad is 
shown in Fig. 2. These mounts are typically used for RAF sensors co
located with the gust probe; if space is available these mounts could also 
be used for user-supplied instruments. The barrel section of the boom 
houses the Litton LTN-51 inertial navigation unit, and the boom tip 
supports the fixed-vane gust probe system. In this configuration the 
storm avoidance radar cannot be used.

The NCAR radome differential pressure gust probe consists of a short 
15-cm interface ring that is 61 cm in diameter and the hemispherical 
radome that incorporates the sensing ports. There are four small instru
ment mount pads located on the interface ring at the 53°, 72°, 288°, and 
307° positions. The dimensions are the same as in Fig. 2. This config
uration requires that the Litton LTN-51 inertial navigation unit be lo
cated in the cabin; however, the storm avoidance radar can be accommodated 
in this configuration. For familiarization with the air motion-sensing 
systems, the reader is encouraged to read RAF B u lle tin  No. 23.

Fuselage Apertures

Ten fuselage apertures (overhead ports) are located on top of the 
aircraft. These locations can accommodate mounting of equipment such as 
air sample inlets and exhausts, scoops, cloud water collectors, and radia
tion flux sensors. The equipment can be attached to the outside or in
side, or it can extend through the aperture plate and span between two 
plates if required.

Four of these overhead apertures are located abreast of each other 
just behind the cockpit at F.S. 153.5. Three of these are located left 
and three are located right in a line aft of the outboard openings at 
F.S. 153.5. The location of these apertures are at F.S. 211.9, 231.2, 
and 260.8, (see Fig. 1).

The size of the aperture opening is 12 cm wide by 17 cm long. Figure
3 shows the aperture plate which has a flat surface of the same dimension; 
when the plate is installed, this surface is flush with the aircraft's 
skin. The plates are removed and installed from inside the aircraft 
through upholstery cutouts.
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Fuselage Hardpoints

Fuselage hardpoints are located on the bottom and on the top center- 
line of the fuselage at F.S. 185.5 and 177.25, respectively. They consist 
of a rectangular bolt pattern with a through-bulkhead electrical connector 
in the center. These hardpoints may be utilized to attach small fairings 
or pods to the exterior of the aircraft. In this configuration only an 
electrical connection is available to the interior.

Down-looking View Port

A down-looking view port (see Figs. 4 and 5) is available through the 
aft right cabin floor at F.S. 290.0 for tasks such as down-looking photog
raphy, radiation flux sensors, an exhaust port, and dispensing chaff and 
dropsondes. The view port consists of an oval-shaped hole, 24 by 30 cm, 
that is situated in the cabin floor between the seat rails at F.S. 289. 
Another hole, extending through the aircraft skin, which is 47 cm in 
diameter and circular in shape, is located directly below and slightly 
inboard of the oval-shaped cabin floor opening. This opening accepts a 
47-cm diameter plate, or special plates can be machined to mount special
ized equipment with bolt patterns to adapt to this plate. This plate acts 
as the pressure interface and must be in place at all times to maintain 
cabin pressurization.

An open area, 24 cm high by about 51 cm square, is located under the 
cabin floor and above the circular plate. Equipment that extends down 
into the opening can be supported from the cabin floor seat rails, the 
circular plate, or a combination of both.

A section of cabin floor directly over the 47-cm diameter plate is 
removable so that equipment that is too tall to fit between the floor and 
the plate can be accommodated. When this section of floor is removed, 86 
cm of seat rail space is lost between F.S. 271 and 305, as the seat rails 
are incorporated into the top of this section.

Under-wing Hardpoints

Two under-wing hardpoints (Fig. 6) are located on the outboard wing 
panels on each side. The mount centerline is 31.4 cm outboard of the 
propeller arc. The mounts are of standard military design. Electrical 
cabling for power and signals is coiled and stowed in the wing to service 
these mounts. The mounts can be used primarily for pods or flush-mounted 
fairings to carry down-, forward-, or rear-looking devices, remote- 
controlled dispensing of small droppable stores, etc.

Use of these mounts will require very close cooperation with RAF in 
the design of the external store. Two external stores, one under each 
wing, will more than likely need to be carried to prevent an asymmetrical 
drag situation should an engine-out condition develop in flight.
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Wing Tip Instrument Pods

An instrument pod (Fig. 7) is attached to each wing tip to carry 
permanently mounted RAF sensors, principally particle spectrometer probes, 
manufactured by Particle Measuring Systems, Inc. (PMS). The PMS probe 
case structure can be used to carry other equipment when the PMS measure
ment capability is not required. The equipment must be designed to fit 
inside the cases and mate with the internal connector and mounting 
flanges. As this requires a major design and engineering effort, there 
must be adequate lead time prior to a program with close coordination 
through all stages of the modification with RAF.

Vacuum Source

A vacuum source to provide suction for cabin-mounted flow-dependent 
equipment is located in the right side of the cabin sidewall. This source 
provides 1/2 atmosphere suction at zero flow rate and 1.1 m min~ flow at 
zero pressure. It is intended to replace externally mounted venturi tubes 
or small vacuum pumps in the cabin. Connection to this source will be 
provided by RAF.

Electrical System

Each engine is fitted with a 300-amp 28-Vdc generator to supply a 
total of 600 amps at 28 Vdc. This power is used to supply the aircraft 
needs as well as the research power needs. Electrical inverters are used 
to change the 28 Vdc power to 115 Vac, 60 Hz, and 400 Hz for research. 
The amount of power available to the user varies with the aircraft re
quirements, the amount of research equipment, and the data systems needs. 
The user should refer to RAF B u lle tin  No. 14 and consult the Project 
Management Group of RAF to determine the power availability. The amount 
of power available to the user will typically be at least 1000 W of 60 Hz 
115 Vac, 1000 W of 400 Hz 115 Vac and 2800 W at 28 Vdc.

The 28 Vdc, 115 Vac, 60 Hz, and 400 Hz power is available from outlet 
boxes located in the cabin sidewalls on both right and left sides.

In te r io r  S p e c ifio a tio n s

Cabin Interior

The cabin interior layout (Fig. 8) shows the general arrangement with 
the permanently mounted console and equipment rack. The cabin cross sec
tion is roughly rectangular in shape (Fig. 9) with interior dimensions as 
shown.

The cabin floor (Fig. 9) is flat with the exception of a recessed 
center aisle. Seat rails are attached to the floor on either side, ex
tending from just aft of the flight deck to opposite the main entry door.
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Access to the cabin is by the main entry door, which is 66 cm wide by 
127 cm high and located in the left aft cabin.

All equipment used in the cabin must attach to the seat rails by use 
of RAF standard instrument racks or specially designed mounts, as there 
are no other tie-down points in the cabin. Special seat-track fittings to 
attach equipment are available from RAF. Small lightweight instruments 
can be attached to the cabin side (inside) of the overhead fuselage 
apertures.

The left forward part of the cabin from just aft of the pilot's seat 
to the main wing spar (119 cm of space) and the aft equipment rack behind 
the door cannot be used, as this space is permanently dedicated for RAF 
data system equipment.

Instrument Racks

The standard instrument rack is shown in Fig. 10. It provides 
71.76 cm of vertical rack space for equipment using the standard 48.3-cm 
(19-in.) panels. The rack can support a total weight not to exceed 68 kg, 
with the center of gravity no higher than 56 cm above the cabin floor. 
Normally the racks are installed facing the aisle, which limits the depth 
of rack-mounted equipment to 47 cm, due to the cabin side wall. The racks 
can be mounted facing fore or aft also, but in this case the rack will 
extend into the center aisle about 12.7 cm.

A floor rack is available (Fig. 11) to mount equipment that is not 
suitable for the standard instrument rack mounting. The floor rack can 
support a load of 45.4 kg, with the center of gravity no higher than 61 cm 
above the floor. Special racks can be designed as required to handle 
unique requirements.

Inspection  Procedure

All equipment to be installed on NCAR aircraft must conform to NCAR 
and FAA (Federal Aviation Administration) standards for use on aircraft. 
See RAF B u lle tin  No. 13 for a detailed discussion of these standards.

Users are required to submit equipment for inspection in advance of 
the actual installation date, and they will be notified of submittal dead
lines shortly after commitment of the aircraft to the project.

Extraordinary Costs

RAF will assist the user with aeronautical and electrical engineering 
design and fabrication of special equipment for adaptation to the air
craft. However, the RAF will require a reimbursement for "extraordinary" 
costs if these modifications result in extensive shopwork and materials.
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Investigators interested in using NCAR aircraft should contact the 
Manager, Research Aviation Facility, (303)497-1032, or the Chief of 
Project Management Group, (303)497-1036.

Questions concerning equipment design and mounting should be directed 
to the Aeronautical Engineer, (303)497-1062.
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Research Configuration  

Figure 1
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DOWN-LOOKING PORT, R.SIDE

(A ll dimensions in  cm) 
Figure 5



Under-wing Hardpoints In d ica ted  by Arrows 

Figure 6



Instrum ent Pod On Right Wing Tip 
Figure 7
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CABIN CROSS SECTION

CABIN FLOOR PLAN

Figure 9



(

INSTRUMENT RACK

Figure 10
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Figure 11



APPENDIX

Series of pictures showing typical 

research equipment in s ta l la t ion s
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View o f  Overhead Fuselage Aperture With 9 cm Diameter CO S e n s o r  In sid e  the Cabin



External View o f  Overhead Fuselage Aperture With 3.8 cm Diameter A ir Sample In le t



Down-Looking Viewport Looking Through Cabin Floor Opening



E xternal View o f  Down-Looking Viewport P la te  With Radiation Sensors and Exhaust Tubes
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Down-Looking Viewport With IE Sensor and Cabin Floor Sec tion  Removed



A ir  Sampling Equipment A ttached To Cabin Seat R a ils



External View o f  Overhead Aperture With 1/4" S te e l  A ir  Sample Tubes
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