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(h) Coolant temperature indicator. 
Means shall be provided to indicate to the 

appropriate members of the flight crew, during 
flight, the coolant outlet temperature of each 
liquid-cooled engine. 

Electrical Systems and Equipment 

6.620 Installation. 
(a) Electrical systems and equipment shall 

be free from hazards in themselves, in their 
method of operation, and in their effects on 
other parts of the rotorcraft. They shall be 
protected from fuel, oil, water, other detrimental 
substances, and from mechanical damage. 

(b) The design of all components of the 
electrical system shall be appropriate for the 
intended use, and the components shall be 
capable of satisfactory operation over the en­
tire range of environmental conditions encoun­
tered in the operation of the rotorcraft. 

(c) Electrical sources of power shall have 
sufficient capacity during all normal flight oper­
ating conditions to supply the electrical load 
requirements without electrical or thermal 
distress. For emergency operating conditions 
the capacity of electrical power sources shall 
be sufficient for all electrical loads necessary 
to permit a safe landing. 

6.621 Batteries. A battery or batteries 
shall be provided consistent with the needs 
of the electrical system in complying with the 
requirements of electrical power capacity. The 
installation shall provide adequate ventilation 
and drainage for the battery under all operat­
ing conditions, and means shall be provided 
to prevent corrosive battery substance from 
coming in contact with other parts of the 
rotorcraft during servicing or in flight. 

6.622 Generator system. 
(a) Generator. Sources of electrical power 

(including the battery) shall be designed to 
function coordinately, and shall also be capa­
ble of independent operation. The generat­
O R S ) shall be capable of delivering sufficient 
power to keep the batteries charged, and in 
addition shall provide for the normal electrical 
power requirements of the rotorcraft. 

(b) Generator controls. Generator volt­
age control equipment shall be capable of 

regulating the generator output within rated 
limits. 

(c) Reverse current cut-off. A generator 
reverse current cut-off shall disconnect the 
generator from the battery and from other 
generators when the generator is developing 
a voltage of such value that current sufficient 
to cause malfunctioning can flow into the 
generator. 

6.623 Master switch. A master switch 
arrangement shall be provided which will dis­
connect all sources of electrical power from 
the main distribution system at a point adjacent 
to the power sources. 

6.624 Master switch installation. The 
master switch or its controls shall be so in­
stalled that it is easily discernible and accessible 
to a member of the crew in flight. 

6.625 Protective devices. Protective de­
vices (fuses or circuit breakers) shall be in­
stalled in the circuits to all electrical equipment, 
except that such items need not be installed 
in the main circuits of starter motors or in 
other circuits where no hazard is presented 
by their omission. If fuses are used, one 
spare of each rating or 50 percent spare fuses 
of each rating, whichever is the greater, shall 
be provided. 

6.625-1 Automatic reset circuit breakers 
(CAA policies which apply to see. 6.625). 
Automatic reset circuit breakers (which auto­
matically reset themselves periodically) should 
not be applied as circuit protective devices.1 

They may be used as integral protectors for 
electrical equipment (for example thermal cut­
outs) provided that circuit protection is also 
installed to protect the cable to the equipment. 

(19 F. R. 8140, Dec. 10, 1954, effective Dee. 15, 1954.) 

6.625-2 Circuit breakers (CAA policies 
which apply to sec. 6£25). All resettable type 

1 CIRCUIT PROTECTIVE DEVICES ARE NORMALLY INSTALLED TO LIMIT THE HAZARD­
OUS CONSEQUENCES OF OVERLOADED OR FAULTED CIRCUITS. THESE DEVICES ARE 
RESETTABLE (CIRCUIT BREAKERS) OR REPLACEABLE (FUSES) TO PERMIT THE CREW TO 
RESTORE SERVICE WHEN NUISANCE TRIPS OCCUR OR WHEN THE ABNORMAL CIRCUIT 
CONDITION CAN BE CORRECTED IN FLIGHT. IF THE ABNORMAL CIRCUIT CONDITION 
CAN not BE CORRECTED IN FLIGHT, THE DECISION TO RESTORE POWER TO THE CIRCUIT 
INVOLVES A CAREFUL ANALYSIS OF THE FLIGHT SITUATION. IT IS NECESSARY TO 
WEIGHT THE ESSENTIALITY OF THE CIRCUIT FOR CONTINUED SAFE FLIGHT AGAINST THE 
HAZARDS OF RESETTING ON A POSSIBLY FAULTED CIRCUIT. SUCH EVALUATION 1B 
PROPERLY AN AIRCRAFT CREW FUNCTION WHICH CAN NOT BE PERFORMED B Y AUTO­
MATIC RESET CIRCUIT BREAKERS. T O ASSURE CREW SUPERVISION OVER THE RESET 
OPERATION, CIRCUIT PROTECTIVE DEVICES SHOULD BE OF SUCH DESIGN THAT A 
MANUAL OPERATION IS REQUIRED TO RESTORE SERVICE AFTER TRIPPING. 
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circuit protective devices should be so designed 
that, when an overload or circuit fault exists, 
they will open the circuit irrespective of the 

position of the operating control. 2 

(21 F. R. 2585, Apr. 20, 1956, effective May 15, 1956.) 

6.626 Protective devices installation. 
Protective devices in circuits essential to safety 
in flight shall be conveniently located and prop­
erly identified to facilitate replacement of fuses 
or resetting of circuit breakers in flight. 

6.627 Electric cables. The electric cables 
used shall be in accordance with approved 
standards for aircraft electric cable of a slow-
burning type. They shall have current-carry­
ing capacity sufficient to deliver the necessary 
power to the items of equipment to which they 
are connected. 

6.628 Switches. Switches shall be 
capable of carrying their rated current. They 
shall be accessible to the crew and shall be 
labeled as to operation and the circuit con­
trolled. 

Lights 
6.630 Instrument lights. 
(a) Instrument lights shall provide sufficient 

illumination to make all instruments, switches, 
etc., easily readable. 

(b) Instrument lights shall be so installed 
that their direct rays are shielded from the 
pilot's eyes and so that no objectionable reflec­
tions are visible to him. 

6.631 Landing lights, 
(a) When landing or hovering lights are 

required, they shall be of an approved type. 
(b) Landing lights shall be installed so that 

there is no objectionable glare visible to the 
pilot and so that the pilot is not adversely 
affected by halation. 

(c) Landing lights shall be installed in a 
location where they provide the necessary 
illumination for night operation including hover­
ing and landing. 

(d) A switch for each light shall be provided, 
except that where multiple lights are installed 
at one location a single switch for the multiple 
lights shall be acceptable. 

' Circuit protective devices which conform to the above description are 
known commercially as "trip-free," that is, the tripping mechanism 
cannot be overridden by the operating control. Such circuit protective 
devices can be reset on an overload or circuit fault, but will trip sub­
sequently in accordance with their current-time characteristics. 

6.632 Position light system installation. 
[(a) General. The provisions of sections 

6.632 through 6.635 shall be applicable to the 
position light system as a whole. The position 
light system shall include the items specified 
in paragraphs (b) through (e) of this section.] 

(b) Forward position lights. Forward posi­
tion lights shall consist of a red and a green 
light spaced laterally as far apart as practicable 
and installed forward on the rotorcraft in such 
a location that, with the rotorcraft in normal 
flying position, the red light is displayed on the 
left side and the green light is displayed on the 
right side. The individual lights shall be of 
an approved type. 

(c) Rear position light. The rear position 
light shall be a white light mounted as far aft 
as practicable. The light shall be of an ap­
proved type. 

(d) Circuit. The two forward position lights 
and the rear position light shall constitute a 
single circuit. 

(e) Light covers and color fitters. 
Light covers or color filters used shall be of 
noncombustible material and shall be con­
structed so that they will not change color or 
shape or suffer any appreciable loss of light 
transmission during normal use. 

6.633 Position light system dihedral 
angles. The forward and rear position lights 
as installed on the rotorcraft shall show un­
broken light within dihedral angles specified 
in paragraphs (a) through (c) of this section. 

(a) Dihedral angle L (left) shall be consid­
ered formed by two intersecting vertical planes, 
one parallel to the longitudinal axis of the rotor­
craft and the other at 110° to the left of the first, 
when looking forward along the longitudinal 
axis. 

(b) Dihedral angle R (right) shall be consid­
ered formed by two intersecting vertical planes, 
one parallel to the longitudinal axis of the rotor­
craft and the other at 110° to the right of the 
first, when looking forward along the longitu­
dinal axis. 

(c) Dihedral angle A (aft) shall be consid­
ered formed by two intersecting vertical planes 
making angles of 70° to the right and 70° to the 
left, respectively, looking aft along the longi-
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tudinal axis, to a vertical plane passing through 
the longitudinal axis. 

6.634 Position light distribution and 
intensities. 

(a) General. The intensities prescribed in 
this section are those to be provided by new 
equipment with all light covers and color filters 
in place. Intensities shall be determined with 
the light source operating at a steady value 
equal to the average luminous output of the 
light source at the normal operating voltage of 
the rotorcraft. The light distribution and in­
tensities of position lights shall comply with 
the provisions of paragraph (b) of this section. 

(b) Forward and rear position lights. 
The light distribution and intensities of forward 
and rear position lights shall be expressed in 
terms of minimum intensities in the horizontal 
plane, minimum intensities in any vertical 
plane, and maximum intensities in overlapping 
beams, within dihedral angles L, R, and A, and 
shall comply with the provisions of subpara­
graphs (1) through (3) of this paragraph. 

(1) Intensities in horizontal plane. 
The intensities in the horizontal plane shall not 
be less than the values given in Figure 6-1. 
(The horizontal plane is the plane containing 
the longitudinal axis of the rotorcraft and is 
perpendicular to the plane of symmetry of the 
rotorcraft.) 

(2) Intensities above and below hori­
zontal. The intensities in any vertical plane 
shall not be less than the appropriate value 
given in Figure 6-2, where I is the minimum 
intensity prescribed in Figure 6-1 for the cor­
responding angles in the horizontal plane. (Ver­
tical planes are planes perpendicular to the 
horizontal plane.) 

(3) Overlaps between adjacent signals. 
The intensities in overlaps between adjacent 

signals shall not exceed the values given in 
Figure 6-3, except that higher intensities in the 
overlaps shall be acceptable with the use of 
main beam intensities substantially greater than 
the minima specified in Figures 6-1 and 6-2 if 
the overlap intensities in relation to the main 
beam intensities are such as not to affect ad­
versely signal clarity. 

Dihedral angle 
Angle from right or 

left of longitudinal 
ax i s , m e a s u r e d 
from dead ahead 

Intensity 
(candles) 

L and R (forward [0° to 10° 40 
red and green) 10° to 20° 30 

1.20° to 110° 5 
A (rear white) 110° to 180° 20 20 

Figure 6-1.—Minimum Intensities in the Horizontal 
Plane of Forward and Rear Position Lights 

Angle ahove or below horizontal Intensity 

0° 1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

0° to 5° , . . . . 
1.00 I. 

.90 I. 

.80 I. 

.70 I. 

.50 I. 

.30 I. 

.10 I. 
At least 2 can­

dles. 

5° to 10° 
10° to 15° 

1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

15° to 20° 

1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

20° to 30°. ._ „ 

1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

30° to 40° 

1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

40° to 90° . 

1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

1.00 I. 
.90 I. 
.80 I. 
.70 I. 
.50 I. 
.30 I. 
.10 I. 

At least 2 can­
dles. 

Figure 6-2.—Minimum Intensities in Any Vertical 
Plane of Forward and Rear Position Lights 

Maximum intensity 

Overlaps 
Area A Area B 

(candles) (candles) 

Green in dihedral angle L 10 
Red in dihedral angle JR _ 10 
Green in dihedral angle A___ 5 
Red in dihedral angle A... 5 
Rear white in dihedral angle L__ 5 
Rear white in dihedral angle R.. 5 

Figure 6-3.—Maximum Intensities in Overlapping 
Beams of Forward and Rear Position Lights 

N O T E : Area A includes all directions in the adja­
cent dihedral angle which pass through the light source 
and which intersect the common boundary plane at 
more than 10 degrees but less than 20 degrees. Area B 
includes all directions in the adjacent dihedral angle 
which pass through the light source and which intersect 
the common boundary plane at more than 20 degrees. 

(Rev. 6/15/57) 



34 ROTORCRAFT AIRWORTHINESS—NORMAL CATEGORY CAM 6 

6.635 Color specifications. The colors of 
the position lights shall have the International 
Commission on Illumination chromaticity co­
ordinates as set forth in paragraphs (a) through 
(c) of this section. 

(a) Aviation red. 
y is not greater than 0.335, 
z is not greater than 0.002; 

(b) Aviation green. 
x is not greater than 0.440-0.320ff, 
x is not greater than y—0.170, 
y is not less than 0.390—0.170x; 

(c) Aviation white. 
x is not less than 0.350. 
x is not greater than 0.540. 

y—ya is not numerically greater than 0.01, 
y0 being the y coordinate of the Planckian 
radiator for which x0—x. 

6.636 Riding light. 
(a) When a riding (anchor) light is required 

for a rotorcraft operated from water, it shall be 
capable of showing a white light for at least 2 
miles at night under clear atmospheric condi­
tions. 

(b) Riding lights shall be installed so that 
they will show a maximum practicable un­
broken light when the rotorcraft is moored or 
drifting on the water. Externally hung lights 
shall be permitted. 

[6.637 Anti-collision light system. An 
airplane to be eligible for night operation shall 
have installed an anti-collision light system. 
Such system shall consist of one or more ap­
proved anti-collision lights so located that the 
emitted light will not be detrimental to the 
crew's vision and will not detract from the 
conspicuity of the position lights. The system 
shall comply with the provisions of paragraphs 
(a) through (d) of this section. 

[(a) Field of coverage. The system shall 
consist of such lights as will afford coverage of 
all vital areas around the rotorcraft with due 
consideration to the physical configuration and 
flight characteristics of the rotorcraft. In any 
case, the field of coverage shall extend in all 
directions within 30° above and 30° below the 
horizontal plane of the rotorcraft, except that a 
solid angle or angles of obstructed visibility 
totaling not more than .03 steradians shall be 
permissible. 

[(b) Flashing characteristics. The ar­
rangement of the system, i. e., number of light 
sources, beam width, speed of rotation, etc., 
shall be such as to give an effective flash fre­
quency of not less than 40 and not more than 
100 cycles per minute. The effective flash 
frequency shall be the frequency at which the 
rotorcraft's complete anti-collision light system 
is observed from a distance, and shall apply to 
all sectors of light including the overlaps which 
might exist when the system consists of more 
than one light source. In overlaps, flash fre­
quencies higher than 100 cycles per minute 
shall be permissible, except that they shall not 
be higher than 180 cycles per minute. 

[ (c) Color. The color of the anti-collision 
lights shall be aviation red in accordance with 
section 6.635 (a). 

[(d) Light intensity. The minimum light 
intensities in all vertical planes, measured with 
the red filter and expressed in terms of "effec­
tive" intensities, shall be in accordance with 
Figure 6-4. The following relation shall be 
assumed: 

f J>)dr 
/ e ~ ~ 0 . 2 + ( * 2 - * i ) ' 

where: 
Ie=effective intensity (candles), 

/(f) = instantaneous intensity as a function of 
time, 

U—tx = flash time interval (seconds) 

[ N O T E : Normally, the maximum value of effective 
intensity is obtained when £2 and t\ are so chosen that 
the effective intensity is equal to the instantaneous 
intensity at tz and ti . 

Angle above or Effective 
below horizontal intensity 

plane (candles) 

0° to 5° 100 
5° to 10° 60 

10° to 20° 20 
20° to 30° 10 

[Figure 6-4—Minimum Effective Intensities for Anti-
collision Lights] 

(Rev. 6/15/57) 



CAM 6 ROTORCRAFT AIRWORTHINESS-> NORMAL CATEGORY 34-1 

Safety Equipment 
6.640 General. Required safety equip­

ment which the crew is expected to operate at 
a time of emergency, such as flares and auto­
matic life-raft releases, shall be readily acces­
sible. (See also sec. 6.738 (e).) 

6.641 Flares. When parachute flares are 
installed, they shall be of an approved type, and 
their installation shall be in accordance with 
section 6.642. 

6.642 Flare installation. 
(a) Parachute flares shall be releasable from 

the pilot compartment and installed to mini­
mize the danger of accidental discharge. 

(b) It shall be demonstrated in flight that 
the flare installation is such that ejection can 
be accomplished without hazard to the rotor­
craft and its occupants. 

(c) If recoil loads are involved in the ejection 
of the flares, the structure of the rotocraft shall 
be designed to withstand such loads. 

6.643 Safety belts. Rotorcraft manufac­
tured on or after the effective date of this part 
shall be equipped with safety belts of an ap­

proved type. (See sec. 6.18.) In no case shall 
the rated strength of the safety belt be less than 
that corresponding with the ultimate load fac­
tors specified, taking due account of the dimen­
sional characteristics of the safety belt installa­
tion for the specific seat or berth arrangement. 
Safety belts shall be attached so that no part 
of the anchorage will fail at a load lower than 
that corresponding with the ultimate load fac­
tors specified. (See sec. 6.260.) 

6.644 Emergency flotation and signaling 
equipment. When emergency flotation and 
signaling equipment is required by the operat­
ing rules of the Civil Air Regulations, such 
equipment shall comply with the provisions of 
paragraphs (a) through (c) of this section. 

(a) Rafts and life preservers shall be of an 
approved type and shall be so installed as to 
be readily available to the crew and passengers. 

(b) Rafts released automatically or released 
by the pilot shall be attached to the rotorcraft 
by means of lines to keep them alongside the 
rotorcraft. The strength of the lines shall be 
such that they will break before submerging 
the empty raft. 
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[SPECIAL CIVIL AIR REGULATIONS WHICH AFFECT PART 6 

E s p e c i a l c i v i l a i r r e g u l a t i o n n o . S R - 3 9 2 B 

[Effective: February 25, 1957 
[Adopted: February 25, 1957 

[Facilitation of Experiments with Exterior Lighting Systems 

[Special Civil Air Regulation No. SR-392A adopted June 29,1955, permits 
air carriers, subject to the approval of the Administrator, to install and use 
experimentally, on a limited number of their airplanes, exterior lighting systems 
which do not conform to the specifications contained in Part 4b of the Civil Air 
Reguations. The purpose of SR-392A was to permit experimentation on large 
airplanes while retaining their standard airworthiness certification. Prior to 
that time such experimentation was conducted either on Government-owned 
aircraft or on private aircraft limited in operations to the conditions of an 
experimental certificate. 

[SR-392A does not extent the permission for experimentation with exterior 
lights to non-air-carrier aircraft because at the time of its adoption only air 
carrier operators indicated interest in this activity. Recently, however, new 
experimental developments in anti-collision light systems have aroused the 
interest of private and corporate operators to the extent that some of the 
operators apparently wish to install the new systems on their aircraft for 
purposes of experimentation. The Board sees no valid reason why operators 
other than air carriers should not be permitted to participate, if they wish, in 
experiments intended to improve the effectiveness of aircraft exterior lighting, 
provided that the number of such aircraft is reasonably limited. 

[Since future experimentation is to be conducted more widely and by 
private individuals, the Board believes that conditions should be imposed 
which will assure that the experimental exterior lights are in fact installed for 
purposes of bona fide experimentation and that the results of such experi­
mentation become available to the Government and to all other interested 
persons. 

[Interested persons have been afforded an opportunity to participate in 
the making of this regulation (21 F. R. 3388), and due consideration has been 
given to all relevant matter presented. Since this regulation imposes no 
additional burden on any person, it may be made effective on less than 30 
days' notice. 

[ In consideration of the foregoing, the Civil Aeronautics Board hereby 
makes and promulgates the following Special Civil Air Regulation, effective 
February 25, 1957. 

CAM 6 4 9 
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[Contrary provisions of the Civil Air Regulations notwithstanding, experi­
mental exterior lighting equipment which does not comply with the relevant 
specifications contained in the Civil Air Regulations may, subject to the 
approval of the Administrator, be installed and used on aircraft for the purpose 
of experimentation intended to improve exterior lighting for a period not to 
exceed six months: Provided, That 

[ (1) The Administrator may grant approval for additional periods if 
he finds that the experiments can be reasonably expected to contribute to 
improvements in exterior lighting; 

[ (2) Not more than 15 aircraft possessing a U, S. certificate of 
airworthiness may have installed at any one time experimental exterior lighting 
equipment of one basic type; 

[ (3) The Administrator shall prescribe such conditions and limitations 
as may be necessary to insure safety and avoid confusion in air navigation; 

[ (4) The person engaged in the operation of the aircraft shall disclose 
publicly the deviations of the exterior lighting from the relevant specifications 
contained in the Civil Air Regulations at times and in a manner prescribed by 
the Administrator; and 

[(5) Upon application for approval to conduct experimentation with 
exterior lighting, the applicant shall advise the Administrator of the specific 
purpose of the experiments to be conducted; and at the conclusion of the 
approved period of experimentation, he shall advise the Administrator of the 
detailed results thereof. 

[This regulation supersedes Special Civil Air Regulation No. SR-392A 
and shall terminate February 25, 1962, unless sooner superseded or rescinded.] 
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