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7,000°/8,000'; No. 9 for 9,000' t hr ough 12,000'; No. 10 for 13,000'/
14,000°'. o Bach template may then be
applied t O the £ix| ndi vi dual | y to determinetheeffect of holding
airspace onother operations. However, itis very impeobable that
holding situations will arise that requiretheCriti cal determination
of esach 2,000 feat, as in this example prodlem.

b Exagple Problem: Assume that propeller=drivem aircraft (175K)

aTe to bold at e f£ix located 12 miles from the farthest navaid
used 1O form the fix. Altitudes involved @ e 2,000 feet through
12,000 fret, Reference to Figure 3, page 5, indicates use of
template No. S5 (12,000 feet). When it is applied to the £ix, no
conflict with other operations is izdicated between 12,000 feet
o d 5,000 feet., BHowever, a SID departure rout e 4,000 feetand
below is affected. Raference t0 Figure 3 indicates use Of
template ¥o. 1 (4,000 feet and belov). Figure 4 depicts this
problem and shows that only two patterns were necessary in
determining the solution.

FIGURE 4, EXAMPLE PROBLEM DEPICIION

No. 5

2l.

SECTION 4. DME APPLICATION

- . As airboroe DME odometer reading of 5 n.ai., at
30,000 feet, would indicate that aa aizcraft wvas directly over the
pavaid. If the aircraft msintaized S o.ami. DME distance during
descent, the flight path would form an arc beginning over the navaid
to & point on the surface 5 n.al. horizontal distance from the navaid.
Therefore, near the surface a holding fix could be S n.mi. horizontally
from the navaid, but at 13,000 feet it would be 4.5 n.mi. horizontally
fzom the pavaid. In this instance, 5 a.mi. {s the fixeto-navaid

Chap 2
Par 20 Page 7
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pavaid. 1f the aircraft msintained S p.mi. DME distance during
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to a point on the surface 5 n.mi. horizontal distance from the navaid.
Therefore, near the surface e holding fix could be $§ a.mi. horizontally
from the navaid, but at 13,000 feet it would be 4.5 a.mi. horizontally
from the pavaid. In this instance, S n.mi. is the fixe-toemavaid

Chap 2
Par 20 Page 7

%*



10/30/90 7130.3 CHG 7

7,000'/8,000'; No. 9 for 9,000' t hr ough 12,000'; No. 10 for 13,000'/
14,000°'. Each template Ny then be
appliedt 0 the fiXx Individually to determinetheeffect of holding
airspace on other operations. However, it is very impeobable that

holding situations will arise that require the critical determination

of aach 2,000 feat, as in this example probdlem.

b ms_l‘f%lﬂ Assume that propeller=driven aircraft (175K)
aze to ho at o fix | ocated 12miles from the farthest navaid

used to form the fix. Altitudes involved are 2,000 feet through
12,000 feet, Reference to FPigure 3, page 5, indicates use of
template No, S5 (12,000 fecet). When it is applied to the £ix, mo
conflict with other operations is indicated between 12,000 feet
and 5,000 feet., BHowever, a SID departure route 4,000 feet and
below {s affected. Raference to Figure 3 indicates use Of
template MNo. 1 (4,000 feet and below). Figure 4 depicts this
problem and shows thatonlytwo patterns were nacessary ian
determining the solution.

FIGURE 4, EXAMPLE PROBLEM DEPICIION

No. 5

al.

SECTION 4. DME APPLICATION

o « An airboroe IME odomester reading o f S5 a.al., at
30,000 feet, would indicate that an aircraft vas directly over the
pavaid. 1f the aircraft msintained S p.mi. DME distance during
descent, theflight pathwould formam arc begi nni ng over the navatd
to & poiat om the surface S n.mi. horizontal distance from the navaid.
Therefore, nsar the surface e holding fix could be S a.mi. horizontally
from the navaid, but at 13,000 feet it would be 4.5 n.mi. horizontally
from the pavaid. In this 4instance, S n.mi. is the fixe-toemavaid

Chap 2
Par 20 Page 7

%*



‘\

KT

L

{4
at
W

}
it

3
\

10/30/90

Chap 2.
Par 29

7130.3 CHG 7

determine the pattern oumber/altitude relatiomship for the 230K
speed group at fixe-to-navaid distance 30 a.mi. ... pattern No. 26
1s indicated. Refer to Appendix 1, page 12. FPor 30 n.mi. and
pattera NO0.26, . . . leg lengths/mumbered areas 13/1, 14/1, 15/2,
16/2,17/3, 18/3, 19/4, and 20/4 o 1 1listed.

Parc 2: Find the correct pattern/template size and leg lengths
for 23,000 fret, giving consideratiom to protected airspace f Or
flight operations crossing the holding course between 54 ® d 68
nautical miles.

Referioy: 0 Pigure 3, pagandSdetermine the appropriate
pattern . . . NO. 18, Refer to Appendix 1, page 10, and find leg
lengths . , , 7/2, 8/2, 9/3, 10/3, 11/4, ® d 12/4. When template
No. 18 is applied to the £ix it shows that numbered areas 3 and 4
overlap the protected aizspace for the f | i ght operation which

taker place between 54 and 68 pautical miles, This will make it
pecessary, in the final solutiom, to choose ¢ leg length for

vhich numbered areas 3 and 4 are not required.

Part 3: Pind the correct pattern/template size for 13,000 feet.

Referidéms Figure 3, page 5, and determine the appropriate
pactern , . . No. 10. Referto Appendi x 1, page9, and fiadlag
lengths . . . 4/2, 5/3, 6/3, 7/4, and 8/4. When template No. LO
is applied to the fix it shows no confliction with other flight
operations.

Fipal Solution to Problem 2: The range Of | eg lengths listed ia

Part 1 (FL 390) are: 13 m.mi. t hrough 20 m.mi.Compare the
findings of Part 1 with Part 2; {.e., the 13 an.mi. minimum leg
length with t he maximum leg length NOl requiring numbered areas

3 and 4 ... 80.mi., Since the leg lengths are not compatible ,
a change will be required when aircraft descend below FL 240.
Consequently, any leg length in the 13 a.mi. to 20 n.mi. range
can be selected for aireraft holding betwesa FL 390 and FL 240 .
Pact 3 (14,000°') findings indicate ¢ maximum leg length of 8 n.mi.
This is compatible with Part 2 findings. Thersfore, an 8§ n.mi.
leg length is selected tO serve MEA through 23,000 feet.

Susmary of Solution: Protected airspace and leg lengths for a
30 n.al. (fix-to-navaid) £ix shall be based upon:

(1) FL 390 - FL 240 {nclusive, patters No. 26 includiag all
oumbered areas, any leg length 13 n.mi. = 20 a.mi. inclusive.

Page 13
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41. QOUTBOUND END REDUCTI ON AREAS. Construct reduction areas by using
Figure 14, and the follow ng directions:

a. For patterns 1 through 6 locate points f4,£f3,at one nile
intervals frompoint F along a line parallel to the holding
course. Locate points e4, e3, at one nile intervals fromE
along line E-C

b. For patterns 7 through 18 proceed as in subparagraph a., except
| ocate "£" and "e" points at two mle intervals.

c. For pattern 19 and above | ocate points f4, £3, and £2 at two
mle intervals frompoint F along a line parallel to the holding
course. Locate points e4, e3, and e2, at two nmile intervals from
E along line E-C

d. Use distance F-Mfor the radius of all arcs forned per the follow ng:
(1) Pl ace conpass center at H and draw a short arc above M,

(2) Pl ace conpass center at f4 and draw an arc across the arc
formed in step (1).

(3) Place conpass center at intersection of arcs formed by steps
(1) and (2) , and connect f4-H.

(4) Place conpass center at e4 and draw a short arc bel ow M.

(5) Place c;mpass center at £4 and draw an arc across the arc
formed in step (4).

(6) Place conpass center at intersection of arcs forned by steps
(4) and (5), and connect f4-e&.

(7) Repeat steps (1) through (6) , using appropriate "e" and "f"
points , to formthe other e-f and f-h arcs.

e. Arcsl/ fornmed by follow ng subparagraph d., instructions depi ct
t he outbound end nunbered areas. These areas are nunbered 2

through 4 for patterns 1 through 18, and 1 through 4 for patterns
19 and above,

1/ These are dashed lines on tenplates issued by the Washington office
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FI GURE 19. ZONE FOR ENTRY RERQUTI NG

10° [ ~=<<

DME | EG LENGTH SELECTION. \Wenever possible usa leg |ength |onger
than the minimum | i sted. This will enhance inbound course bracketing.

DME HOLDING DIRECTION.  An inbound hol ding course toward the navaid
has the foll ow ng advantages over an i nbound holding course away

fromthe navaid:

«

a, It provides a great'er choice of leg lengths.

b. Wen associated with an instrunent approach, normally, the aircraft
on the inbound hol ding course will be on-course toward the approach
navaid.

ESTABLISHING M N MUM ALTITUDES. MHA's are deternined by Flight
Standards Servi ce.

M LI TARY TURBQJET TRAINING BASES.  Although hol ding airspace protection
may be based on 230 Knot pattern sizes, establishnent of 265 Knot pattern
sizes also may be feasible. Adding the capability of accommodating nost
supersonic mlitary aircraft, at mlitary turbojet training bases, may
be desirable and is encouraged.

HOLDI NG PATTERNS ON ADJACENT TO ILS COURSES. Ppatterns established close
to/overlying an ILS localizer course bel ow 5,000 feet, between the outer
marker and the localizer antenna, shall not per t the inbound hol di ng
course to coincide with the inbound ILS course. J See Figure 20.

1/ Due to the possibility of creating reflected unwanted signals.
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