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d !3 l cont inued 

(ii ) NREC applications. The w~nch/ho~st/ rescue hook system should be 
reliable for the phases of flight in which it is operable , unscowed , parc~ally 
unstowed and/ or ~n which NHEC is carried. The primary electr1cal and/ or mechanical 
failure modes that should be identified and minimized are unintended load release by 
any means, and loss of continued safe flight and landing capabilities due to a 
winch/ hoist / rescue hook system failure. However , any other winch/ hoist/ rescue hook 
system failure that could lead to a catastrophic failure mode for the rotorcraft 
should also be minimized. Loss of winch/hoist operational control should also be 
considered. The reliability of the system should be demonstrated by completion and 
approval of the following: 

NQTE: It is assumed that only 1 winch/hoist cycle will typically occur per flight. 
This rationale has been used to determine the 10 demonstration cycles of d (3 ) (ii ) (B) 
below. However, if a part~cular application should potent1ally involve more than 
one winch/hoist cycle per flight, then the number of demonstration cycles o f 
d(3) (ii) (B) should be increased according~y. 

(A) A winch/ hoist / rescue hook system level FMEA that 1dentifies 
and minimizes any potential catastrophic failures should be conducted. 

(B) Unless a more rational test method i s presented and 
approved, a repetitive test of all functional devices in accordance with d (l ) (vii ) 
that exercises the entire system's functional parameters at least 10 times should be 
conducted. These repetitive tests may be conducted on the rotorcraft, or by using a 
bench simulation that accurately replicates the rotorcraft installation. 

NQTE: If a more rational method of compliance is presented that clearly shows that 
an equivalent level of safety can be achieved in fewer than 10 system test cycles , 
the method of compliance is acceptable. 

NQTE: For properly certified winch/ hoist units (Ref. d ( 3) ( i )) that have established 
acceptable service histories, full certification credit for the unit itself may be 
given. However, each new installation is required to be approved individually, 
unless the installation is either identical or s1milar to an existing approved 
installation with an acceptable service history. If the new installation is only 
similar to an acceptable existing installation, then, for a similarity approval, all 
differences should be clearly stated, rationalized, analyzed , and/ or tested to show 
they do not adversely affect the new installation ( i.e. , equ1valent safety should be 
provided) . 

(C) A winch/ hoist unit environmental qualification program that 
includes consideration of high and low temperatures (typ1cally -40F to T150F), 
altitudes to 12,000 feet, humidity, salt spray, sand and dust, vibration, shock, 
rain, fungus, and acceleration should be conducted. Testing should be conducted in 
accordance with RTCA/ D0-160C and/ or MIL-STD-810 fo r h1gh and low temperature tests 
and for vibrations. The winch/ hoist manufacturers should submit a test plan and 
follow-on test reports to the applicant and FAA following completion of 
qualification. It is intended that the winch/ hoist itself either be prequalified to 
the EMI and lightning threat levels specified for NHEC and/ or HEC or that it be 
qualified as part of the entire onboard QRS to these threat levels. 

(D) All instructions and documents necessary for continued 
airworthiness should be provided. 

(E) The methods of compliance in ocher relevant paragraphs of 
this AC or equivalent methods should be employed. 
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d ( 3 ) continued 

(iii) aEC applications. The winch/ hoist / rescue hook system should be 
rel1able for the phases of flight in which 1t is operable, unstowed, part1ally 
unstowed .and/or in which HEC is carried. The primary electr1cal and/ or mechanical 
failure modes that should be identified and minimized are unintended load release by 
any means and loss of continued safe flight and landing capability due to a 
winch/hoist /rescue hook system failure. However, any other winch/ hoist / rescue hook 
system failure that could lead to a catastrophic failure mode for the rotorcraft 
should also be minimized. The winch/ hoist should be disabled (or an overriding, 
fail-safe mechanical safety device such as either a flagged removable shear pin or a 
load-lowering brake should be utilized) to prevent inadvertent load unspooling or 
release during any extended flight phases which involve HEC and in which winch/ hoist 
operation is not intended. Loss of winch/hoist operational control should also be 
considered. The reliability of the system should be demonstrated by completion and 
approval of the follow1ng: 

~= It is assumed that only one winch / hoist cycle will typically occur per flight. 
This rationale has been used to determine the 30 demonstrat1on cycles of 
d (3) (iii) (B) below. However, if a particular application should potentially involve 
more than one winch/hoist cycle per flight , then the number of demonstration cycles 
of d(3) (iii) (B) should be increased accordingly. 

(A) A winch/ hoist / rescue hook system level FMEA that identifies 
and minimizes any potential catastrophic failures should be ~onducted. 

(B) Unless a more rational test method is presented and 
approved, a repetitive test of all functional devices in accordance with d (J ) (vii } 
that exercises the entire system's functional parameters at least 30 times should be 
accomplished. These repetitive tests may be conducted on the rotorcraft or by using 
a bench simulation test that accurately replicates the rotorcraft installation. 

~: If a more rational method of compliance is presented that clearly shows that 
an equivalent level of safety can be achieved 1n fewer than 30 system test cycles, 
the method of compliance is acceptable. 

~: For properly certified winch/ hoist units (Ref. d (3 ) (i )) that have established 
acceptable service histories, full certification credit for the unit itself may be 
given. However, each new installation is required to be approved individually, 
unless the installation is either identical or sim1lar to an existing approved 
installation with an acceptable service history. If the new installat1on is only 
similar to an acceptable existing installation, then for a similarity approval , all 
differences should be clearly stated , rationalized, analyzed, and/ or tested to show 
they do not adversely affect the new installation {i.e., equivalent safety should be 
provided). 

(C) A winch/hoist system environmental qualification program 
that includes consideration of high and low temperatures {typically -40F to +lSOF), 
altitudes to 12,000 feet, humidity, salt spray , sand and dust, vibration, shock, 
rain, fungus, and acceleration should be conducted. Testing should be conducted in 
accordance with RTCA/ D0-160C and/ or MIL-STD-810 Eor high and low temperature tests 
and for vibrations. The winch/hoist manufacturers should submit a test plan and 
follow-on test reports to the applicant and FAA following completion of 
qualification. It is intended that the winch/ hoist itself either be prequalified to 
the EMI and lightning threat levels specified for NHEC and/ o r HEC or that it be 
qualified as part of the entire onboard QRS to these threat levels. 

{D) All instructions and documents necessary for continued 
airworthiness should be provided. 
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d(3) continued 

(E) The methods of compliance in other relevant paragraphs of 
this AC or equivalent methods should be employed. 

( iv) Cable attachment. Either the cable should be positively 
attached to the winch/ hoist drum and the attachment should have ultimate load 
capability, or equivalent means should be provided to min~m~ze the possibility of 
inadvertent, complete, cable unspooling. 

~: Even though the placarded winch/ hoist system load rat~ng is much less, most 
winch/hoist cables are rated to a minimum of 3,300 lbs lim~t load. Typically, 
cables have a neutral twist to minimize load oscillation. 

(v ) Cable length and marking. A length of cable nearest the cable's 
attachment to the winch/hoist drum should be visually marked to indicate to the 
operator that the cable is near full extension. The length of cable to be marked is 
a function of the maximum extension speed of the system and the operator's reaction 
time needed to prevent cable run out. It should be determ~ned during certification 
demonstration tests. In no case should the length be less than 3 1/2 drum 
circumferences. 

(vi) Cable stops. Means should be present to automatically stop 
cable movement quickly when the system ' s extension and retract~on operational limits 
are reached. 

(vii) Winch/hoist system load-speed combination ground tests. The 
load versus speed combinations of the w~nch/hoist should be demonstrated on the 
ground (either using an accurate engineering mock - up or a rotorcraft ) by showing 
repeatability of the no load-speed combination, the 50 percent load-speed 
combination, the 75 percent load-speed combination and the 100 percent (i . e. , system 
rated limit) load-speed combination. If more than one operational speed range 
exists, the preceding tests should be performed at either all speeds , or at the most 
critical speed if it can be determined. (Reference d(3) (ii) (B) and d(3) (iii) (B) 1. 

(A) At l east 1 / 10 of the demonstration cycles (see definit~on ) 

should include the maximum aft angular displacement of the load from the drum, 
applied for under§ 29.865(a). 

(B) A minimum of six consecutive , complete operation cycles 
should be conducted at the system's 100 percent (i.e., system limit rated) 
load-speed combination. 

(C) In addition, the demonstration should cover all normal and 
emergency modes of intended operation and should include operation o f al l control 
devices such as limit switches, braking devices , and overload sensors in the system. 

(D) All qu~ck disconnect devices and cable cut ters should be 
demonstrated at 0 percent, 25 percent, SO percent , 75 percent, and 100 percent of 
system limit load or at the most critical percent, if it can be determined . 

NQIE: Some winch/hoist designs have built-in cable tension~ng dev~ces that function 
at the no load-speed combination, as well as at other load-speed combinations. This 
device should be demonstrated to work during the no load-speed and other load-speed 
cable-cutting demonstrations. 

(E) All electrical and mechanical systems and load release 
devices for any jettisonable NHEC or HEC RLC should be shown to be reliable by both 
analysis and by testing done in accordance with the combined criteria of d (8) and 
this paragraph. 
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d (3) com: inued 

( F) Any devices or methods used ~o inc rease the mechanical 
advantage of the w1nch/ hoist should also be demonstraced. 

(G) During a portion of each demonstration cycle, the 
winch/ hoist should be operated from each station from which it can be controlled. 

NQTE: A reasonable amount of starting and stopping dur1ng demonstrat1on cycles is 
acceptable. 

{vii1) Winch / hoist system continued airworth1ness. The des1gn l1fe o f 
the winch/hoist system and any limited life components should be clearly identified, 
and the Airworthiness Limitations Section of the maintenance manual should include 
these requirements . For STC ' s , a maintenance manual supplement should be provided 
that includes these requirements. 

NQTE: Design lives of winch/ cable systems are typically between 5,000 to 8,000 
cycles. One major manufacturer uses a specification requirement of 7,500 cycles. 
Some w1nch/ hoist systems have usage t1me meters 1nstalled. Others may have cycle 
counters installed. Cycle counters should be considered for HEC operations and high 
load or other operations that may cause low-cycle fatigue failures (See also d(24 )) 

( ix ) Winch / hoist system manual proofins. Operating manuals, flight 
manuals, maintenance manuals, and associated placards should be used and proofed 
during the demonstration. 

{x) Winch / hoist system flight tests. An in-flight demonstration 
test of the winch/hoist system is required for helicopters designed to carry NHEC or 
HEC. The rotorcraft should be flown to the extremes of the applicable maneuver 
flight envelope and to all conditions that are critical to strength, 
maneuverability, stability, and control, or any other factor affecting 
airworthiness. Unless a lesser load is determined to be more critical for e1ther 
dynamic stability or other reasons; the maximum winch/ hoist system rated load or, if 
less , the maximum load requested for approval (and the associated limit load data 
placards) should be used for these tests. The minimum winch / hoist system load (or 
zero load) should also be demonstrated in these tests. (See also d(l9) (x ).) 

{4 ) Compliance Procedures for Cargo Hooks !or Equ1valent Deyic~s l and 
their Related systems under§§ 29 865Ca! (b l and l c l : Cargo hooks or equivalent 
devices and their related systems, used for any external cargo type, should be 
approved to acceptable aircraft industry standards. These standards and any related 
manufacturer 's certificates of producc:ion/ qualificat1on , thereto , should be 
presented by the applicant as part of the approval package. 

( i ) General. cargo hook systems should have the same reliability 
goals and should be funct1onally demonstrated under crit1cal loads for NHEC , HEC , o r 
both in a manner identical to winch/ hoist / rescue hook systems {reference d(3 )) . All 
engagement and release modes should be demonstrated. If the hook is used as a 
quick-release device , then release of critical loads should be demonstrated under 
conditions that simulate maximum allowable bank angles and speeds and any o ther 
critical operating conditions. Demonst:.rac:ion o f any relac.ch features and any safety 
or warning devices should also be conducted . Demonstration of actual in- flight 
emergency quick-release capability may not be necessary if the quick-release 
capability can be accepc:ably simulated by other means . 

NQT5: Cargo hook manufacturers specify particular shapes , sizes, and cross sections 
for lifting eyes to ensure compac:ibility with their hook design (e.g ., Breeze 
Eastern Service Bulletin CAB-100-41 ) . Experience has shown chat:, under cerc:ain 
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dC4l continued 

conditions, a load may inadvertently hang up because of 1mproper geometry at the 
hook/eye interface that will no~ allow the eye to slide off an open hook as 
intended. See also the discussion of hook dynamic roll ou~ (i.e., the converse-an 
unintentional load release) under d(S ) . 

~= Some cargo hook systems may employ two or more cargo hooks for fail safety 
(i.e., after a failure of any single hook the remaining system is capable of 
carrying limit load). These systems are approvable. However. loss of load by any 
single hook should be shown to no~ result 1n loss of con~rol of the rotorcraft. In 
a dual hook system, if the hook itself is the quick-release device (i.e .. if a 
single release point does not exist in the load path between the rotorcraft and the 
dual hooks), the pilot should have a dual PQRS that 1ncludes selectable, collocated 
individual quick releases that are independent for each hook used. A BQRS should 
also be present for each hook. For cargo hook systems with more than two hooks , 
either a single release point should be present in the load path be~ween the 
rotorcraft and the multiple hook system or multiple PQRS / BQRS's should be present. 
The former arrangement would only require a single PQRS and BQRS. A single release 
point can be a single or multiple cable cutter or release. 

~: If possible (within the rotorcraft conf i guration's restrictions), a simple 
set of approved cable cutters can satisfy the requirement for either a PQRS or BQRS 
in a cargo hook system installation. However, in many cargo hook system 
installations, unless a special access panel or an equivalent means 1s present, a 
crewman typically cannot reach and cut the cable with a standard set of cable 
cutters. 

(ii ) NffEC cargo hook systems. For jettisonable NHEC applications, 
each cargo hook-

(A) Should have a sufficient amount of slack in the control 
cable to permit cargo hook movement without tripping the hook release. 

(B) Should be shown co be reliable 1n a manner 1dentical to 
winch/ hoist systems under d(3) (i i ). 

(iii) HEC cargo hook systems. For jettisonable HEC applicac1ons, each 
cargo hook-

(A) Should have a sufficient amount of slack provided 1n the 
control cable to permit cargo hook movement without tripping the hook release. 

(B) Each cargo hook should be shown to be reliable in a manner 
identical to winch/hoist systems under d(3) (iii ). 

(C) Unless the cargo hook is to be the primary quick-release 
device , each cargo hook should be designed such that the load cannot be 
inadvertently released by operationally induced loads. For example , a simple cargo 
hook should have a one-way, spring loaded gate (i.e., "snap hook") that allows load 
attachment going into the gate but does not allow the gate to open (and subsequently 
lose the HEC) when an operationally induced load is appl1ed in the oppos1te 
direction. For HEC applications , cargo hooks that double as quick-release devices 
should be carefully r e viewed to ensure they are reliable. Paragraph d(S ) (i1i } 
discusses means of increasing the reliability of devices such as cargo hooks for HEC 
applications. 

( iv} Other cargo hook system safe~y requirements. DOE , EPA, OSa~, 
and other Government Agencies may have spec1al safety requirements for cargo hook 
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d l 4 l cont.inued 

design over and above the FAR's, such as a dual cargo hook requirement for certain 
HEC operations under multi-agency regulation. 

( 5 ) Compliance Procedures for Maximum Limit r.oad Magnitude Peterminat1.on 
for a ll Jettisonable RLC Applicat1.ons under §29.86S ia l: For all jettisonable RLC 
applications f or any applicable cargo type seeking § 29.86S (al approval, the maximum 
limit external load for which cert.ification is requested (even though it may 
otherwise be much less than the maximum system capacity; e.g., cargo hook capacity. 
etc.) should not exceed the rated capacir.y o f r.he QRS release devices used 1.n the 
applicant's design or, for HEC, the rated capacity of either the QRS devices, the 
PCPS, or its attachments--whichever is less. Relevant parts of the QRS and the 
entire PCPS should be analyzed and strength r.ested, with FAA witness , or otherwise 
structurally subst.antiated to determine r.heir allowable limit. load capacity 
(reference (d) (2) ) if not previously FAA approved or produced to a recognized , 
approvable industry and/or military standard. 

(6 ) Compliance Procedures for Basic Loads Analysl.s under § 29.865 1a l : 
For all jettisonable RLC applicat1.ons of any applicable cargo type seeking 
compliance with§ 29.86S(a) , the maximum ultimate external load is required to be 
applied at sling-load-line to rotorcraft vert ical axis (Z axis) angles up to 30 
degrees, in any geometric direction, in substantiating analyses or tests. The 
30-degree angle may b e reduced in some or all directions if impossible to obtain due 
t.o physical constraints or operating limitat.ions. 

(i) Maximum cable angle. The maximum allowable cable angle ( from 
either a winch/hoist/rescue hook , cargo hook system, or other acceptable system 
configuration) should be determined and approved (reference d(3 )) . The angle 
approval should be based on structural requirements , me chanical interference limits, 
and flight handling charact.eristics over the most critical conditions and 
combinations of conditions in the approved flight envelope. 

HQIE: In an emergency, in some cases, r.he combined design of the rotorcraft and the 
suspended system may be such that the 30-degree angle can be exceeded , t.o a l imited 
extent, without catastrophic failure. The flight manua l should clearly state this 
maximum angle value ( in the aft direction relative to the Rotor craft z axis; for 
both maximum and minimum cable lengths ) that should never be exceeded in any 
emergency in order t.o minimize the hazard of a related, catastrophic failure. 

(ii) 30 degree maximum angle value. In no case should the design 
angle for HEC exceed 30 degrees from the vertical rotorcraft axis (i. e. , z axis). 
If the angle is reduced, appropriate placards and flight manual changes are required 
( reference d(2 )). 

(iii) Special cases. In some special NHEC jettisonable RLC 
operations , such as wire stringing, the 30-degree angle can be exceeded. These 
cases should be approved on a case-by- case basis by an engineering cerr.ificat1.on 
office. An issue paper should be used to document t.he exact limit operational 
parameters determined during certification. This is necessary because of the large 
variability of external loads and flight maneuvers that should be cons1.dered to 
establish safe operating limi t.s for these operations. As a minimum, the maximum 
allowable load, the maximum allowable cable angles, the maximum flight envelope, the 
necessa ry limitation placards, and t.he necessary RFM procedures / restricr.ions should 
be accurately determined and documented. The maximum allowable structural load 
envelope should be clearly identified and determined. The fatigue spectrum created 
by this load envelope and i ts frequency of use (considering in particular t.he 
possibility of low cycle fatigue failures and signific~~tly reduced component life 
limits) should be clearly identified, documented, and approved. 
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All monetary values are expressed in 1996 dollars and are discounted 

to the time of initial certification application, at a rate of seven 

percent. 

PrQposed §§ 27.865(bl (3) (il and 29.865 (bl !3! Ci l 

Because of adverse service history and the need to specifically state the 

levels of safety for HEC and NHEC , these sections would require chat both the 

primary and backup quick-release subsystems be reliable, durable, and 

functional. Reliability would be achieved by use of design features and by 

use of failure modes and effects analysis. Both reliability and durability 

would be demonstrated by use of repetitive functional tests. The costs of 

conducting reliability and durability tests are included in the $39,000 

average certification and design cost estimate in Table 1. 

PrQpQsed §§ 27.865(b} (3} ( iil and 29.86S (bl (3) Ciil 

These sections would require protection of the quick-release subsystems 

against potential internal and external sources of electromagnetic 

interference (EMI) and lightning. This new requirement is necessary to 

prevent inadvertent jettison of NHEC and HEC from sources such as stray 

electromagnetic signals, static electricity, and lightning strikes. Proposed 

field intensity levels are 200 volts per meter for applicable portions of QRS 

used for HEC and 20 volts per meter for applicable portions of QRS used for 
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(d)6 continued 

NQIS: There are cwo typical configurations that have been previously approved for 
attaching jett~sonable NHEC loads in operac~ons such as w1re string1ng. They are: 

Weighted-Line Sidepull Configuration. In this me thod , a heavy dead weight is 
suspended below the cargo hook. The sidepull line (j ettisonable load ) is then 
attached to the dead weight or just above the weight. The rotorcraft then proceeds 
in forward or sideward flight and the weight pulls the sidepull-line ( jettisonable 
load) . This method is very inefficient for payload utilization since much of the 
rotorcraft load capacity is used to move the dead weight rather than pulling the 
sidepull line. Load limiting dev1ces such as approved fuseable / frangible links 
should be considered for these applications to ensure lim~t load is not exceeded 1n 
service. 

Sidepull - Fixture Sidepull Configuration. In this method , a QRS device is attached 
at the side of the rotorcraft (or in another equivalently functional location ) and 
is arranged so the sidepull-line•s (jettisonable load's) load path is through (or 
nearly through) the rotorcraft center of mass at a typical working fuel condition. 
This configuration is more payload efficient and has much better controllability 
characteristics than the deadweighted sidepull-line configuration. At least one STC 
has been issued for a sidepull-fixture configuration for use in operations. 

(7 ) Compliance Procedures for General ORS Cert~fication and Installat1on 
under§ 29.86S (bl and§ 29 865(cl: For jettisonable RLC's for any applicable cargo 
type, a PQRS is mandated that features an approved primary quick- release device to 
be installed on one of the pilot's primary controls, or in an equivalently 
accessible location. The use of an "equivalent accessible location is intended to 
be applied reviewed on a case-by-case basis and to be used only where equivalent 
safety is clearly maintained. A BQRS with a backup quick-release device is also 
required. The PQRS, the BQRS , and their load release devices and subsystems (such 
as electronically actuated guillotines ) should be separate ( i.e., physically, 
systematically, and functionally redundant) . Also, for the BQRS, the backup release 
control and release need not be mechanical. It is intended that less sophisticated 
BQRS's and load release devices (such as manual cable cutters) woul d , if separate, 
be acceptable. However, if separ~te devices of this type are to be used, they 
should be listed in the flight manual as a required device and have a ded~cated, 
placarded storage location. Each quick-release device should be designed and 
located to allow the pilot or a crewmember to accomplish external cargo release 
without hazardously limiting the ability to control the rotorcraft during emergency 
situations. The flight manual should reflect the requirement for a crewmember and 
the related functions. For j ettisonable HEC operations , further QRS requirements 
are contained in§ 29.865 (c) . (See paragraphs d (S ), d (9) and d(l2 ) of this AC. ) No 
PQRS or BQRS should require more than 30 seconds from the time an emergency is 
declared and the PQRS or BQRS quick release device is located and activated until 
the NHEC or HEC load is released. This should be clearly demonstrated in 
certification. 

(B) Compliance Procedures for Reliabil ity Determination for Jettisonable 
NHEC and REC ORS's and peyices under § 29.865(bl (3): Jettisonable NHEC QRS's and 
devices and jettisonable HEC QRS's and devices are requ1red to be reliable. One 
acceptable method of achieving the intended reliability goals is described as 
follows: 

MQIE: For both NHEC and HEC designs, the phenomena of hook dynamic roll out should 
be considered, to the maximum practicable extent, to ensure that QRS reliability 
goals are not compromised. This is of utmost concern for HEC applications. Hook 
dynamic rol l - out occurs during certain ground handling and flight condit1o ns that 
may allow the lift1ng eye to work its way out of the hook (Reference Figure 1 ) . 
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d(8) continued 

Some commercial hook shape and keeper designs are quite prone to hook dynamic 
roll-out. Military Standard hook des~gns have not been as prone to hook dynamic 
roll-out as have some commercial designs. Hook dynamic roll-out typ1cally occurs 
when either the RLC's sling or harness is not properly attached to the hook, is 
blown by down draft , is dragged along the ground, is dragged through the water; or 
is otherwise placed into the dangerous hook/ eye configuration, shown by Figure 1. 
This c an occur during ground handling or can be caused by relative motion of the 
hook and eye in flight. The potential for hook dynamic roll-out can be minimized in 
design by specifying particular hook-and-eye shape and hook-and-eye cross-section 
combinations. For non-jettisonable RLC ' s , a push-pull pin (or an equivalent device ) 
can be used to lock the hook keeper in place during operations. The hook dynamic 
roll-out service history of any off- the-shelf components to be utilized should also 
be reviewed to minimize the use of potential "bad-actors. " 

A 

Two c.arabinen 
securely In the hook. 

Carabiner slides up and 
becomes mispositioned 
across jaw of hook. 

Load on carabiner 
applied between keep 
and lip or hook. 

D E 

Keeper pushes carnbiner Carabiner becomes fee 
over rip of hook. and the Load is inadvertently 

released. 

FlGURE 1: SEQUENTIAL SIMULA TlON OF HOOK DYNAMIC ROLL-OUT 

(i) Jettisonable NBEC designs. The QRS and the load suspension and 
retention designs should be reliable. The primary electrical and/or mechanical 
failure modes that should be identified and minimized are load release by any means 
and loss of continued safe flight and landing capability due to a QRS failure. 
However, any other failure that could lead to a catastrophic failure mode for the 
rptorcraft and its occupants should also be identified and minimized. The 
reliability of the system should be demonstrated by completion and approval of the 
following: 
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dCSl continued 

(A) A QRS level FMEP. chat identifies and m~nim~zes any 
potential catastrophic failures. 

(B) A repetitive test of all functioning devices that affect or 
comprise the QRS and tha t tests all critical conditions or combinations of critical 
conditions at least 10 times each, using both the primary and backup QRS subsystems. 

(C) An environmental qualification program such as that 
described in d ( 3 ) ( ii) {C) . 

(D) Use of the methods o f complianc e in o ther rel evant 
paragraphs of the AC or equivalent methods. 

(ii ) Jettisonable HEC designs. The QRS and the load suspension and 
retention designs should be reliable. The primary electrical and/or mechanical 
failure modes that should be identified and minimized are unintended load release by 
any means and loss of continued safe flight and landing capability due co a QRS 
failure. However, any other failure that could lead co a catastrophic failure f o r 
the rotorcraft and its occupants (either internal , external , or both) should also be 
identified and minimized. The reliability of the system should be demonstrated by 
completion and approval of the following: 

(A) A QRS level FMEA that identifies and minimizes all failure 
modes, including any potential catastrophic failures. 

(B) A repetitive test of all functioning devices that affects 
or comprises the QRS and that tests all critical conditions or combinations of 
critical conditions at least 30 times each, using both the primary and backup 
subsystems. 

(C) An environmental qualification program such as that 
described in d{3) (ii) (C). 

(0 ) Use of the methods of compliance i n o ther relevant 
paragraphs of the AC or equivalent methods. 

(iii) Special Cases. In some cases , an acceptable reliability for 
jettisonable HEC operati ons can be shown by temporarily deactivating a particular 
QRS, PQRS, and/ or BQRS subsystem used for NHEC that is not otherwise reliable enough 
for use with jettisonable HEC. For example , this could be accomplished by adding an 
approved reliable QRS device for HEC such as alternate , ultimate load path across a 
relatively low reliability, jettisonable NHEC quick-release device o r by adding 
another reliable fail-safe device (e.g. , adding an approved, reliable safety strap 
as a parallel ultimate load path) . The same reliability goal for HEC use c ould also 
be achieved by adding another, reliable fail-safe device such as a safing pin to an 
electronically actuated guillotine cutter to upgrade the system reliability to be 
acceptable for HEC carriage. For some designs , cargo hooks can be made more 
reliable by wiring them shut with an approved gage of safety wire. All o ther 
regulatory requirements for HEC carriage must still be met after an approved 
modification of the QRS to achieve the reliability necessary for HEC carriage. In 
the preceding examples, a replacement PQRS such as an additional set of cable 
cutters would need to be added to p r ovide a complete QRS (i.e., both the PQRS and 
the BQRS must be present ). In all cases, an HEC reliability demonstration in 
accordance with d (8 ) {ii ) should be conducted and approved. Operational 
acceptability o f these special case configurations also needs to be demonstrated. 
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d (S) continued 

(iv) Other load release types. In some current configurations , such 
as those used for high line operations , a load release may be present that is not o n 
the rotorcraft but is on the PCDS itself. Examples are a tension release dev~ce 
that lets out line under an operationally induced load or a personal rope cutter. 
These devices are acceptable if: 

(A} The off-rotorcraft release is considered a " third release"; 
i.e. , an approved QRS (i.e., PQRS and BQRS) is present on the rotorcra f t; 

(B) The release meets other relevant requ~rements o f § 29 . 865 
and the methods of this AC or equivalent methods; and 

(C) The release has no operational or failure modes that would 
affect continued safe fl ight and landing under any operations , crit~cal fa~lure 

modes, conditions, or combination of either. 

(9 ) Compliance Procedures for Electromaanetic Interference under 
§ 29 865 Cb l ( 3 ) Cj l : Prote ction of any critical portions of the QRS against potential 
internal and external sources of electromagnetic interference (EMi l and lightning is 
required. This is necessary to prevent inadvertent load release from sources such 
as lightning strikes, stray electromagnetic signals , and sr.atic electricity. 

NOTE 1: For "on-the-shelf" QRS system components ( that may be used on different 
rotorcraft and in different installation configurations in the same rotorcraft ) a 
one-time bench test , if FAA approved , can be used to test the EMI c apability of the 
component itself. However, the EMI effect of each individual installation must be 
taken into account on a case-by-case basis when certifying the component's 
installation. This is especially c ritical for HEC applications. 

( i ) Jettisonable NHEC systems - should be able to absorb a minimum 
of 20 volts per meter (i.e., CAT U) RF field strength per RTCA/ D0-160C. 

( ii ) Jett jsonable HEC systems1 
- should be able to absorb a minimum 

of 200 volts per meter (i.e. , CAT Y) RF field strength per RTCA/ D0- 160C. 

NOTE 1: These RF field threat levels may have to be increased for certain special 
applications such as microwave tower and high voltage high line repa~rs. Separate 
criteria for special applications under multi-agency regulation (such as IEEE/ OSHA 
standards) should also be addressed, as applicable, during certification. When 
necessary, an issue paper can be used to establish a practicable level of safety for 
specific high voltage or other special application condir.ions. For any devices or 
means added to meet multi-agency regulations , their failure modes should no t have an 
adverse effect on flight safety. Other certification authorities may require higher 
RF field threat levels than those required by§ 29 . 865 (e .g., the European Joint 
Aviat~on Authorities Interim HIRF policy} . 

NOTE 2: An approved, standard rotorcraft test that includes the full HIRF 
frequency/ amplitude external ~ internal environments on the QRS and PCDS (or the 
entire rotorcraft including the QRS and PCDS } could be substituted for the 
jettisonable NHEC and HEC systems tests defined by d (9 ) ( i } and d (9 ) ( ii l, 
respectively, as long as the RF field strengths directly on the QRS and PCDS are 
shown to equal or exceed those of d( 9 ) ( i) and d (9) (ii ) . 

NOTE 3 · 
applied 
applied 
sources. 

The EMI levels specified in d (9 ) ( i ) and d {9 ) ( ii ) are total EMI levels to 
to the QRS (and/or effected QRS component) boundary. The total EMI level 
should include the effects of both external EMI sourc es and internal EMI 

All aspects of i nternally generated EMI should be c arefully cons~dered 

be 
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d(9l continued 

including peaks that could occur from time-to-time due to any combination of 
on- board s ystems being operated. For examp le, spec~al attention should be g1ven co 
EMI from winch operations that involve the switchi ng of very high currents. Those 
currents can generate significant voltages in close ly spaced wiring that, if allo wed 
to reach some squib designs, could activate the device. Shielding, bonding and 
grounding of wiring assoc i ated with operation o f the winch and the quick -rel ease 
mechanism sho uld be clearly and adequately evaluated ~n design and certification . 
This evaluation may require testing. One acceptable tes t method to demonstrate 
adequacy of QRS shielding , bonding and grounding, would be to actuate the winch 
under maximum load together with likely c ritical comb~nat~ons o f other aircraft 
electrical loads and demonstrate that the test squibs ( that are more EMI sensitive 
than the squibs specified for use in the QRS) do not i nadvertently operate during 
the test. 

(10) General Compliance Procedures f o r HEC Applications under § 29.865 Ccl : 
For HEC applications, the safety requirements f or HEC carriage for all applicable 
RLC's are addressed. This ensures that HEC cert~ficat~on requirements are clearly 
and properly identified. 

(11 ) General Comp liance Procedures for Jettisonable HEC Operations under 
§ 29.865(cl !1): For j ettisonable HEC operations, 1t 1s required in conjunction with 
Operations Requ~rements, that the rotorcraft meet the Tra nsport Categor y A engine 
isolation requirements of Part 29 and that the rotorcraft have OEI OGE hover 
performance capability in its approved , jettisonable HEC we1ght, altitude, and 
temperature envelope. OEI vertical cl imb capability may be needed in some 
operational circumstances for flight safety . Such instances should be identified 
and the necessary OEI vertical cl imb capability assessed and verif i ed during the 
certification process. 

(12) Compliance Procedures f o r ORS 's under§ 29 . 865(c} ( 1 ): For 
jettisonable HEC operations, both the PQRS and BQRS are required to have a DAD 
(i .e. , see definitions, they are required to have a sequential control with t wo 
distinct actions ) for external cargo release. Two distinct actions are required to 
provide a higher level of safety to minim~ze inadvertent jettison of HEC . The DAD 
is intended for emergency use only dur~ng the phases of flight tha t the HEC is 
carried {and/ or retrieved} externall y. The DAD can be used fo r both NHEC and HEC 
o perations. However, because it c an be used for HEC , its continued airworthiness 
should be carefully reviewed and documented in accordance with prescribed (or 
mandated) instructions. The DAD (i .e. , either the primary o r backup release) can be 
o perated by the pilot from a primary control o r , after a command is given by the 
pilot, by a crewmember from a remote locat1on. If the backup DAD is a cable cutter, 
it should be properly secured but read~ly access1ble to the crewmember intended to 
use it. 

NOTE 1: OEI power settings should not be used fo r cert1r1cat1on credit for ~ormal 
operations. However , they are available for the OEI emergency scenarios for which 
approval has been granted whether o r not a NHEC o r HEC is involved . For 
determination of the maximum rotorcraft g r oss weight approved for Class D operat ions 
(i.e., HEC o perations performed with a mulcieng~ne rotorcraft capable of OEI ROGEl, 
it is intended that use of the maximum OEI Power approved for the rotorcraft engine 
and drive system be allowed after f ailure o f the critical engine (when applied in 
conjunction with an approved Class D operating procedure ). Thus , it would be 
acceptable to base the required OEI / OGE hover performance capability for a Class D 
operation on a 30-second OEI power rating if the o perato r can demonstrate t hat the 
HEC c an be safely transitioned to a flight condition where the HEC can be retrieved 
inside the rotorcraft for an execution o f a normal OEI landing. If the specific 
operation for which the Class operation appr oval is requesced does not provide for 
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d ( l2 l continued 

safe d isposition o f the HEC when using a t ~me l im~ted OEI racing, che Class D 
operacion gross weight should be lim~ced to a gro ss we~ght where OEI / OGE hover 
capability can be demonstrated for a continuous time period. 

(13) Compliance Procedures for PCDS's under § 29.865 {c l (21: For all HEC 
applications , an approved PCDS is required. The PCDS is either required to be 
previously approved or is required to be approved during certificacion (reference 
d ( l4 ) for information on current designs ). In either c ase , its installation should 
be approved. PCDS designs can vary from simple single occupant donuc "lifesaver" 
devices to relatively complex mulciple occupant cages or gondolas. However , che 
basic occupant hazard design philosophy is the same. It is to provide injured 
(conscious or possibly unconscious ) occupants o r uninjured occupants the l evel-of­
safety necessary to minimize the possibility of any further or new injur~es under 
any flight conditions that could occur while chey are carried external to the 
rotorcraft. 

( i ) Static strength. The PCDS should be substantiated for che 
allowable ultimate load and loading conditions as determined under paragraphs d(2) 
through d (S ) above . 

(ii ) Fatigue. The PCDS is required to be substantiated for fatigue 
in accordance with§ 29.86S (f ) (Reference d (2l )) . 

(iii ) Personnel safety. For each PCDS design , a documented design 
evaluation should be submitted by the applicant (and presented to the Certification 
Authority) that ensures that the necessary level of personnel safety i s prov~ded 

(i.e., all potential, relevant occupant hazards are acceptably minimized). As a 
minimum, the following should be evaluated. 

~: It is intended that the evaluation should be comprehensive . However , it is 
not necessarily intended that the PCDS be required to have all the personnel s afety 
design features of. for example, a cransport aircraft interior. Only those 
personnel safety design features necessary to minimi ze new o r further injury to PCDS 
occupants during the relatively s~ort time interval the PCDS is util~zed on a given 
mission are necessary. 

(A) The PCDS should be easily and readily ingressed o r 
egressed. 

( B ) It should be placarded for proper capacity , interna l 
arrangement / location of occupants, and ~ogress and egress ~nstructions (See also, 
d (2 ) (vi)). 

(C) For door latch fail-safety , more than one fastener or 
c losure device is recommended. The latch device design should provide direct visual 
inspectability to ensure it is fastened and secured. 

(D) Any fabric used should be durable and should meet relevant 
flammability standards. 

(E ) Safety harnesses and belts should meet TSO C-22 and TSO-C -
114 requirements. 

(F) Sharp corners and edges should be avoided and padding 
should be used , as necessary , to protecc the occupants. 
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d ( 13 ) continued 

NQI£: Acceptable sources o f detailed des~gn criteria and standards for PCDS webbi ng 
and harness c an be found ~n sources such as O.S. AAVSCOM TR 89-D- 220. "Aircraft 
Crash Survival Des~gn Guide, Volume I V - Aircraft Seats , Restraints , Litters, and · 
Cockpit/Cabin Delethalization." 

(G) Occupant retent~on devices and related design safety 
features should be used as necessary. In simple designs, only a lack o f sharp 
corners and edges with adequate strapping (or o ther means of HEC retentio n relative 
to the PCDS ) and head suppo rts / pads may be all the safety features that are 
necessary. However, in more complex PCDS des~gns, safety features such as seat 
belts, hand holds , shoulder harnesses , placards, and/or other personnel safety 
standards may be requi red. 

(H) Use of methods o f compliance ~n other relevant paragraphs 
of this AC or equivalent methods. 

(iv) Reliability. The reliability level goal for the PCDS and its 
attachments to the rotor craft is extremely improbable ( i. e. , 1 x 10 9 failures per 
flight) for all failure modes that could cause either catastrophic failure . serious 
injuries, and/or fatalities anywhere in the total airborne system. All significant 
failure modes of lesser consequence should be rendered improbable (i.e .. 1 x 10· 5 

failures per flight) . One acceptable method of achieving this goal is to submit and 
achieve approval of the following: 

(A) A PCDS level FMEA that minimizes any potential catastrophic 
failures that are not extremely improbable and minimizes any other lesser , 
significant failures that are not improbable. 

(B) A repetitive test of all functional devices that cycles 
these devices under critical structural conditions, operat ional conditions , o r a 
combination at least 30 times. 

(C) An envi ronmental qualification review over the proposed 
o perating environment . 

NQIS: A complete environmental qualification test as described in d(3) (iii) (C) is 
necessary unless the design features would clearly not necessitate employment of all 
o r part of the test program of d (3 ) (iii) (C). 

(v ) EMI and liahtning protection. All essential, affected 
components of the PCDS, such as intercommunication equipment, should be protected 
against RF field strengths to a minimum of RTCA/ DO-l60C CAT Y. (Reference 
d (9 ) ( ii ) .) 

(vi) Continued airworth~ness. All ~nstruct~ons and documents 
necessary for continued airworthiness, normal operations, and emergency operations 
should be completed, reviewed, and approved during the certification p r ocess. 

(vii ) Flotation d e vices. PCDS ' s that are intended to have a dual role 
as floatation devices or life preservers should meet the requirements of TSO-Cl3f, 
"Life Preservers." Also, any PCDS design to be used in the water should have a 
floatation kit. The kit should support the weight of the maximum number o f 
o ccupants and the PCDS in the water and minimize the possibility of the occupants 
floating face down. 

(viii ) Aerodynamic cons i derations. Litters and o ther types o f PCDS 
d esigns may (because o f effects from sources such as dowr. drafts , maneuvers , or 
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d(l3) continued 

gusts) spin. twist or otherwise respond unacceptably in flight. These designs 
should be structurally restrained with devices such as a sp1der, a harness, or an 
equivalent device to minimize undesirable flight dynamics. 

(ix ) Medical design considerations. The PCDS should be designed to 
the maximum practicable extent and placarded to maximize the HEC 's protection from 
medical considerations such as blocked air passages induced by improper body 
configuration and excessive loss of body heat during opera t ions. HEC (especially 
injured and/or water soaked persons) may be exposed to high body heat loss from 
sou rces such as rotor wash and the airstream. PCDS occupant safe ty from transit 
induced medical considerations can be g reatly tncreased by proper design. 

(x ) Speci al PCPS configurations. Certain PCDS configurations may be 
submitted for approval that have s pecial design considerations. Known 
configurations and their special design considerations are described, as follows: 

(A) Net type PeDS 's. A well-des igned net type PCDS has the 
advantage o f being able to quickly evacuate several combtnattons of able and/ or 
disabled HEC. Net type PCDS's should be designed such that enough rigid or semi­
rigid components are present s o that the net does not close in and entrap , injure, 
further injure , and/or create panic from claustrophobia to the HEC occupants during 
rescue. Secondly, if i ntended for water use , the net type PCDS should have proper 
flotation so it does not drag the HEC underwater . Thirdly, the net type PCDS should 
be easily ingressed so that the HEC will readily climb into the net and not try to 
hang onto the outside of the net. 

( 14 ) Summary of Current PCDS Designs chat relat.e t o§ 29 . 865(cl (2): In 
relation to§ 2 9. 865 (c) (3 ), several commercial and military PCDS's exist and are 
used for emergency rescue work involving HEC. Known devices are summarized in 
Table 373-2. Some devices are not approved; however , applications that involve the m 
may be submitted for approval. 

(15 ) Compliance Procedures f o r ORS Design. Installation, and Placarding 
under § 29 865 Ccl ( 3 ): Fo r jettisonable HEC applications, the QRS design. 
installation, and associated placarding should be given special considera tion to 
ensure the proper level of occupant safety. 

(16 ) Compliance Procedures f or Incercom Systems fo r HSC Operations under 
§ 29 .865 Ccl (4) : For all HEC operations, the rotorcraft is required to be equipped 
for o r otherwise allow direct intercommunication under any operational conditions 
among crewmembers and the HEC . It is intended chat for simple systems , votce o r 
hand signals to PCDS occupants (if not in conflict with operations requirements) 
would be acceptable. In more complex systems , i t is intended that more 
sophisticated devices such as intercoms be provided. 

(17 ) Compliance Procedures for Plight Manual Pr ocedures and Limltations 
for 5EC Operatio ns under§ 29.865(c) (5) and (c) (6): All appropriate flight manual 
procedures and limitations for all HEC operations are required to be present and to 
be approved. These instructions and manuals should be proofed during fl i ght tests 
(Reference d ( l9 )). 

(18) Compliance Procedures for Special Conditions Encouncered in 
Operations: If special conditions will be encountered in operations such as low 
visibility and night use , chen provisions such as night lighting that provide che 
proper level of safety for both the rot.orcraft and HEC when operat ing under these 
special conditions should be identified, considered, and a pproved during 
certification. This determination should be made on a case - by- cas e 
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d{18) continued 

basis dur ing either initial o r supplemental certification using the proposed 
operating environment scenario. 

(19 ) Compliance Procedures f or Flight Test Verification Work under 
§ 29.86S {dl: Flight test verification work (or an equivalent combination of 
analysis and ground testing) conducted either in conjunction with or in addition to 
the flight tests requi red by operations rules (such as Part 133 for the U.S.) that 
thoroughly examines the operational envelope should be conducted with the external 
cargo carriage device for which approval is requested . The flight test program 
should show that all aspects of the operations applied for are safe, uncomplicated, 
and can be conducted by a qualified fl ight crew under the most critical service 
environment and under emergency pressure. Flight tests should b e conducted for the 
simulated representative NHEC and HEC loads being applied for to demonstrate their 
in- flight handling and separation characteristics for normal flight cond1tions. In 
addition, emergency float conditions should be anal yzed and/or tested to assure that 
the QRS will function properly during any.emergency reasonably expected to occur in 
service. Normally, release during or following in-flight emergencies can be 
evaluated by analyses or ground tests. Actual flight test of release :allowing a 
simulated engine failure may be required if the release conditions cannot be 
adequately simulated by ground test or analysis. 

( i) General. Flight testing (or an equivalent comb1nation of 
analysis and testing) should be conducted under the critical combinations of 
configurations and operating conditions for which basic type certification approval 
is sought. Additional combinations of external load and operating conditions may be 
subsequently approved under relevant operational requ1rements as long as the 
structural limits and reliability considerations o f the basic certification approval 
are not exceeded (i.e., ·equivalent safety is maintained) . The qualification flight 
test work of this subparagraph is intended to be accomplished primarily by analysis 
and/or bench testing. However , at least one in-flight , limit load drop test should 
be conducted for the critical load case. If one critical load case cannot be 
clearly identified, then more than one drop test might be necessary. Also, 
in- flight tests for the minimum load case (i.e. , typically the cable hook 1tself l 
with the load trailing both in the minimum and maximum c able length configurations 
should be conducted. Any safety-of-flight limitations should be documented and 
placed in the rotorcraft flight manual. Also, in certain low-gross weight, 
jettisonable HEC configurations, the PCDS ma y act as a trailing airfoil (i.e., 
exhibit lift characteristics above certain airspeeds) that could result in 
entangling the PCDS and the rotorcraft. These configurations should be assessed on 
a case-by- case basis by analysis and/or flight test to assure any safety-of-flight 
limitations are clearly identified and placed in the rotorcraft flight manual . 

(ii) Determination of one engine inoperative (OEi l hoyer 
performance. FAR 29.865(c) (6) and 133 . 45 (e ) (1 ) require the rotorcraft to be type 
certificated under Transport Category A for the o perating we1ght and provide hover 
capability with one engine i nopera tive at that operating we1ght , altltude, and 
temperature. It is intended that the rotorcraft be able to withstand an engine 
failure during hover and continue the hover operation. 

In determining OEI hover performance, dynamic engine failures should be 
considered. Each hover verification test should begin from a stabilized hover at 
the maximum OEI hover weight , at the requested in-ground effect (IGE) or out-of­
ground-effect (OGE) skid/wheel height, and with all engines operating. At this 
point, the critical engine should be failed and the aircraft should remain 1n a 
stabilized hover condition without exceeding any rotor limits or engine limits for 
the operating engine (s ) . As with all performance testing, engine power should be 
limited to minimum specification power . Engine failures may be s1mulated by rapidly 
moving the throttle co idle provided a needle split is obca~ned between the rotor 
and the engine RPM. 
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Normal p1.lot reaction should be used follo w1.ng the engine failu re to maintal.n 
the stabilized hover flight condition. When hovering OGE or IGE at maximum OEI 
hover weight , an engine failure should not resu lt in an altitude loss of more than 
10 percent o r 4 feet , whichever l. S greater , o f the altitude e stablished a t the t i me 
of engine failure. In either case, sufficient power margin should be available from 
the operating engine (s) to regain the altitude los t during the dynamic engine 
failure and to transition to forward flight. 

The time required to recover an external load (especially HEC l oads ) and to 
transition to forward flight should also be considered. This time increment may 
limit the use of short duration , OEI power ratings. For example , f o r a helic opter 
that sustains an engine failure at a height of 40 feet , the time required to 
restabilize in a hover, recover the external load (given hoist speed limitations) , 
and then transition to forward flight (with minimal altitude loss) would l ikely 
pre clude the use of 30- second engine ratings and may encroach upon 2 1 / 2 -minute 
ratings. 

In addition , for those helicopters that inco rporate engine driven generat ors , 
the ho1.st should remain operational fol l ow1.ng an engine/ generator failure . A hoist 
should not be powered from a bus that is automatically shed following the loss of an 
engine/generator. Maximum two engine generator loads should be established such 
that when one engine / generator fails, the remaining generator can assume the entire 
rotorcraft electrical load ( including maximum hoist electrical load) without 
exceeding approved limitations. 

The Rotorcraft Flight Manual (RFM) should contain information that describes 
the expected altitude loss , any special recovery techniques , and the t ime i ncre ment 
needed for recovery of the external load when establishing maximum weights and skid 
heights. The OEI hover chart may be placed in the performance section of the RFM or 
RFM supplement. Allowable altitude extrapolation for the hover data should not 
exceed 2,000 feet. 

( i i i ) Separation characteristics of jettisonable external loads . For 
any RLC for any applicable cargo type for which certification is requested, 
satisfactory post-jettison separation characteristics of representative l o ads should 
meet the minimum criteria that follow: 

(A) Immediate " clean'' operation of the QRS , including '' clean " 
separate functioning of the PQRS and BQRS . 

(B) No damage to the helicopter during or following actuation 
of the QRS and load jettisoning. 

(C) A jettison trajectory c l ear of the hel 1.copter . 

(D) No inherent instability of the Jettisonable (or just 
jettisoned) HEC and/ or NHEC while in pro ximity to the helicopter. 

(E) No adverse or uncontrollable helicopter reactions at the 
time of jettison. 

(F) Stability and control characteristics after J ettl.so n should 
be within the originally certif ied l imits. 
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TABLE 373-2 

OE~I~f: EAA AI212RQYJ::lt SQ:tm~f: 

Stokes litter (one person) No u.s. Coast Guard 

Rescue Basket No u.s. Coast Guard 

Rescue Sling (one Yes u.s. Coast Guard 
person) 1 

Rescue Ne t (STC7586SW) 2 Yes Billy Pugh Co. , Inc. 
P.O . Box 802 
1415 N. Water Street 
Corpus Christi, TX 
78403 

LII (STC7731SW) 2 Yes Life Industries 
International, Inc. 
4170 Rogers Avenue 
Suite D, Box 3284 
Fort Smith , AA 

1. The "rescue sling" o r "rescue strop" 1s a "horse collar" device that requires a person to exert some effort to 
1 emain in the collar . Some versions of the rescue sltng have retainer scraps to help secure an occupant tn t he horse 
collar. These straps are Lypically located in pockeLs on each side o f t he colla r and are usually mdrked "pull ." The 
straps go around the occupant ' s back and clip together with a "V" ring a nd a quick ejector fiLLing. This device should 
only be used on a fully consctous individual, unless Lhe tndividual is fully retained by devices such as retention 
straps. Even an alert, well-tratned individual may have nerves impinged o n by pressure from this devtce. Nerve 
impingemeaL may result in loss of sensation in the arms, loss of grip, and inadvertent fall from the harness . The 
retatner sLtap version of the rescue sling should only be used in con junct ion with properly written instructions and 
placards and with trained personnel. 

2. FAA apptoval ts for a s pecific installatton only, each new installation ts requtred to st1ll be approved. 

3. OLhe t Lypes of emergency rescue devices that ate not ltsted but have been successfully used by rhe military are the 
Scr~amer Suit and the Jungle Penetrator. The screamer suit or harness (full body fishnet) ts a PCDS constructed of 
mesh and webbtng. It wa s ortginally designed to physically encompass the torso of HEC rescue subJeCts who are disabled 
or unconscious to prevent them from inadvertently falling out of the PCDS. It is a relatively simple device for a 
rescuet to use The Jungle Penetrator is a heavy device (typically metal) with a tapered end It will break ltght 
timber and brush when dropped in free-fall from the totorcraft Lo an evacuee. It typtcally has arms that swtng down on 
which HEC can tlde and a webbing loop to hold the HEC onto Lhe device. 
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d C19 ) continued 

{G) No unacceptable degradation of the helicopter performance 
characteristics after j ettison . 

(iii) Jettison regyirements f o r jettisonable external loads. For any 
applicable cargo type , emerg ency a nd normal jettison of all loads should be 
demonstrated (by a combination of analysis, ground tests , and flight tests ) at 
s ufficient combinations of flight conditions to establish, verify, and place in the 
flight manua l a jettison envelope for each RLC and c argo type appl ied for . 

( iv ) ORS demonstration. Repetitive jettison demonstrations should be 
conducted that use the PQRS . Except , the BQRS should be u tilized at least once. 

(v ) ORS reliability ( i.e. , failure modes ) affecting fligh t 
performance. The FMEA of the QRS ( reference d (7 ) and d (S)) should show that any 
single system failure wil l not result in unsatisfactory flight characteristics. For 
any QRS failures resulting in asymmetric loading conditions , the helicopter should 
be shown to be safely flyable . Performance characteristics should not be adversely 
affected by any QRS failure mode. 

(v i ) Flight test weig ht and CG l ocations . All flight tests should be 
conducted at the extreme or critical combinations o f weight and longitudi nal and 
lateral CG conditions within the applied f or fligh t envelope. The r o torcraft should 
remain within approved weight and CG limits both with the external l o ad applied and 
after j ettison o f the load. 

(vii ) Flight Speed Envelopes . Emergency and 
demonstrations should be performed a t suffici ent airspeeds 
restrictions for satisfactory separation characteristics . 
airspeed limits for safe separation should be determined. 
a function of airspeed should be determ~ned. 

normal j ett~son 

t o establish any airspeed 
The maximum and minimum 
The sideslip envelope as 

(viii ) Altitude. Emergency and normal j ettison demonstrations should 
be performed a t altitudes consistent w~th the appr ovable operat~onal envelo pe and 
with the maneuvering requirements necessary to overcome any adverse effe cts of t he 
jettison . 

( i x ) Attitude. Emergency and normal jett~son demon strations should 
be performed from all attitudes appropriate to normal and emergency operational 
usa ge . Where the a ttitudes o f HEC and / or NHEC with respect to the helicopter may be 
varied, the most c r itical attitude should be demonstrated. This demonstration would 
normally be accomplished by bench testing. 

(x ) Winch / hoist / rescue hook systems and / or carao hook systems. 
These articles should be flight demonstrated per d(3) (x ). 

(20 ) Compliance Procedures f o r External Loads Pla cards and Markinas under 
§ 29 865Cel: Placards and markings should be installed next to the external load 
attaching means, in a clearly noticeable l ocation, that state the primary 
operational limitations - specifically including t he maximum authorized external 
load. No t all operational limitations need be stated on the placard {or equivalent 
markings) only those clearly necessary for immediate refe rence in operations. Other 
more detailed and/or operational limitations o f lesser immediate reference need 
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d (20l continued 

should be stated either directly in the RFM or in a supplement thereto (See also. 
d ( 2 ) (vi )). 

( 21 ) Compliance Procedures for Fatigue Substantiation under § 29.865(fl: 
The fat1gue evaluation of § 29.571 is required to be applied as follows: 

tiQTE : The term "hazard to the rotorcraft" is defined co include all hazards to 
either the rotorcraft, to the occupants thereof , or both. 

( i ) Fatigue evaluation of NREC applications. Any critical 
components of the suspended system and its attachments (such as the cargo hook or 
bolted or pinned truss attachments) , the failure of which could result in a hazard 
to the rotorcraft , would require an acceptable fatigue analysis in accordance with 
AC 20-95 , Section 9(h). 

( ii ) Fatigue evaluation of HEC applicat1ons . The ent1re PCDS and 1ts 
attachments should be reviewed on a component-by-component basis to determine which, 
if any, components are fatigue critical or damage incolerant. These components 
should be analyzed and/or tested (per AC 20-95) to ensure their fat1gue life limits 
are properly determined and placed in the limited life section of the maintenance 
manual. 

( 22 ) Compliance Procedures for Agricultural Installations (AI ' s ) : AI'S 
can be certified for either j ettisonable o r non-jettisonable NHEC or HEC operations 
as long as they meet relevant c ertification and operations requirements and follow 
appropriate compliance methods . However, most current AI designs are external 
fixtures (see definition) - not external loads. External fixtures are not 
certifiable as jettisonable external cargo because they do not have a true payload 
(see definition), true j ettison capability (see definition), or a complete QRS. 
Many AI designs can dump their solid or liquid chemical loads by use of a "purge 
port" release over a relatively long time period (i. e. , greater than 30 seconds). 
This is not considered true jettison capability (see definition) since the external 
load is not released by a QRS and since the release time span is typically greater 
than 30 seconds ( reference c (20 ) and d (7)) . Thus, these types of AI's should be 
certified as a non-jettisonable external load. However , other designs that have the 
entire AI (or significant portions thereof ) attached to the rotorcraft, that have 
short time frame jettison (or release ) capability provided by a QRS that meets the 
definitions herein and that have no post-jettison characceristics that would 
endanger continued safe fl ight and landing may be cer tified as a j ettisonable 
external load. For example , if all the relevant criteria are properly met, a 
j ettisonable fluid load can be certified as a NHEC external c argo. Paragraph 785 of 
this AC discusses other AI certification methodology. 

(23 ) Compliance Procedures for External Tank Configurations: External 
tank configurations that have true payload (see definit1onl and true Jett1son 
c apability (see definition) should be certified as jettisonable NHEC. External tank 
configurations that have a true payload capability but do not have true jettison 
capability should be certified as non-jettisonable NHEC. An external tank that has 
neither a true payload capability nor true jettison capability is an external 
fixture; it should not be certified under§ 29.865 (i.e., as an external load). If 
an external tank is to be jettisoned in flight, it should have a QRS that is 
approved for the maximum jettisonable external tank payload and is either inoperable 
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or is otherwise rendered reliable co m~n1m1ze 1nadvercenc J ett:1sons above the 
maximum jettisonable external tank payload. 

(24 ) Compliance Procedures for Logging operations: These operations are 
very susceptible to low-cycle fatigue because of the large loads and relatively high 
load cycles cha t are common to this industry. It is recommended t hat l o ad measuring 
devices (such as load cells ) be used to ensure that no unrecorded overloads o ccur 
and to ensure that cycles produc1ng high fatigue damage are properly accounted for . 

Cycle counters are recommended to ensure acceptable cumulative fatigue damage 
levels are identifiable and are not exc eeded. As either a supplementary method or 
alternate method, maintenance inscruct1ons should be considered to e nsure proper 
cycle counting and load recording during operations . 

(25 ) Compliance Procedures for Noise Certificat1on: FAR 36 is t he noise 
certification standard. Section 36 .l(a ) (4 ) specifically exempts he l icopters that 
are designed exclusively for agricultural work. carrying E:lrefight:J.ng ma t erials , o r 
external loads activity from the noise standards. FAR 21.93 {b ) (4 ) also contains 
specific information regarding external loads and what co nfigurations constitute / do 
not: consticuce an acoustical change. 

(26 ) Compliance Proceciures for Inspection and Maintenance Considerations. 
Maintenance manuals (and supplements chereto) developed by applicants f o r external 

load applications should be presented for approva l and should include all 
appropriate inspection and maintenance procedures. The applicant sho uld provide 
sufficient data and other information to establish the frequency , extent , and 
methods of inspection of crit i cal structure, systems and components thereof. This 
information must be included in the maintenance manual as required b y § 29.1529. 
For example, maintenance requirements for sensitive QRS squibs should be c arefully 
determined, documented, approved during certification , and included as specific 
mandatory scheduled maintenance requirements thac may requJ.re either "dai ly " or 
"pre-flight " checks (especially for HEC applicat i ons} . 
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Bas1c Def1nition and 
Intended Use 

Class A 

flxed External Cargo 
~onta1ner · Is defined by 
§ 1.1 as a load combinat1on 
1n which the external load 
cannot move freely, cannot 
be jettisoned, and does not 
extend below t he l anding 
gear. 'fhis c ategory 
usually features multiple 
attachments lloadpaths) to 
the a1rCramt . A typical 
example ts a hard mounted 
cargo basket attached to 
the rototcraft crosstubes 
which is used to carry 
external cargo fro1n point A 
to potnt B. A non·typical 
example IS a removable 
adve~t1s1ng s1gn that is 10 
a folded con figurati o n 
during take -o ff and 
landing, bu L is extendtd 
during Ll1ghl . Maximum 
rotorcraft gross weight 
with external load may not 
exceed the mdximum internal 
load gross we1ght approved 
under§ 29 25( al . 

TABLE 373 · 3: SUMMARY OF RELEVANT I NFORMATION FOR U.S. PART 133 ROTORCRAFT LOAD 
COMBINATIONS CERTIFIABLE UNDER S 29.865 

Typtcal Load Limits 

Certification limlL 
load is N., X Maximum 
Substantiable External 
Load . Nw is 2.5 per 
§ 29 865 (See 
Procedure. paragraph 
d(2) (ii)) for NliEC 
cargo. For HEC, 2.5 s 
N~w s 3 • 5 depending on 
gross we1ght (see 
Procedure paragraph 
d(2) (lii)). 

Qu1ck Release 
Requ1rements 

None . Cargo and ltS 
container are not 
jettisonable. 

) 1 

Certification Requirements and Considerations 

• For HEC and NHEC external cargo. (See Table 373-1) 
Flight Manual Restrictions · § 133. 47 requires a roto~craft 
load combination flight manual supplement . Any flight envelope 
restrictions and emergency procedures from § 29 86S should be a 
part of th1s supplement. 

• The rotorcraft does not need Category A and OEI hover 
capability to carry HEC . 

• Load limit placards are required by § 29 865(cl 
• Flight envelope restriction placards may also be requ1red for 

gross weight limitations, elimination of dangerous maneuvers, 
HEC requirements. etc. 

• Cargo tiedowns to prevent load sh1fting relative to a1rframe 
and for infl1ght load retention may be requ1red . 
Effect of external cargo carrier and its maximum cargo weight 
o n load paths, loads and fatigue of existing structure should 
be determined . 

• Type Inspection 1\uthorizatlon (TIA) test1ng may be nec-essary to 
determine whether or not the system performs as intended and 1f 
placards and fl1ght manual supplements are adequate 

• The applicant should test the aerodynamtc effect of several 
representat1ve load shapes and include applicable intotmation 
in Lhe flight manual supplement If such 1nformation 1s not 1n 
the RFM, then t he operator may be required to obtajn un 
operations approval under Part 133 . 
PCDS (l.e .. the entire attaclled liEC carry1ng devtce) should be 
reviewed for relevant occupant safety criter1a and plac~rd1ng 

• If all relevant cr1ter1a are met, non- )ettlsonabl e external 
tank loads 11 . e . , fluid or other loads can be certlfled as a 
Class A RLC (Reference d(22l and dt23 )] 
To be certified under§ 29.865 as a Class A RLC, the external 
load and its carrying devi ce should have true payload 
capab1l1ty (see defin1tion) (i.e . , lt should be an extelnal 
load, not an external ftxturel . 



Basic Definition and 
lnt.ended Use 

class ~ 

Single or Multiple Point 
suspension External LQad 
Airborne 
Is defined by § l . l as a 
load cornbJ.nat .lon i n whic h 
t he external l oad is 
Jettisonable and is lifted 
free o f land or water 
during the rotorcraft 
operat ion . The payload is 
typically suspended from a 
hook or a similar device. 
The hook may be at.tached 
to the ro torc raft 
struct.ure. or it may be 
attac hed t.o a movable 
ho ist cable wJ t h the hoist 
itselt attach ed to the 
t otoJ. craft. . 1\ typ1cal use 
J.s t o lift a ca1go l oad 
until it is c ompletely 
aJ.rborne and fly it f rom 
po1nt A to polnt B. The 
external hoist load may be 
stowed in the fuselage lin 
some cases) while be1ng 
transported The 
t·o t orcra.ft maximum gross 
weight with exLernal load 
attached may exceed t he 
maximum 1nte a: nal gross 
we1ght app>"oved ur1der § 

29 . 251al as long as all 
weigh t.. dbove the max tmum 
.1 nternal weight i s 
jet:t1sonable 

Typical Load Limits 

Cert.ificat.J.on limit 
load is Nzv X Maximum 
Substantiable External 
load. N~ is 2.5 per 
§ 29 . 965 !See 
Procedure , paragraph 
d(2) (ii) for NBEC) . 
Load may be limit..ed by 
winch/hoist 
allowables . Fo r HEC, 
2 . 5 s "'"' .s. 3 . 5 
depending on gross 
weight (see Procedure 
paragraph d l2) (Lil li. 

Quick Release 
Requirements 

Yes - !i 29.865(b) Ill 
requires that a 
primary quick release 
subsystem control 
device be installed 
on a primary control 
or 1n an equivalently 
accessible location. 

Also, a bac kup quick 
release system 
actuatio n device 
should be available 
and readily 
accessible . 

3J 

Certification Requirements and Considerations 

• 
• 

• 

• 
• 

• 

• 

For BEC or NKEC external cargo (See Table 373 - ll . 
Flight Manual Restrictions - § 133 . 47 requires a r otorcraft 
l oad combinat~on flight manual supplement . Any flight 
envelo pe restrictions and e mergency procedures from§ 29 . 965 
should be a part of this supplement . 
The rotorcraft does not need Category A and OEI hover 
capability to carry HEC . 
Load limit placards are required by§ 29.96 5(c) 

Flight envelope restrLction placards may also be requ1red fo~ 
HEC . 

Certifiable external cargo load capacity may be furthe r 
limi ted by SS 133 41 and 133 . 43 . 
Quick release subsyst.ems and dev~ces should be approved and be 
operable on a nonhazard basis by the pilot per§ 29 96~(b) 

Quick release backup subsyst.ems should be relJ.able but.. need 
no t be overly soph1sticated (cable cutters, axes. etc . used 
by crewmembers) . 

Ef fect of max1mum suspended load and its attac hment t o 
rot.orcraft s tructut·e on l oad paths, loads and fallgue o f 
existing st..ructute should be determined . 

TlA t..esting may be necessary t.o determine whether ot no t the 
system performs as l.ntended and i f placards and flighl mctnua l 
supplements are adequate . 

PCOS lie . , t.he e n t11:e atLached human ext.ernal cargo carry.1.ng 
device) should be rev1ewed for relevant occupant safety 
criter1a and p lacardJ.ng 

I f ull ~elevant c r1terLa are mel , )ettisonable loads (l e ., 
flu1d or other l oads ! can be certl fied as a Class B RLr 
(reference d l22) and dl23ll . 



Bas~c Def~nltlon and 
Intended Use 

Class C 

S1ngle o r Mult.tple Point 
Susoen~.ton External Lpad 
Partially Airb9rne Is 
de f.tned by S 1 . 1 as an RLC 
1n wht ch the external load 
lS )ettlSOnable and 
temains in contac t with 
land or wateL du r1ng the 
rototcraft operal1on. The 
payload 1s lyplcally 
patttally suspended by a 
net 0 1 cables from a cargo 
hook o r a sinulaL device . 
The catgo hook may be 
attac hed to the totorcraft 
structure or may be 
attached to a movable 
ho tsL cabl e and the hOtBt 
lLSell aLLach~d LO t he 
~ototcrait A typical use 
ts fo • st tlngtng wtre or 
laytng cable whete the 
payload 1s only pattially 
suspended {rom the ground 
tNoLe Many app11 cat~ons 
combin~ bolh Category B 
and C opeaaL .tons because 
o f the obvtous utlltLy 
anvo l ved I The t OLorctaft 
maximum gross welght with 
external load attached may 
~xceed the maximum 
tntetnal gross wetght 
apptoved undet S 29 2SC a l 
as loug as iill w~:tghl 
above the maxtmum lnterndl 
we1ght Js )etttsonable 

Typical Load Limits 

Certif1cat1on limlt 
load 1s N"' X Hax1mum 
Substantiable External 
load N1w is 2 . 5 per 
5 29 865 (See 
Procedure. paragraph 
dl2 ) (iii for NHEC). 
Load may be lim1ted by 
holst allowables . For 
HEC. 2.5 s Nzw s 3.5 
depending on gross 
weight (see Procedure 
paragraph dl2l (iii)) 

Qul.ck Release 
Requirements 

Yes 5 29 8651bl Ill 
requ.trea that a 
primary qu1ck release 
subsystem control 
dev1ce be 1nst all ed 
on a pr i mary control 
or in an equivalently 
~ccess1ble location 

Also. a backup quick 
release subsystem 
control device should 
be available and 
teadily accessible . 

Certificat1on Requ1rements and Cons1deraL1ons 

• 
• 

• 

• 

• 

• 

• 

For HEC or NHSC external cargo (See T~ble 173-1) 

Fl1ght Manual Restr1ct1ons - S 133 4 7 requ1res a rototcra ft 
load combinat1on fl ight manual supplement Any fl1ght 
envelope restr1ct1ons and emergency procedures from s 25 8b5 
should be a part of this supplement 

The rotorcraft does no t need Category A and oer hove r 

capabil1ty t o carry HEC . 

Load l imit placards are requ1r~d by S 29 865(c) 

Flight envelope restrict.ion placatdu may also be required (or 
HEC. 

Certifiable external ca~go l oad capac1ty may be fu rther 
limited by §§ 133 4 1 and 133 4 3 

Quick release subsystems <~nd devtces s hould be approved and be 
operable on a nonhazard basis by t he pil o t per § 29 8651bl 

OU.tck releaae backup subsyst.ems should be tellable , bu t neo:d 
not be overly soph1st1 cated (cable cuttets, axes. eLc . . us~d 
by a c tewmember) . 

Effect o f the max1mum suopended/ attaehed load and tts 
attac hment t o rotorcraft structure on load paths lodds an,J 
fatigue of extsting st:tucture should be determln~d 

TIA testing may be necessary lo .Jetetml.ne whether o t no t the 
system performs as tntended and 1f placards and fl1ght manual 
supplements are adequa te 

PCOS It e ., t he entue at:tachcd ltEC carry1ng dev1ce) should be 
t:evle,..ed for relevant occupant so lel y c nt.eria and ploca 1 d 1 ng 



Bas~c Deflnition and 
Intended Use 

Class 0 

Single or Multlple Point 
Suspension External 
Airborne Load . Is defined 
by§ 1 . 1 as an RLC in 
which one or more persons 
who arc passengers QIHER 
than c tewmembers and/or 
persons who are essential 
to the external load 
operat1.on are carried as 
an external load for 
compensation . Such 
passengers carried 
external to the rotorcraft 
in approved devl ces that 
meet the configuration 
definiLion of any other 
rotorcraft-load 
combination are defined as 
a Class 0 rotorcraft-load 
combinaLion. This RLC is 
for HEC ttansporL The 
payload whtch ryptcally 
consisLs of petsonnel and 
their PCDS can be 
configured in any safe 
manner . PeDS's may 
transport one or more 
persons . Typtcal PCOS's 
devices are vest and 
straps, baskets, li f e 
preservers with straps and 
attachment dev1ces. cages, 
or a suspended containet 
(See Procedures d(l3) and 
d(l4 ) . The max1mum gross 
we1ghL wtth external load 
attached should not exceed 
the OEI OGE Hover 
Performance capability Cor 
the operational ambient 
conditions (altltude and 
temperature) 

Typical Load Limits 

For HEC, N:w varies 
from 2.5 at max gross 
weight to 3.5 at 
m~nimum gross we~ghL 

(See Procedures 
dl2) (iii I) . Load lS 

usually limlted by 
hoist allowable, 
attachment allowable 
or by PCDS allowable. 

Quick Release 
Requicements 

A PQRS control DAD 
(requiring two 
distinct actions) 
should be i nstalled 
on a primary control 
or be in an 
equivalently 
accessible location 
such as near a 
designated primary 
crewmember•s station. 

Also, a BQRS DAD 
should be available 
and readily 
accessible . 

Certifica tion Requirements and Considerations 

• 

• 

• 

• 

• 

• 
• 

• 

Used only for HEC other than Class A, a. or C. Only an HEC 
load that consists of a person ~ t han a crewmember or a 
person who is essential and directly connected with the 
external load operation may be carr1ed as an approved Class o 
RLC . These persons are being carried (l.e . . transported! 
externally (See Table 373 ·l) . 

Th1s RLC combination~ be used for NHEC (See Table 373 -
11. 

RotorcrafL should meet the Transport Category A engine 
isolation requirements of Part 29 and should be certtfled (or 
an OEI/OG£ hover performance weight , altltude and temperature 
envelope that becomes the max1mum envelope that c an be used 
for Class 0 HEC operations . This 1s required for a Class o 
rat1ng by § 133.45 (e) (1). 

PCDS's should be approved separately or as part of the 
certification project. 
PCDS's should carry personnel intetnally oc secure t.hem sately 
in a hatness or equivalent device . 
Flight t~anual Restrictions · § 133 . 47 requires a rotoxcratt 
load combinat1on flight manual supplement Any fltght 
envelope restrlctions and emergency procedures from § 29 865 
should be a part of this supplemenl. 
Load lim1t placa~ds are required by §29 . 865\c). 
Flight envelope restriction placards may a lso be requ1red 
Certl f iable external load capacity is fur ther ltmtted by §§ 
133 . 41, 133 . 43 and l33 . 4 5(el (J), the load llmH of t..he PCDS 
and its attachment to the rotorcraft . 
QRS subsystem release dev1ces should be approved and be 
operable on a nonha~ard basis by the p1lot or a destgnated 
prtmary crewmember per§§ ll3 44 (cl C61 and 29 865(bl 
The PQRS should h.tve an emergency release !DAD! requJr.tng t wo 
distinct actions 
The BQRS subsystem should be accessible and reliable 

Rotorcraft. should be equtpped to allow d1..r:ect. 1ntet com among 
all crewmembers (per § 133 45(eJ (2)! 
Effect. ot maximum external l oad and 1ts aLtachmenL Lo 
cotorcraft structLLre on load paths, loads and fatigue (Re AC 
20-951 o( exist1ng st.ructure sho uld be determined 

TIA testlng may be necessaty to deLermine whether or not the 
system performs as i n tended and tf placards and flight manual 
supplements are adequate 
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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Parts 27 and 29

[Docket No. 29277; Notice No.98–6]

RIN 2120–AG59

Rotorcraft Load Combination Safety
Requirements

AGENCY: Federal Aviation
Administration (FAA), DOT.
ACTION: Notice of proposed rulemaking.

SUMMARY: This document proposes the
amendment of the airworthiness
standards for rotorcraft load
combination (RLC) certification. This
proposal would revise the safety
requirements for RLC’s to address
advances in technology and to provide
an increased level of safety in the
carriage of humans. These proposed
amendments would provide an
improvement in the safety standards for
RLC certification and lead to a
harmonized international standard.
DATES: Comments must be submitted on
or before October 13, 1998.
ADDRESSES: Comments on this proposed
rule may be delivered or mailed in
triplicate to: Federal Aviation
Administration (FAA), Office of the
Chief Counsel, Attn: Rules Docket
(AGC–200), Docket No. 29277, Room
915G, 800 Independence Avenue, SW.,
Washington, DC 20591. Comments
delivered must be marked Docket No.
29277. Comments may also be sent
electronically to the following internet
address: 9-nprm-cmts@.faa.dot.gov.
Comments may be examined in Room
915G on weekdays between 8:30 a.m.
and 5:00 p.m., except Federal holidays.
FOR FURTHER INFORMATION CONTACT: Mr.
Mike Mathias, Rotorcraft Directorate,
Aircraft Certification Service,
Regulations Group, FAA, Fort Worth,
Texas 76193–0111, telephone (817)
222–5123.
SUPPLEMENTARY INFORMATION:

Comments Invited

Interested persons are invited to
submit written data, views, or
arguments on this proposed rule.
Comments relating to the
environmental, energy, federalism, or
economic impact that might result from
adopting the proposals in this notice are
also invited. Substantive comments
should be accompanied by cost
estimates. Comments should identify
the regulatory docket number and
should be submitted in triplicate to the
Rules Docket address specified above.

All comments received on or before
the closing date for comments specified
will be considered by the Administrator
before taking action on this proposed
rulemaking. Late-filed comments will be
considered to the extent practicable.
The proposals contained in this notice
may be changed in light of the
comments received.

All comments received, as well as a
report summarizing each substantive
public contact with FAA personnel on
this rulemaking, will be filed in the
docket. The docket is available for
public inspection before and after the
comment closing date.

Commenters wishing the FAA to
acknowledge receipt of their comments
submitted in response to this notice
must include a preaddressed, stamped
postcard on which the following
statement is made: ‘‘Comments to
Docket No. 29277.’’ The postcard will be
date stamped and returned to the
commenter.

Availability of NPRM’s
An electronic copy of this document

may be downloaded using a modem and
suitable communications software from
the FAA regulations section of the
Fedworld electronic bulletin board
service (telephone: 703–321–3339), the
Federal Register’s electronic bulletin
board service (telephone: 202–512–
1661), or the FAA’s Aviation
Rulemaking Advisory Committee
Bulletin Board service (telephone: 800–
322–2722 or (202) 267–5948).

Internet users may reach the FAA’s
web page at http://www.faa.gov/avr/
arm/nprm/nprm.htm or the Federal
Register’s web page at http://
www.access.gpo.gov/su—docs/aces/
aces140.html for access to recently
published rulemaking documents.

Any person may obtain a copy of this
NPRM by submitting a request to the
FAA, Office of Rulemaking, ARM–1,
800 Independence Avenue, SW.,
Washington DC 20591, or by calling
(202) 267–9680. Communications must
identify the notice number of this
NPRM.

Persons interested in being placed on
a mailing list for future NPRM’s should
request a copy of Advisory Circular No.
11–2A, Notice of Proposed Rulemaking
Distribution System, which describes
the application procedures.

History
For many years the design standards

for external load attaching means for
normal and transport category rotorcraft
were contained in Subpart D,
Airworthiness Requirements of 14 CFR
part 133 (part 133), Rotorcraft External
Load Operations. However, these design

standards more appropriately belonged
under parts 27 and 29. Amendments
27–11 (41 FR 55469, December 20,
1976) and 29–12 (41 FR 55454,
December 20, 1976) added new
§§ 27.865 and 29.865 and moved some
of these design standards from the
operational rules of part 133 to the
certification rules of parts 27 and 29.

Rotorcraft-load combination classes
(RLC) are defined in 14 CFR 1.1. Part
133 prohibits the carrying of humans,
except for crewmembers, external to the
aircraft under all existing RLC’s (A, B,
or C). However, on April 5, 1978,
Exemption No. 2534 was granted to
permit carrying harbor pilots external to
the rotorcraft using a hoist and sling.

Because of the proven public utility of
the operations conducted with
Exemption No. 2534, in January 1987,
after notice and a public meeting,
Amendment 133–9 (51 FR 40707,
November 7, 1986) was adopted.
Amendment 133–9 established
provisions for a new Class D RLC for
transporting external loads other than
Classes A, B, or C. Class D may apply
to either human or nonhuman external
cargo operations; however, under
Amendment 133–9, § 133.45(e) specifies
that only certain Transport Category A
rotorcraft can be used for RLC Class D
external load operations. Also,
Amendment 133–9 added § 133.35 to
establish specific limitations and the
necessary safety requirements for
routine external load transportation
under Class D.

Aviation Rulemaking Advisory
Committee (ARAC) involvement

In 1991 the FAA requested that ARAC
study the need to revise the regulations
on RLC in light of advancements in
technology and operational procedures
and to develop regulatory
recommendations. The ARAC was
established on February 5, 1991 (56 FR
2190, January 22, 1991), to assist the
FAA in the rulemaking process by
providing advice from the private sector
on major regulatory issues affecting
aviation safety. The ARAC includes
representatives of manufacturers, air
carriers, general aviation, industry
associations, labor groups, universities,
and the general public. The ARAC’s
formation has given the FAA additional
opportunities to solicit information
directly from significantly affected
parties who meet and exchange ideas
about proposed and existing rules that
should be either created, revised, or
eliminated.

On November 27, 1992, following an
announcement in the Federal Register
(56 FR 63546, December 4, 1991), the
ARAC charged The External Load
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Working Group with making a
recommendation to the ARAC
concerning whether new or revised
airworthiness standards are appropriate
for Class D rotorcraft external loads, as
follows: ‘‘Should parts 27 or 29 be
amended to incorporate Class D external
load attaching means, to complement
Amendment 133–9, which authorizes
the transport of passengers external to
the rotorcraft, with certain conditions
and limitations?’’

The working group, chaired by a
representative from McDonnell Douglas
Helicopter Systems, included technical
specialists knowledgeable in both
military and civil external load
operations, in external load and
emergency rescue equipment design and
manufacturing, and in both FAA and
industry external load design and
operational requirements. This broad
participation is consistent with FAA
policy to have all known interested
parties involved as early as practicable
in the rulemaking process.

The working group reviewed
unpublished data regarding external
loads safety issues developed by the
FAA as the starting point for their
discussions. After reviewing the
unpublished data, the working group
determined that it was necessary to do
further research and to include
consideration of more diverse design
configurations and operating
procedures.

The working group reviewed current
methods that the military and other
nations’ airworthiness authorities use to
certificate aircraft conducting external
load operations. The group also
evaluated current operational practices
with aircraft certificated in all categories
and public aircraft operations involving
human and nonhuman external loads.
The working group researched available
military and domestic safety standards
and guidance, the accident and incident
history of external load operations
conducted under current certification
standards, and the specific safety
requirements necessary for human and
nonhuman external load operations in
each RLC class.

Technical Research

The following material was
researched by the ARAC working group
and contributed significantly to
formulating these proposals. Copies may
be found in Rules Docket No. 29277.

1. United States Army Material
Command (USA, AMC) Pamphlet No.
706–203, ‘‘Engineering Design
Handbook Helicopter Engineering, Part
Three, Qualification Assurance,’’
Headquarters United States Army

Material Command, Washington, D.C.
20315.

2. USAAVSCOM TR 89–D–22A,
‘‘Aircraft Crash Survival Design Guide;
Volume IV—Aircraft Seats, Restraints,
Litters, and Cockpit/Cabin
Delethalization.’’

3. MIL–STD–882B, ‘‘Military
Standard-System Safety Program
Requirements,’’ March 30, 1984.

4. MIL–STD–1472D, ‘‘Military
Standard-Human Engineering Design
Criteria for Military Systems,
Equipment, and Facilities,’’ March 14,
1989.

5. British Civil Airworthiness
Requirements 29, Issue 1, December 17,
1986.

6. Advisory Circular 133–1A,
‘‘Rotorcraft External-Load Operations in
Accordance with part 133,’’ October 16,
1979.

7. ‘‘Rotorcraft Use in Disaster Relief
and Mass Casualty Incidents-Case
Studies,’’ DOT/FAA/RD–90/10, June
1990.

8. ‘‘Guidelines for Integrating
Helicopter Assets into Emergency
Planning,’’ DOT/FAA/RD–90/11, July
1991.

9. FAA Order 8700.1, ‘‘General
Aviation Operations Inspector’s
Handbook’’ Chapter 96, Change 8,
March 1, 1992.

The research centered on the
following:

(1) Current methods used by the
military to qualify external loads;

(2) Current methods used by the
world’s airworthiness authorities for
certification of external loads;

(3) Current practice in restricted
category and public use operations
regarding human and nonhuman
external load operations;

(4) Load retention and release devices
that exist and are certifiable;

(5) Current military and domestic
safety standards and guidance;

(6) Accident and incident history of
external load operations that relate to
the current certification standards; and

(7) Specific certification safety
requirements that are necessary for
human versus nonhuman external load
operations.

Statement of the Issues

Although rotorcraft external load
operations are routinely conducted in a
safe manner under the existing safety
standards, several preventable accidents
and incidents have occurred during the
preceding decade. For example, several
preventable inadvertent releases of
humans being carried external to the
rotorcraft have occurred due to the lack
of specific safety standards for quick-
release systems (QRS). Additionally, the

equipment employed in external load
operations has changed significantly
since the existing safety standards were
promulgated. Examples of these
equipment changes are more diverse,
maneuverable, and powerful rotorcraft
designs, new QRS designs, new
personnel carrying device systems
(PCDS) designs, and new methods of
rigging external loads to the rotorcraft.

Because of the need for both
modernization and a higher level of
safety, this proposal would address
safety requirements for human external
cargo (HEC) and nonhuman external
cargo (NHEC); update load-to-vertical-
angle certification requirements; add
reliability and durability requirements
for external load retention and release
systems and devices; and add
electromagnetic interference and
lightning protection requirements
because these items are not specifically
addressed in the existing regulations.

In addition, this proposal would
amend part 29 by adding new
certification requirements that are
compatible with the operating
requirements of current part 133 for RLC
Class D external loads. This proposal
would provide a clearly specified
certification safety standard for RLC
Class D external loads in part 29. The
change to part 29 would respond to
increasing public demand for specific
RLC Class D provisions that meet
operational needs through standardized
certification criteria.

Studies and analyses of service
difficulty reports and the introduction
of modern external load equipment and
operational practices have shown a need
for updating the regulations to (1)
significantly decrease the potential for
future accidents and incidents; (2)
ensure that external cargo load carrying
devices, their release mechanisms, their
load carrying systems, and their flight
performance, reflect modern operational
needs; and (3) provide updated
standards that can be harmonized with
the Joint Airworthiness Regulations
(JAR).

Current Requirements

Currently, §§ 27.865 and 29.865
contain identical provisions and apply
only to RLC Class A, B, and C loads at
the gross weights and associated load
factors common for relatively heavy
NHEC loads. Primary and secondary
quick-release devices are required;
however, specific safety features and
test and reliability requirements for the
entire QRS are not specified. In-flight
handling qualities and release (i.e.,
jettisonability) characteristics of NHEC
and HEC are not currently addressed.
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Part 29 Transport Category A
rotorcraft are eligible under part 133 for
Class D RLC operations. However, part
29 design standards do not exist for
certification of Class D RLC’s.

FAA Evaluation of ARAC
Recommendation

After reviewing the External Load
Working Group’s work product and the
ARAC recommendations, the FAA has
determined that parts 27 and 29 should
be revised to establish an increased
margin of safety in rotorcraft external
load operations. These revisions are
necessary to implement modern safety
standards that accommodate current
and anticipated operational RLC
applications and procedures and
provide separate levels of safety for
NHEC and HEC RLC’s. These new safety
standards are more fully described in
the General Discussion of Proposals
section. These changes to parts 27 and
29 include the addition of: (1) increased
load factors for HEC; (2) increased QRS
safety standards for both NHEC and
HEC; (3) new PCDS standards for HEC;
(4) new flight-handling characteristic
standards for both NHEC and HEC; (5)
increased fatigue substantiation
standards for both NHEC and HEC; and
(6) to part 29 only, the RLC Class D
standard. These improvements to the
safety standards should prevent many
accidents and incidents. The proposal
would provide identical, improved
external load standards for rotorcraft
certificated under parts 27 and 29 and
would provide RLC Class D certification
standards under part 29.

General Discussion of Proposals

These proposals would provide
essentially identical external load
standards in parts 27 and 29. In
addition, both the part 27 and 29
proposals would provide certification
standards for all RLC’s that are
compatible with the operational
requirements in part 133.

Proposed Amendments to §§ 27.25(c)
and 29.25(c)

The proposed amendments to
§§ 27.25 and 29.25 would limit the
availability of increased gross weights to
those RLC’s that involve the carriage of
nonhuman loads. For applications for
certification with human loads, the
applicant would be limited by
subparagraph (c)(1) to the maximum
weight established in § 27.25(a). The
changes would be a new limitation to
reflect the distinction being made
between those operations involving the
carrying of humans externally for which
a higher level of safety is needed.

Proposed Amendments to §§ 27.865 and
29.865

Because the proposed amendments
would address more than just the
attachment means for external loads, the
undesignated center headings and the
section titles of proposed §§ 27.865 and
29.865 would be changed from
‘‘External Load Attaching Means’’ to
‘‘External Loads.’’

Proposed Amendments to §§ 27.865(a)
and 29.865(a)

The addition of new human external
cargo certification requirements (HEC)
and additional requirements for
nonhuman external cargo (NHEC)
certification results in modification of
§§ 27.865(a) and 29.865(a). The most
significant modification is a change in
the current load factor specification to
distinguish between and provide the
required additional level of safety for
HEC.

Current §§ 27.865(a) and 29.865(a)
require the use of a 2.5g vertical limit
load factor or a lesser value (derived
from current §§ 27.337 through 27.341
or 29.337 through 29.341) at the
maximum external load value for which
certification is requested. This 2.5g limit
load factor would be retained for NHEC
applications in the proposals.

However, for HEC applications that
are typically lower gross weight
configurations, proposed §§ 27.865(a)
and 29.865(a) contain a higher vertical
limit load factor to be applied to the
external load attachment and the entire
attached PCDS. The higher vertical limit
load factor is specified by these
proposals as either the analytically
derived maximum vertical limit load
factor for the proposed operating
envelope or a vertical limit load factor
of 3.5 (derived from §§ 27.337 and
29.337). However, in no case would
these proposals allow the maximum
vertical limit load factor for HEC to be
less than 2.5. Linear interpolation
between minimum and maximum
vertical design load factors and standard
operating gross weight is one simple,
acceptable means to determine design
limit load factors.

Proposed §§ 27.865(a) and 29.865(a)
would also require the limit static load
for any RLC, either HEC or NHEC, to be
determined and applied in both the
vertical direction, and for jettisonable
external loads in any direction, making
the maximum angle that can be
achieved in service (but not less than
30°) with the vertical axis of the
rotorcraft. The term ‘‘maximum angle
that can be achieved in service’’ means
the largest angle expected to occur
during normal operation. This term is

added to the vertical angle requirement
to ensure that sidepull (or other)
configurations used for jettisonable RLC
applications, such as wire stringing, that
typically involve angles greater than the
current 30°, would be addressed at the
time of certification. The current 30°
angle requirement was established
based on the rule-of-thumb design limit
for winch or hoist applications typical
when the rule was promulgated and
applications using larger angles were
unforeseen. The proposed rule would
not change the 30° angle limitation for
winch or hoist applications. The
existing rule does not specifically
address RLC applications such as
sidepull configurations. These proposed
section changes would more closely
match the needed safety standards to
the type of RLC operations in the
industry.

Proposed Amendments to §§ 27.865(b)
and 29.865(b)

The terms ‘‘quick-release system,’’
‘‘primary quick release subsystem,’’ and
‘‘backup quick release subsystem’’ are
substituted throughout proposed
§§ 27.865(b) and 29.865(b) for the
current terminology of quick-release
device, primary quick-release device,
and mechanical backup quick-release
device to require certification of the
entire QRS, not just the quick-release
devices. The proposals would also
require that the primary and backup
QRS be isolated from one another to
ensure fail safety.

Also to facilitate harmonization with
the Joint Aviation Authorities (JAA), the
FAA proposes to delete the current
references to RLC Classes B and C from
§§ 27.865(b) and 29.865(b). These
references are not necessary to the
proposed new §§ 27.865(b) and
29.865(b) because the design
distinctions necessary to provide the
required level of safety would be made
during certification without a need to
refer to the operations based RLC
classes. These distinctions are made by
specifying whether or not an external
load is jettisonable or non-jettisonable
and whether or not an external load is
human or non-human.

Proposed Amendments to
§§ 27.865(b)(1) and 29.865(b)(1)

Proposed §§ 27.865(b)(1) and
29.865(b)(1) would allow the primary
quick release control to be mounted
either on a primary control or in any
equivalently accessible location. This
proposed change is intended to
liberalize design options and allow a
more realistic workload distribution
among larger dedicated crews while
maintaining the same level-of-safety.
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The proposals would allow the control
to be operated by a crewmember
without necessarily being reachable by
the pilot. The rotorcraft’s approved
operating procedures must address the
responsibilities and procedures for the
control of the QRS.

Proposed Amendments to
§§ 27.865(b)(2) and 29.865(b)(2)

Proposed §§ 27.865(b)(2) and
29.865(b)(2) would change the current
requirement that the backup control for
the quick-release device be only a
manual mechanical control. These
proposals would require that a backup
quick release subsystem of an approved
design be readily available to the pilot
or other crewmember.

Proposed Amendments to
§§ 27.865(b)(3)(i) and 29.865(b)(3)(i)

Because of adverse service history and
the need to specifically distinguish the
levels of safety for HEC and NHEC,
proposed §§ 27.865(b)(3)(i) and
29.865(b)(3)(i) would require that both
the primary and backup quick release
subsystems be reliable, durable, and
functional. Reliability would be
demonstrated by use of design features
and by use of failure modes and effects
analysis. Both reliability and durability
would be demonstrated by use of
repetitive functional tests. These
proposed reliability and durability
criteria would apply only to newly
modified or type certificated helicopters
equipped with external load attachment
provisions or devices or both.

Proposed Amendments to
§§ 27.865(b)(3)(ii) and 29.865(b)(3)(ii)

Proposed §§ 27.865(b)(3)(ii) and
29.865(b)(3)(ii) would require protection
of the quick-release subsystems against
potential internal and external sources
of electromagnetic interference (EMI)
and lightning. The new requirements
are necessary to prevent inadvertent
jettison of NHEC and HEC from sources
such as stray electromagnetic signals,
static electricity, and lightning strikes.
Proposed field intensity levels are 200
volts per meter for applicable portions
of QRS used for HEC and 20 volts per
meter for applicable portions of QRS
used for NHEC. The purpose of the
requirements is for those applicable
portions of the QRS to withstand these
field intensity levels without
inadvertent load release.

Proposed Amendments to
§§ 27.865(b)(3)(iii) and 29.865(b)(3)(iii)

Proposed §§ 27.865(b)(3)(iii) and
29.865(b)(3)(iii) would require that the
quick-release subsystems be protected
against failures that could occur as a

result of an electrical or mechanical
malfunction of other rotorcraft
components.

Proposed Amendments to §§ 27.865(c)
and 29.865(c).

This proposal would redesignate
existing §§ 27.865(c) and 29.865(c) as
§§ 27.865(e) and 29.865(e), respectively.
New §§ 27.865(c) and 29.865(c) are
proposed to separately address the
safety requirements for HEC carriage.
The new requirements would ensure
that the HEC certification requirements
are clearly and properly identified.

Proposed Amendments §§ 27.865(c)(1)
and 29.865(c)(1)

Proposed §§ 27.865(c)(1) and
29.865(c)(1) would require that the HEC
load release primary and backup
controls meet the requirements of
§§ 27.865(b) and 29.865(b), respectively,
and that both controls be designed to
require dual actuation (i.e., require two
distinct actions) for load release. This is
necessary to mitigate inadvertent HEC
release.

Proposed Amendments to
§§ 27.865(c)(2) and 29.865(c)(2)

Proposed §§ 27.865(c)(2) and
29.865(c)(2) would require that the
applicant demonstrate that the PCDS is
reliable in accordance with the HEC
provisions of §§ 27.865(b)(3)(i) and
29.865(b)(3)(i), respectively; has the
structural capability required under
§§ 27.865(a) and 29.865(a), respectively;
and has the essential personnel safety
provisions (based on the design
configuration of the PCDS) to minimize
hazards to occupants carried external to
the rotorcraft.

Proposed Amendments to
§§ 27.865(c)(3) and 29.865(c)(3)

Proposed §§ 27.865(c)(3) and
29.865(c)(3) would require that all
necessary placards and markings be
provided and be properly located to
facilitate their proper use and, for the
PCDS, to clearly specify the ingress and
egress instructions.

Proposed Amendments to
§§ 27.865(c)(4) and 29.865(c)(4)

Proposed §§ 27.865(c)(4) and
29.865(c)(4) would require that an
intercom system or other approved
equipment be installed to ensure proper
communication among crewmembers
and occupants during an emergency.
For simple rescue systems that do not
have intercom systems mandated by
operating regulations, voice signals or
hand signals to PCDS occupants may be
acceptable. In more complex systems, it
is intended that more sophisticated

communication systems, such as
intercoms, be provided.

Proposed Amendments to
§§ 27.865(c)(5) and 29.865(c)(5)

Proposed §§ 27.865(c)(5) and
29.865(c)(5) would require that all flight
limitations and procedures for HEC
operations be identified and
incorporated in the flight manual.

Proposed Amendment to § 29.865(c)(6)

To be compatible with part 133.45(e),
proposed § 29.865(c)(6) would require,
for HEC operations that require the use
of Category A rotorcraft only (Class D
RLC), that one-engine-inoperative hover
performance capability information
based on a dynamic engine failure
(simulated engine failure in an actual
test rotorcraft) be provided in the flight
manual for the operating weights,
altitudes, and temperatures for which
external load approval is requested.

Proposed Amendments §§ 27.865(d) and
29.865(d).

Proposed new §§ 27.865(d) and
29.865(d) would require that critically
configured jettisonable external loads
(class and type) must be shown to be
both transportable and releasable
without hazard to the rotorcraft during
normal flight conditions. In addition,
these external loads must be shown to
be releasable without hazard to the
rotorcraft during emergency flight
conditions. Compliance with the
proposed requirements can be
accomplished by using a combination of
analysis, ground tests, and flight tests.
This is necessary to ensure that the
extremities of the operating range are
thoroughly explored without
unnecessary risk and cost. The new
provisions would mitigate HEC
transport problems such as
entanglements with the rotorcraft in
flight and will provide a mandatory
flight test validation of the QRS. Current
§§ 27.865(d) and 29.865(d) would be
revised and redesignated as §§ 27.865(f)
and 29.865(f), respectively.

Proposed Amendments to §§ 27.865(e)
and 29.865(e)

Current §§ 27.865(c) and 29.865(c)
would be revised and redesignated as
§§ 27.865(e) and 29.865(e), respectively.
The proposals would amend these
sections by adding a requirement to
install a placard next to the external
load attaching means that specifies any
operational limitations in addition to
the maximum authorized external load
weight that can be attached.
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Proposed Amendments to §§ 27.865(f)
and 29.865(f)

Sections 27.865(d) and 29.865(d)
would be revised and redesignated as
§§ 27.865(f) and 29.865(f), respectively.
These paragraphs would require that for
NHEC, all critical structural elements
such as those in the external load
attachment and carrying system whose
failure would result in a hazard to the
rotorcraft (not just the cargo hook) have
a fatigue analysis in accordance with
§§ 27.571 and 29.571, as applicable. The
proposals would also require that for
HEC, the entire QRS and PCDS and their
attachments to the rotorcraft have a
fatigue analysis in accordance with
§§ 27.571 or 29.571, as applicable.

Paperwork Reduction Act
In accordance with the Paperwork

Reduction Act of 1995 (44 U.S.C.
§ 3507(d)), there are no requirements for
information collection associated with
this final rule.

International Compatibility
The FAA has reviewed corresponding

International Civil Aviation
Organization international standards
and recommended practices and Joint
Aviation Authorities regulations, where
they exist, and has identified no
differences in these proposed
amendments and the foreign
regulations.

Regulatory Evaluation Summary
Changes to federal regulations must

undergo several economic analyses.
First, Executive Order 12866 directs that
each Federal agency shall propose or
adopt a regulation only upon a reasoned
determination that the benefits of the
intended regulation justify its costs.
Second, the Regulatory Flexibility Act
of 1980 requires agencies to analyze the
economic impact of regulatory changes
on small entities. Third, the Office of
Management and Budget directs
agencies to assess the effects of
regulatory changes on international
trade. Fourth, the Unfunded Mandates
Reform Act of 1995 (Pub. L. 104–4)
requires agencies to prepare a written
assessment of the costs, benefits and
other effects of proposed or final rules
that include a Federal mandate likely to
result in the expenditure by State, local
or tribal governments, in the aggregate,
or by the private sector, of $100 million
or more annually (adjusted for
inflation). In conducting these analyses,
which are summarized as follows (and
available in the docket), the FAA has
determined that this NPRM is not a
‘‘significant regulatory action’’ under
section 3(f) of Executive Order 12866
and therefore was not reviewed by the

Office of Management and Budget. This
NPRM is not considered significant
under Department of Transportation’s
Policies and Procedures (44 FR 11034,
February 26, 1979). In addition, for the
reasons stated under the ‘‘Trade Impact
Statement’’ and the ‘‘Regulatory
Flexibility Determination,’’ the FAA
certifies that this NPRM will not have a
significant economic impact on a
substantial number of small entities and
would not result in the expenditure by
State, local or tribal governments, in the
aggregate, or by the private sector, of
$100 million or more annually.

The FAA invites the public to provide
comments (and related data) on the
assumptions made in this evaluation.
All comments received will be
considered in the final regulatory
evaluation.

Costs and Benefits

Costs

The costs of the proposed rule, which
would be borne by manufacturers and
operators, are evaluated for the time
period extending from its
implementation date through the
operating lives of 75 rotorcraft assumed
to be produced under four new type
certificates (involving 15-year
production runs of 5 rotorcraft per year
total under all four new type
certificates) and placed into part 133
service. Over the course of this
evaluation period, incremental costs
would total approximately $388,500
(1996 dollars), or $203,000 discounted
to present value (using an interest rate
of seven percent and letting ‘‘present’’
be the date of initial type certification
application). Of the $388,500 total cost,
$156,000 is attributable to incremental
design, analysis, test, and other
certification costs, $30,000 to
incremental production costs (75
rotorcraft at $400 each), and $202,500 to
incremental weight penalty fuel costs
($180 per year per rotorcraft over 15-
year operating lives of 75 rotorcraft). On
a per-rotorcraft basis, costs would
average approximately $5,200, or $2,700
discounted. These incremental costs
would be offset to some extent by
potential cost savings associated with
the harmonization of these proposals
with the JAA and eventual creation of
identical JAA airworthiness standards,
streamlining of certification approvals
for part 133 operators, and some relaxed
requirements for parts 27 and 29
manufacturers (see Benefits section,
below).

Benefits

To estimate the safety benefits of the
proposed rule, the FAA reviewed

records of accidents involving part 133
operators that occurred between mid-
1983 and mid-1994 that could have
been prevented or the losses reduced if
the proposed changes were in effect.
During the 11-year period, there were 17
such accidents involving fatal and/or
non-fatal injuries, or damage to
equipment, or both. Eight of the
accidents resulted in harm to persons
(either inside or outside of the
rotorcraft), totaling eight fatalities and
two serious injuries. Fifteen of the 17
accidents involved either substantial
damage (seven) or destruction of the
rotorcraft (eight).

To provide a basis for comparing the
safety benefits and costs of rulemaking
actions, the FAA currently uses a
minimum statistical value of $2.7
million for a fatality avoided and
$518,000 for a serious injury avoided.
Applying these standards to the casualty
losses summarized above and making
allowances for the costs of rotorcraft
damage, the total cost of the 17
accidents was approximately $27.2
million.

The FAA estimates that the proposed
rule could prevent at least 50 percent of
the type of accidents summarized above.
Applying it retrospectively would yield
dollar benefits of approximately $13.6
million (one-half of $27.2 million). Over
the 11-year accident evaluation period,
the part 133 fleet averaged
approximately 300 active rotorcraft.
Therefore, the benefits would average
approximately $4,100 per year per
rotorcraft ($13.6 million/11 years/300
operating part 133 rotorcraft per year).
Applying this per-rotorcraft safety
benefit to the cumulative number of
complying rotorcraft results in total
safety benefits of $4.6 million (or $1.3
million discounted to present value). On
a per-rotorcraft basis, these benefits
would average approximately $61,500,
or $17,300 discounted.

In addition to improving safety, the
proposed rule would provide some cost-
relief in certain respects. New
production rotorcraft would be
delivered with standardized procedures
for external load operations, and could
result in a small savings to part 133
operators. Further, changes to current
regulations that relate to the primary
and backup quick-release devices would
reduce production costs for parts 27 and
29 rotorcraft manufacturers. The
changes would also increase
harmonization and commonality
between U.S. and European
airworthiness standards. Harmonization
would eliminate unnecessary
differences in airworthiness
requirements, thus reducing
manufacturers’ certification costs.
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Comparison of Costs and Benefits

The proposed rule would generate
benefits in the form of increased safety
and cost relief (see preceding
paragraph—the potential cost relief has
not been included in the cost/benefit
calculation). On a per-rotorcraft basis,
the life-cycle safety benefits would
average approximately $17,300
(discounted) and the costs would
average approximately $2,700
(discounted), yielding a benefit-to-cost
ratio of 6.4 to 1. On this basis alone, the
proposed rule is cost-beneficial;
additional quantified efficiency and
harmonization benefits would increase
this ratio.

Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1980
(RFA) establishes ‘‘as a principle of
regulatory issuance that agencies shall
endeavor, consistent with the objective
of the rule and of applicable statutes, to
fit regulatory and informational
requirements to the scale of the
business, organizations, and
governmental jurisdictions subject to
regulation.’’ To achieve that principle,
the Act requires agencies to solicit and
consider flexible regulatory proposals
and to explain the rationale for their
actions. The Act covers a wide-range of
small entities, including small
businesses, not-for-profit organizations
and small governmental jurisdictions.

Agencies must perform a review to
determine whether a proposed or final
rule will have a significant economic
impact on a substantial number of small
entities. If the determination is that it
will, the agency must prepare a
regulatory flexibility analysis as
described in the Act.

However, if an agency determines that
a proposed or final rule is not expected
to have a significant economic impact
on a substantial number of small
entities, section 605(b) of the 1980 act
provides that the head of the agency
may so certify and an RFA is not
required. The certification must include
a statement providing the factual basis
for this determination, and the
reasoning should be clear.

The entities that would be affected by
the proposed rule consist of rotorcraft
manufacturers (included in Standard
Industrial Classification (SIC 3721,
Aircraft and Aircraft Parts
Manufacturers) and external load
operators (SIC 4512, 4513, 4522).
Manufacturers would incur additional
development, certification, and
production costs. In addition to
indirectly incurring all or part of these
costs in the form of higher rotorcraft
acquisition costs, operators would incur

increased fuel costs resulting from
weight penalties. Although the
certification costs (non-recurring) would
be either fully absorbed by the
manufacturer(s), passed on in-total to
operator(s) (purchasers), or more likely,
absorbed in some proportion by both,
the FAA in this analysis adopts a
conservative approach and allocates
total certification costs to each category
in assessing significant economic
impact. Incremental per-unit production
costs, however, are assumed to be fully
passed on to purchasers (operators).

For manufacturers, a small entity is
one with 1,500 or fewer employees.
Only five rotorcraft manufacturers have
1,500 or fewer employees and therefore
qualify as small entities. However, three
of these are not currently producing
new type-certificated rotorcraft, and a
fourth does not produce rotorcraft used
for external loads. The fifth small
manufacturer produces specialized
smaller rotorcraft, a minority of which
are configured for external load
operations; this producer does not
compete with the larger manufacturers.
Annualized certification costs imposed
by the proposed rule are estimated to be
$3,800 per manufacturer for each
certification and is not considered
significant within the meaning of the
RFA.

There are numerous external load
operators. The FAA has not determined
how many of these are small operators
and if a substantial number would
potentially be impacted by the proposal.
However, most external load operations
involve specialized activities such as
logging, offshore oil drilling, or
emergency rescue operations, the
demand for which is highly price-
inelastic; the operators can readily pass
on the incremental costs to their
customers. Notwithstanding, the
maximum annualized cost per rotorcraft
would most likely not be greater than
$314 (includes manufacturers’
certification and production costs
passed on to the purchaser and
increased fuel costs, but excludes
potential offsetting cost-savings). This
amount probably equates to less than
the cost of two hours’ operating time
(representing a de minimus portion of
annual revenues) and is not considered
significant within the meaning of the
RFA. In addition, no small manufacturer
or small operator would bear a
disproportionate cost burden nor have a
greater likelihood of failing in business
compared to larger entities.

Based on the findings delineated
above and consistent with the objectives
and requirements of the RFA as
amended, the FAA certifies that this
proposed rule would not have a

significant economic impact on a
substantial number of small entities.
The FAA invites comments on this
finding (and the underlying
assumptions) during the public
comment period following publication
of the subject NPRM.

International Trade Impact Assessment
Consistent with the Administration’s

belief in the general superiority,
desirability, and efficacy of free trade, it
is the policy of the Administrator to
remove or diminish, to the extent
feasible, barriers to international trade,
including both barriers affecting the
export of American goods and services
to foreign countries and those affecting
the import of foreign goods and services
into the United States.

In accordance with that policy, the
FAA is committed to develop as much
as possible its aviation standards and
practices in harmony with its trading
partners. Significant cost savings can
result from this, both to United States’
companies doing business in foreign
markets, and foreign companies doing
business in the United States.

This proposed rule is a direct action
to respond to this policy by increasing
the harmonization of the U.S. Federal
Aviation Regulations with the European
Joint Aviation Requirements. The result
would be a positive step toward
removing impediments to international
trade.

Federalism Implications
The regulations proposed herein will

not have substantial direct effects on the
states, on the relationship between the
national government and the states, or
on the distribution of power and
responsibilities among the various
levels of government. Therefore, in
accordance with Executive Order 12612,
it is determined that this proposal
would not have sufficient federalism
implications to warrant the preparation
of a Federalism Assessment.

Unfunded Mandates Reform Act
Title II of the Unfunded Mandates

Reform Act of 1995 (the Act), enacted as
Pub. L. 104–4 on March 22, 1995,
requires each Federal agency, to the
extent permitted by law, to prepare a
written assessment of the effects of any
Federal mandate in a proposed or final
agency rule that may result in the
expenditure by State, local, and tribal
governments, in the aggregate, or by the
private sector, of $100 million or more
(adjusted annually for inflation) in any
one year. Section 204(a) of the Act, 2
U.S.C. 1534(a), requires the Federal
agency to develop an effective process
to permit timely input by elected
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officers (or their designees) of State,
local, and tribal governments on a
proposed ‘‘significant intergovernmental
mandate.’’ A ‘‘significant
intergovernmental mandate’’ under the
Act is any provision in a Federal agency
regulation that will impose an
enforceable duty upon State, local, and
tribal governments, in the aggregate, of
$100 million (adjusted annually for
inflation) in any one year. Section 203
of the Act, 2 U.S.C. 1533, which
supplements section 204(a), provides
that before establishing any regulatory
requirements that might significantly or
uniquely affect small governments, the
agency shall have developed a plan that,
among other things, provides for notice
to potentially affected small
governments, if any, and for a
meaningful and timely opportunity to
provide input in the development of
regulatory proposals.

The FAA determines that this
proposed rule does not contain a
significant intergovernmental or private
sector mandate as defined by the Act.

List of Subjects

14 CFR Part 27
Air transportation, Aircraft, Aviation

safety, Rotorcraft, Safety.

14 CFR Part 29
Air transportation, Aircraft, Aviation

safety, Rotorcraft, Safety.

The Proposed Amendments
In consideration of the foregoing, the

Federal Aviation Administration
proposes to amend parts 27 and 29 of
Title 14, Code of Federal Regulations
(14 CFR parts 27 and 29) as follows:

PART 27—AIRWORTHINESS
STANDARDS: NORMAL CATEGORY
ROTORCRAFT

1. The authority citation for part 27
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701–
44702, 44704.

2. Section 27.25 is amended by
revising paragraph (c) to read as follows:

§ 27.25 Weight limits

* * * * *
(c) Total weight with jettisonable

external load. A total weight for the
rotorcraft with a jettisonable external
load attached that is greater than the
maximum weight established under
paragraph (a) of this section may be
established for any rotorcraft-load
combination if—

(1) The rotorcraft-load combination
does not include human external cargo,

(2) Structural component approval for
external load operations under either

§ 27.865, or under equivalent
operational standards is obtained,

(3) The portion of the total weight that
is greater than the maximum weight
established under paragraph (a) of this
section is made up only of the weight
of all or part of the jettisonable external
load,

(4) Structural components of the
rotorcraft are shown to comply with the
applicable structural requirements of
this part under the increased loads and
stresses caused by the weight increase
over that established under paragraph
(a) of this section, and

(5) Operation of the rotorcraft at a
total weight greater than the maximum
certificated weight established under
paragraph (a) of this section is limited
by appropriate operating limitations
under § 27.865 (a) and (d) of this part.

3. The undesignated center heading
preceding § 27.865 is revised as set forth
below, and in § 27.865 the section
heading, paragraph (a) introductory text
and paragraph (b) are revised;
paragraphs (c) and (d) are redesignated
as paragraphs (e) and (f) and revised;
and new paragraphs (c) and (d) are
added to read as follows:

External Loads

§ 27.865 External loads.

(a) It must be shown by analysis, test,
or both, that the rotorcraft external load
attaching means for rotorcraft-load
combinations to be used for nonhuman
external cargo applications can
withstand a limit static load equal to
2.5, or some lower load factor approved
under §§ 27.337 through 27.341,
multiplied by the maximum external
load for which authorization is
requested. It must be shown by analysis,
test, or both that the rotorcraft external
load attaching means and corresponding
personnel carrying device system for
rotorcraft-load combinations to be used
for human external cargo applications
can withstand a limit static load equal
to 3.5 or some lower load factor, not less
than 2.5, approved under §§ 27.337
through 27.341, multiplied by the
maximum external load for which
authorization is requested. The load for
any rotorcraft-load combination class,
for any external cargo type, must be
applied in the vertical direction. For
jettisonable external loads of any
applicable external cargo type, the load
must also be applied in any direction
making the maximum angle with the
vertical that can be achieved in service
but not less than 30°. However, the 30°
angle may be reduced to a lesser angle
if—
* * * * *

(b) The external load attaching means,
for jettisonable rotorcraft-load
combinations, must include a quick-
release system to enable the pilot to
release the external load quickly during
flight. The quick-release system must
consist of a primary quick release
subsystem and a backup quick release
subsystem that are isolated from one
another. The quick-release system, and
the means by which it is controlled,
must comply with the following:

(1) A control for the primary quick
release subsystem must be installed
either on one of the pilot’s primary
controls or in an equivalently accessible
location and must be designed and
located so that it may be operated by
either the pilot or a crewmember
without hazardously limiting the ability
to control the rotorcraft during an
emergency situation.

(2) A control for the backup quick
release subsystem, readily accessible to
either the pilot or another crewmember,
must be provided.

(3) Both the primary and backup
quick release subsystems must—

(i) Be reliable, durable, and function
properly with all external loads up to
and including the maximum external
load for which authorization is
requested.

(ii) Be protected against
electromagnetic interference (EMI) from
external and internal sources and
against lightning to prevent inadvertent
load release.

(A) The minimum level of protection
required for jettisonable rotorcraft-load
combinations used for nonhuman
external cargo is a radio frequency field
strength of 20 volts per meter.

(B) The minimum level of protection
required for jettisonable rotorcraft-load
combinations used for human external
cargo is a radio frequency field strength
of 200 volts per meter.

(iii) Be protected against any failure
that could be induced by a failure mode
of any other electrical or mechanical
rotorcraft system.

(c) For rotorcraft-load combinations to
be used for human external cargo
applications, the rotorcraft must—

(1) For jettisonable external loads,
have a quick-release system that meets
the requirements of paragraph (b) of this
section and that—

(i) Provides a dual actuation device
for the primary quick release subsystem,
and

(ii) Provides a separate dual actuation
device for the backup quick release
subsystem.

(2) Have a reliable, approved
personnel carrying device system that
has the structural capability and
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personnel safety features essential for
external occupant safety,

(3) Have placards and markings at all
appropriate locations that clearly state
the essential system operating
instructions and, for the personnel
carrying device system, the ingress and
egress instructions.

(4) Have equipment to allow direct
intercommunication among required
crewmembers and external occupants,
and

(5) Have the appropriate limitations
and procedures incorporated in the
flight manual for conducting human
external cargo operations.

(d) The critically configured
jettisonable external loads must be
shown by a combination of analysis,
ground tests, and flight tests to be both
transportable and releasable throughout
the approved operational envelope
without hazard to the rotorcraft during
normal flight conditions. In addition,
these external loads must be shown to
be releasable without hazard to the
rotorcraft during emergency flight
conditions.

(e) A placard or marking must be
installed next to the external-load
attaching means clearly stating any
operational limitations and the
maximum authorized external load as
demonstrated under § 27.25 and this
section.

(f) The fatigue evaluation of § 27.571
of this part does not apply to rotorcraft-
load combinations to be used for
nonhuman external cargo except for the
failure of critical structural elements
that would result in a hazard to the
rotorcraft. For rotorcraft-load
combinations to be used for human
external cargo, the fatigue evaluation of
§ 27.571 of this part applies to the entire
quick release and personnel carrying
device structural systems and their
attachments.

PART 29—AIRWORTHINESS
STANDARDS: TRANSPORT
CATEGORY ROTORCRAFT

4. The authority citation for part 29
continues to read as follows:

Authority: 49 U.S.C. 106(g), 40113, 44701–
44702, 44704.

§ 29.25 [Amended]

5. Section 29.25 is amended by
revising paragraph (c) to read as follows:
* * * * *

(c) Total weight with jettisonable
external load. A total weight for the
rotorcraft with a jettisonable external
load attached that is greater than the
maximum weight established under
paragraph (a) of this section may be

established for any rotorcraft-load
combination if—

(1) The rotorcraft-load combination
does not include human external cargo,

(2) Structural component approval for
external load operations under either
§ 29.865 or under equivalent operational
standards is obtained,

(3) The portion of the total weight that
is greater than the maximum weight
established under paragraph (a) of this
section is made up only of the weight
of all or part of the jettisonable external
load,

(4) Structural components of the
rotorcraft are shown to comply with the
applicable structural requirements of
this part under the increased loads and
stresses caused by the weight increase
over that established under paragraph
(a) of this section, and

(5) Operation of the rotorcraft at a
total weight greater than the maximum
certificated weight established under
paragraph (a) of this section is limited
by appropriate operating limitations
under § 29.865 (a) and (d) of this part.

6. The undesignated center heading
preceding § 29.865 is revised as set forth
below, and in § 29.865 the section
heading, paragraph (a) introductory text
and paragraph (b) are revised;
paragraphs (c) and (d) are redesignated
as paragraphs (e) and (f) and revised;
and new paragraphs (c) and (d) are
added to read as follows:

External Loads

§ 29.865 External loads.
(a) It must be shown by analysis, test,

or both, that the rotorcraft external load
attaching means for rotorcraft-load
combinations to be used for nonhuman
external cargo applications can
withstand a limit static load equal to
2.5, or some lower load factor approved
under §§ 29.337 through 29.341,
multiplied by the maximum external
load for which authorization is
requested. It must be shown by analysis,
test, or both that the rotorcraft external
load attaching means and corresponding
personnel carrying device system for
rotorcraft-load combinations to be used
for human external cargo applications
can withstand a limit static load equal
to 3.5 or some lower load factor, not less
than 2.5, approved under §§ 29.337
through 29.341, multiplied by the
maximum external load for which
authorization is requested. The load for
any rotorcraft-load combination class,
for any external cargo type, must be
applied in the vertical direction. For
jettisonable external loads of any
applicable external cargo type, the load
must also be applied in any direction
making the maximum angle with the

vertical that can be achieved in service
but not less than 30°. However, the 30°
angle may be reduced to a lesser angle
if—
* * * * *

(b) The external load attaching means,
for jettisonable rotorcraft-load
combinations, must include a quick-
release system to enable the pilot to
release the external load quickly during
flight. The quick-release system must
consist of a primary quick release
subsystem and a backup quick release
subsystem that are isolated from one
another. The quick release system, and
the means by which it is controlled,
must comply with the following:

(1) A control for the primary quick
release subsystem must be installed
either on one of the pilot’s primary
controls or in an equivalently accessible
location and must be designed and
located so that it may be operated by
either the pilot or a crewmember
without hazardously limiting the ability
to control the rotorcraft during an
emergency situation.

(2) A control for the backup quick
release subsystem, readily accessible to
either the pilot or another crewmember,
must be provided.

(3) Both the primary and backup
quick release subsystems must—

(i) Be reliable, durable, and function
properly with all external loads up to
and including the maximum external
load for which authorization is
requested.

(ii) Be protected against
electromagnetic interference (EMI) from
external and internal sources and
against lightning to prevent inadvertent
load release.

(A) The minimum level of protection
required for jettisonable rotorcraft-load
combinations used for nonhuman
external cargo is a radio frequency field
strength of 20 volts per meter.

(B) The minimum level of protection
required for jettisonable rotorcraft-load
combinations used for human external
cargo is a radio frequency field strength
of 200 volts per meter.

(iii) Be protected against any failure
that could be induced by a failure mode
of any other electrical or mechanical
rotorcraft system.

(c) For rotorcraft-load combinations to
be used for human external cargo
applications, the rotorcraft must—

(1) For jettisonable external loads,
have a quick-release system that meets
the requirements of paragraph (b) of this
section and that—

(i) Provides a dual actuation device
for the primary quick release subsystem,
and
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(ii) Provides a separate dual actuation
device for the backup quick release
subsystem.

(2) Have a reliable, approved
personnel carrying device system that
has the structural capability and
personnel safety features essential for
external occupant safety.

(3) Have placards and markings at all
appropriate locations that clearly state
the essential system operating
instructions and, for the personnel
carrying device system, ingress and
egress instructions,

(4) Have equipment to allow direct
intercommunication among required
crewmembers and external occupants,

(5) Have the appropriate limitations
and procedures incorporated in the
flight manual for conducting human
external cargo operations, and

(6) For human external cargo
applications requiring use of Category A

rotorcraft, have one-engine-inoperative
hover performance data and procedures
in the flight manual for the weights,
altitudes, and temperatures for which
external load approval is requested.

(d) The critically configured
jettisonable external loads must be
shown by a combination of analysis,
ground tests, and flight tests to be both
transportable and releasable throughout
the approved operational envelope
without hazard to the rotorcraft during
normal flight conditions. In addition,
these external loads must be shown to
be releasable without hazard to the
rotorcraft during emergency flight
conditions.

(e) A placard or marking must be
installed next to the external-load
attaching means clearly stating any
operational limitations and the
maximum authorized external load as

demonstrated under § 29.25 and this
section.

(f) The fatigue evaluation of § 29.571
of this part does not apply to rotorcraft-
load combinations to be used for
nonhuman external cargo except for the
failure of critical structural elements
that would result in a hazard to the
rotorcraft. For rotorcraft-load
combinations to be used for human
external cargo, the fatigue evaluation of
§ 29.571 of this part applies to the entire
quick release and personnel carrying
device structural systems and their
attachments.

Issued in Washington, DC, on July 6, 1998.

Thomas E. McSweeney,
Director, Aircraft Certification Service.
[FR Doc. 98–18552 Filed 7–10–98; 8:45 am]
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Feder:d RegiSter 

economtc impact on a substanual 
number of small enttties. 

International Trade Impact Assessment 

Consistent with the Administration's 
belief in the general superiority. 
desirability. and efficacy of free trade. it 
is the policy of the Administrator to 
remove or diminish. to the extent 
feasible, barriers to international trade. 
including both barriers affecting the 
export of American goods and services 
to foreign countries and those affecting 
the import of foreign goods and services 
into the United States. 

In accordance with that policy. the 
FAA is committed to develop as much 
as possible its aviation standards and 
practices in harmony with its trading 
partners. Significant cost savings can 
result from this, both to United States' 
companies doing business in foreign 
markets. and foreign companies doing 
business in the United States. This final 
rule is a direct action to respond to this 
policy by increasing the harmonization 
of the U.S. Federal Aviation Regulations 
with the European JAR. The result will 
be a positive step toward removing 
impediments to international trade. 

Federalism Implications 
The regulations herein will not have 

a substantial direct effect on the States. 
on the relationship between the national 
Government and the States. or on the 
distribution of power and 
responsibilities among the various 
levels of government. Therefore. in 
accordance with Executive Order 12612. 
it is determined that this rule will not 
have sufficient federalism implications 
to warrant the preparation of a 
federalism assessment. 

Unfunded Mandates Reform Act 
Title II of the Unfunded Mandates 

Reform Act of 1995 (the Act), enacted as 
Pub. L. 104-4 on March 22. 1995, 
requires each Federal agency, to the 
extent permitted by law, to prepare a 
written assessment of the effects of any 
Federal mandate in a proposed or final 
agency rule that may result in the 
expenditure by State, local. and tribal 
governments, in the aggregate, or by the 
private sector, of $100 million or more 
(adjusted annually for inflation) in any 
one year. Section 204(a) of the Act. 2 
U.S.C. 1534(a), requires the Federal 
agency to develop an effective process 
to permit timely input by elected 
officers (or their designees) of State. 
local. and tribal governments on a 
proposed "significant intergovernmental 
mandate." A "significant 
intergovernmental mandate" under the 
Act is any provision in a Federal agency 
regulation that will impose an 

enforceable duty upon State. local. and 
tribal governments. in the aggregate. of 
$100 million (adjusted annually for 
inflation) in any one year. Section 203 
of the Act. 2 U.S. C. 1533. which 
supplements section 204(a). provides 
that before establishing any regulatory 
requirements that might significantly or 
uniquely affect small governments. the 
agency shall have developed a plan that, 
among other things. provides for notice 
to potentially affected small 
governments, if any. and for a 
meaningful and timely opportunity to 
provide input in the development of 
regulatory proposals. 

The FAA determines that this final 
rule does not contain a significant 
intergovernmental or private sector 
mandate as defined by the Act. 

Energy Impact 
The energy impact of the rulemaking 

document has been assessed in 
accordance with the Energy Policy and 
Conservation Act (EPCA) and Publlc L. 
94-163, as amended (42 U.S.C. 6362). It 
has been determined that it is not a 
major regulatory action under the 
provisions of the EPCA. 

Environmental Analysis 
FAA Order 1050.10 defines FAA 

actions that may be categorically 
excluded from preparation of a National 
Environmental Policy Act (NEPA) 
environmental assessment or 
environmental impact statement. In 
accordance with FAA Order 1050.10. 
appendix 4, paragraph 40), this 
rulemaking action qualifies for a 
categorical exclusion. 

List of Subjects 

14 CFR Part 27 
Air transportation, Aircraft, Aviation 

safety. Rotorcraft. Safety. 

14 CFR Part 29 
Air transportation. Aircraft. Aviation 

safety. Rotorcraft. Safety. 

The Amendments 
In consideration of the foregoing, the 

Federal Aviation Administration 
amends parts 27 and 29 of Chapter I. 
Title 14, of the Code of Federal 
Regulations as follows: 

PART 27-AIRWORTHINESS 
STANDARDS:NORMALCATEGORY 
ROTORCRAFT 

1. The authority citation for part 27 
continues to read as follows: 

Authority: 49 U.S.C. 106(g), 40113. 44701-
44702. 44704. 

2. Amend§ 27.25 by revising 
paragraph (c) to read as follows: 

no19 
§ 27.25 Weight limits. 

(c) Total weight withjettisonab/e 
external load. A total weight for the 
rotorcraft with ajettisonable external 
load attached that is greater than the 
maximum weight established under 
paragraph (a) of this section may be 
established for any rotorcraft-load 
combination if-

(1) The rotorcraft-load combination 
does not include human external cargo, 

(2) Structural component approval for 
external load operations under either 
§ 27.865 or under equivalent operational 
standards is obtained, 

(3) The portion of the total weight that 
is greater than the maximum weight 
established under paragraph (a) of this 
section is made up only of the weight 
of all or part of the jettisonable external 
load, 

(4) Structural components of the 
rotorcraft are shown to comply with the 
applicable structural requirements of 
this part under the increased loads and 
stresses caused by the weight increase 
over that established under paragraph 
(a) of this section, and 

(5) Operation of the rotorcraft at a 
total weight greater than the maximum 
certificated weight established under 
paragraph (a) of this section is limited 
by appropriate operating limitations 
under§ 27.865(a) and (d) of this part. 

3. The undesignated center heading 
preceding§ 27.865 is revised as set forth 
below; and in§ 27.865 the section 
heading. paragraph (a) introductory text 
and paragraph (b) are revised: 
paragraphs (c) and (d) are redesignated 
as (e) and (f) and revised: and new 
paragraphs (c) and (d) are added to read 
as follows: 

External Loads 

§27.865 Extemallo.d&. 
(a) It must be shown by analysis. test, 

or both, that the. rotorcraft external load 
attaching means for rotorcraft-load 
combinations to be used for nonhuman 
external cargo applications can 
withstand a limit static load equal to 
2.5, or some lower load factor approved 
under§§ 27.337 through 27.341. 
multiplied by the maximum external 
load for which authorization is 
requested. It must be shown by analysis. 
test, or both that the rotorcraft external 
load attaching means and corresponding 
personnel carrying device system for 
rotorcraft-load combinations to be used 
for human external cargo applications 
can withstand a limit static load equal 
to 3.5 or some lower load factor. not less 
than 2.5, approved under§§ 27.337 
through 27.341. multiplied by the 
maximum external load for which 
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Juthonzation is requested The load for 
any rotorcraft-load combination class. 
for any external cargo type. must be 
applied in the vertical direction. for 
jettisonable external loads of any 
applicable external cargo type~ the load 
must also be applied in any direction 
making the maximum angle with the 
vertical that can be achieved in service 
but not less than 30°. However. the 30° 
angle may be reduced to a lesser angle 
if-
• • • • • 

(b) The external load attaching means. 
for jettisonable rotorcraft-load 
combinations. must include a quick­
release system to enable the pilot to 
release the external load quickly during 
flight. The quick-release system must 

. consist of a primary quick release 
subsystem and a backup quick release 
subsystem that are isolated from one 
another. The quick-release system. and 
the means by which it is controlled. 
must comply with the following: 

( 1) A control for. the primary quick 
release subsystem must be installed 
either on one of the pilot's primary 
controls or in an equivalently accessible 
location and must be designed and 
located so that it may be operated by 
either the pilot or a crewmember 
without hazardously limiting the ability 
to control the rotorcraft during an 
emergency situation. 

(2) A control for the backup quick 
release subsystem, readily accessible to 
either the pilot or another crewmember, 
must be provided. 

(3) Both the primary and backup 
quick release subsystems must-

(i) Be reliable. durable. and function 
properly with all external loads up to 
and including the maximum external 
limit load for which authorization is 
requested. 

(it) Be protected against 
electromagnetic interference (EMD from 
external and internal sources and 
against lightning to prevent inadvertent 
load release. 

(A) The minimum level of protection 
required for jettisonable rotorcraft-load 
combinations used for nonhuman 
external cargo is a radio frequency field 
strength of 20 volts per meter. 

(B) The minimum level of protection 
required for jettisonable rotorcraft-load 
combinations used for human external 
cargo is a radio frequency field strength 
of 200 volts per meter. 

(ill) Be protected against any failure 
that could be induced by a failure mode 
of any other electrical or mechanical 
rotorcraft system. · 

(c) For rotorcraft-load combinations to 
be used for human external cargo 
applications, the rotorcraft must-

(l) for jettisonable external loads. 
have a quick-release system that meets 
the requirements of paragraph (b) of this 
section and that-

(i) Provides a dual actuation device 
for the primary quick release subsystem. 
and 

(ii) Provides a separate dual actuation 
device for the backup quick release 
subsystem: 

(2) Have a reliable, approved 
personnel carrying device system that 
has the structural capability and 
personnel safety features essential for 
external occupant safety: 

(3) Have placards and markings at all 
appropriate locations that clearly state 
the essential system operating 
instructions and. for the personnel 
carrying device system. the ingress and 
egress instructions: 

(4) Have equipment to allow direct 
intercommunication among required 
crewmembers and external occupants; 
and 

(5) Have the appropriate limitations 
and procedures incorporated in the 
flight manual for conducting human 
external cargo operations. 

(d) The critically configured 
jettisonable external loads must be 
shown by a combination of analysis, 
ground tests, and flight tests to be botjl 
transportable and releasable throughout 
the approved operational envelope 
without hazard to the rotorcraft during 
normal flight conditions. In addition. 
these external loads must be shown to 
be releasable without hazard to the 
rotorcraft during emergency flight 
conditions. 

(e) A placard or marking must be 
installed next to the external-load 
attaching means clearly stating any 
operational limitations and the 
maximum authorized external load as 
demonstrated under§ 27.25 and this 
section. 

(t) The fatigue evaluation of§ 27.571 
of this part does not apply to rotorcraft­
load combinations to be used for 
nonhuman external cargo except for the 
failure of critical structural elements 
that would result in a hazard to the 
rotorcraft. For rotorcraft-load 
combinations to be used for human 
external cargo. the fatigue evaluation of 
§ 27.571 of this part applies to the entire 
quick release and personnel carrying 
device structural systems and their 
attachments. 

PART 29-AIRWORTHINESS 
STANDARDS: TRANSPORT 
CATEGORYROTORCRAFT 

4. The authority citation for part 29 
continues to read as follows: 

Authority: 49 U.S.C. 106(g), 40113, 44701-
44702. 44704. 

5. Amend§ 29.25 by revising 
paragraph (c) to read as follows: 

§ 29.25 Weight limits. 
• • • • .. 

(c) Total weight withjettisonable 
external load. A total weight for the 
rotorcraft with ajettisonable external 
load attached that is greater than the 
maximum weight established under 
paragraph (a) of this section may be 
established for any rotorcraft-load 
combination if-

( I) The rotorcraft-load combination 
does not include human external cargo. 

(2) Structural component approval for 
external load operations under either 
§ 29.865 or under equivalent operational 
standards is obtained. 

(3) The portion of the total weight that 
is greate.-.than the maximum weight 
established under paragraph (a) of this 
section is made up only of the weight 
of all or part of the jettisonable external 
load, 

(4) Structural components of the 
rotorcraft are shown to comply with the 
applicable structural requirements of 
this part under the increased loads and 
stresses caused by the weight increase 
over that established under paragraph 
(a) of this section. and 

(5) Operation of the rotorcraft at·a 
total weight greater than the maximum 
certificated weight established under 
paragraph (a) of this section is limited 
by appropriate operating limitations 
under § 29.865 (a) and (d) of this part. 

6. The undesignated center heading 
preceding § 29.865 is revised as set forth 
below: and in § 29.865 the section 
heading. paragraph (a) introductory text 
and paragraph (b) are revised: 
paragraphs (c) and (d) are redesignated 
as (e) and (t) and revised: and new 
paragraphs (c) and (d) are added to read 
as follows: 

External Loads 

§ 29.881 External IOIIdL 
(a) It must be shown by analysis. test. 

or both, that the rotorcraft external load 
attaching means for rotorcraft-load 
combinations to be used for nonhuman 
external cargo applications can 
withstand a limit static load equal to 
2.5, or some lower load factor approved 
~nder §§ 29.337 through 29.341, 
multiplied by the maximum external 
load for which authorization is 
requested. It must be shown by analysis, 
test. or both that the rotorcraft external 
load attaching means and corresponding 
personnel carrying device system for 
rotorcraft-load combinations to be used 
for human external cargo applications 
can withstand a limit static load equal 
to 3.5 or some lower load factor. not less 
than 2.5. approved under§§ 29.337 
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through 29.341. multiplied by the 
maximum external load for which 
authorization is requested. The load for 
any rotorcraft-load combination class. 
for any external cargo type. must be 
applied in the vertical direction. For 
jettisonable external loads of any 
applicable external cargo type. the load 
must also be applied in any direction 
making the maximum angle with the 
vertical that can be achieved in service 
but not less than 30°. However. the 30° 
angle may be reduced to a lesser angle 
if-

* * * * * 
(b) The external load attaching means. 

for jettisonable rotorcraft-load 
combinations. must include a quick­
release system to enable the pilot to 
relea~ the external load quickly during 
flight. The quick-release system must 
consist of a primary quick release 
subsystem and a backup quick release 
subsystem that are isolated from one 
another. The quick release system. and 
the means by which it is controlled. 
must comply with the following: 

· (1) A control for the primary quick 
release subsystem must be installed 
either on one of the pilot's primary 
controls or in an equivalently accessible 
location and must be designed and 
located so that it may be operated by 
either the pilot or a crewmember 
without hazardously limiting the ability 
to control the rotorcraft during an 
emergency situation. 

(2) A control for the backup quick 
release subsystem, readily accessible to 
either the pilot or another crewmember. 
must be provided. 

(3) Both the primary and backup 
quick release subsystems must-

(i) Be reliable. durable, and function 
properly with all external loads up to 
and including the maximum external 
limit load for which authorization is 
requested. 

' ... 
~,.,....;,-~I. 

·:.ca 

(ii) Be protected against 
electromagnetic interference (EMI) from 
external and imernal sources and 
against lightning to prevent inadvertent 
load release. 

(A) The minimum level of protection 
required for jettisonable rotorcraft-load 
combinations used for nonhuman 
external cargo is a radio frequency field 
strength of 20 volts per meter. 

(B) The minimum level of protection 
required for jettisonable rotorcraft-load 
combinations used for human external 
cargo is a radio frequency field strength 
of 200 volts per meter. 

(iii) Be protected against any failure 
that could be induced by a failure mode 
of any other electrical or mechanical 
rotorcraft system. 

(c) For rotorcraft-load combinations to 
be used for human external cargo 
applications, the rotorcraft must-

( I) For jettisoriable external loads, 
have a quick-release system that meets 
the requirements of paragraph (b) of this 
section and that-

(i) Provides a dual actuation device 
for the primary quick release subsystem. 
and 

(ii) Provides a separate dual actuation 
device for the backup quick release 
subsystem; 

(2) Have a reliable. approved : 
personnel carrying device system that 
has the structural capability and 
personnel safety features essential for 
external occupant safety: 

(3) Have placards and markings at all 
appropriate locations that clearly state 
the essential system operating 
instructions and, for the personnel 
carrying device system. ingress and 
egress instructions; 

(4) Have equipment to allow direct 
intercommunication among required 
crewmembers and external occupants; 

(5) Have the appropriate limitatio.ns 
and procedures incorporated in the 
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flight manual for conducung human 
external cargo operations: and 

(6) For human external cargo 
applications requiring use of Category A 
rotorcraft. have one-engine-inoperative 
hover performance data and procedures 
in the flight manual for the weights, 
altitudes. and temperatures for which 
external load approval is requested. 

(d) The critically configured 
jettisonable external loads must be 
shown by a combination of analysis. 
ground tests, and flight tests to be both 
transportable and releasable throughout 
the approved operational envelope 
without hazard to the rotorcraft during 
normal flight conditions. In addition. 
these external loads-must be shown to 
be releasable without hazard to the 
rotorcraft during emergency flight 
conditions. 

(e) A placard or marking must be 
installed next to the external-load 
attaching means clearly stating any 
operational limitations and the 
maximum authorized external load as 
demonstrated under § 29.25 and this 
section. 

(t) The fatigue evaluation of§ 29.571 
of this part does not apply to rotorcraft­
load combinations to be used for . _ 
nonhuman external cargo except for the 
failure of critical structural elements 
that would result in a hazard to the 
rotorcraft. For rotorcraft-load 
combinations to be used for human 
external cargo, the fatigue evaluation of 
§ 29.571 of this part applies to the entire 
quick release and personnel carrying 
device structural systems and their 
attachments. 

Issued In Wa.sh.lngton. DC. on August 3, 
1999. 
Jane F. Carvey, 
Admlnistrator. 
(FR Doc. 99-20294 Flied 8-5-99; 8:45 ami 
BlUING coca 411~11-11 
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From the Federal Register Online via GPO Access [wais.access.gpo.gov] 
[DOCID:fr20au98-102] 
 
======================================================================= 
----------------------------------------------------------------------- 
 
DEPARTMENT OF TRANSPORTATION 
 
Federal Aviation Administration 
 
  
Rotorcraft Draft Advisory Material 
 
AGENCY: Federal Aviation Administration (FAA), DOT. 
 
ACTION: Notice of availability of draft rotorcraft advisory material. 
 
----------------------------------------------------------------------- 
 
SUMMARY: This is a notice of availability of draft Advisory Circular  
(AC) material, which provides guidance as to an acceptable means of  
accomplishing the requirements of proposed rules on the subject of  
normal and transport category rotorcraft load combination safety  
requirements and on the subject of normal category rotorcraft maximum  
weight and passenger seat limitation. 
 
FOR FURTHER INFORMATION CONTACT: Kathy Jones, Rotorcraft Standards  
Staff, FAA, Rotorcraft Directorate, Aircraft Certification Service,  
Forth Worth, TX 76193-0110; telephone (817) 222-5359, fax (817) 222- 
5961. 
 
SUPPLEMENTARY INFORMATION: This notice announces the availability of  
draft AC material. The FAA tasked the Aviation Rulemaking Advisory  
Committee (ARAC) to develop rulemaking and policy material for normal  
and transport category rotorcraft. The ARAC process is a means for the  
public to participate in the drafting of rules and advisory material.  
The FAA review of the ARAC Working Groups' material resulted in the FAA  
proposing Notices of Proposed Rulemaking (NPRM's) and AC material.  
Consequently, NPRM No. 98-6, ``Rotorcraft Load Combination Safety  
Requirements,'' was published in the Federal Register on July 13, 1998  
(63 FR 37745). The accompanying AC material is available and will be  
published in a future revision to AC 27-1A and AC 29-2B (Certification  
of Normal Category Rotorcraft and Certification of Transport Category  
Rotorcraft, respectively). NPRM No. 98-4, ``Normal Category Rotorcraft  
Maximum Weight and Passenger Seat Limitation,'' was published in the  
Federal Register on June 25, 1998 (63 FR 34610). The accompanying AC  
material is available and will be published in a future revision to AC  
27-1A (Certification of Normal Category Rotorcraft). 
 
    Issued in Fort Worth, Texas, on August 12, 1998. 
Eric Bries, 
Acting Manager, Rotorcraft Directorate, Aircraft Certification Service. 
[FR Doc. 98-22387 Filed 8-19-98; 8:45 am] 
BILLING CODE 4910-13-M 
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