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commands, is presently working on a new
MILSPEC for BPIRs.

While there is little the aircrew can do to con-
trol the BPIR (other than ejecting or operating
the manual handle), a few cautions will help
increase the service life of the reel and generally
make it easier to live with. Particularly on F/RF-
4 seats, because of relatively complicated
linkage between the manual control and the
reel, adjustment of the linkage is critical. In
many cases. failure of the reel to lock or unlock
with the manual control is caused by poor ad-

justment of the linkage. The linkage should al-
ways be checked out first, as it's considerably
easier to do this than to remove the reel from
the seat. Also, because of space limitations, F/
RF-4 reels are mounted with the spool vertical
rather than in the usual horizontal position. The
straps are rotated 90 degrees to allow them to
come through the back of the seat correctly. If
you find that the straps are being frayed rapidly,
the problem is probably in the edge of the cover
plate (not shown in the photo). A sharp edge on
the cover plate will fray the straps; in this case,
the plate should be replaced. San Antonio ALC
is developing instructions for local repair of
cover plates with sharp edges.

Caution should be used when removing the
reel or seat to insure that the control linkage
and lever mounted on the reel are not damaged.
Damage in this area can result in a bent link
and/or loosened control lever mounting screws.
The plastic cam that supports the control lever
is currently being replaced with a stainless steel
cam which will allow the reel to withstand more
abuse. The reel is pretty tough. It's designed to
take a 4,000-pound ultimate load and a 2,600-
pound proof load for testing, but it's not
designed to take an impact on the end of the
spool or on the control lever. Because of this,
it's also important to insure reels are correctly
packaged when theyre shipped. With a little
“care and feeding.” the reel should last for a
long time with only the straps and the gas gen-
erator needing replacemement due to age. >

SPRING PROVIDES STRAP TENSION

DETAIL - SPRING

STRAP RETRACTION

CUTAWAY-POWER RETRACTION DEVICE

INERTIA REEL
CONTROL LEVER
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This P-51 “Mustang” pilot scored 8.5 victories in 89 combat
missions in the European Theater of Operations during World War Il.
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indicators. In other words - you still have to
cross-check your primary flight instruments.

At the present time, HUDs do not have ade-
quate failure monitoring systems to alert the
pilot of all systems failures, and erroneous in-
formation can be displayed without the pilot's
knowledge. Prior to flying an instrument ap-
proach, the HUD should be included in the basic
instrument cross-check during the en route and
descent phases of flight to assure it is function-
ing properly.

Finally, there is not always enough information
displayed to safely fly in all instrument condi-
tions with sole reference to the HUD. Depending
on the system, TACAN bearing. DME. bank
angle, or glide slope/localizer raw data may not
be displayed. Don't limit your capabilities - use
all of your flight instruments.

One of the misunderstood components of a
HUD is the VELOCITY VECTOR SYMBOL (also
called FLIGHT PATH MARKER in some systems).
This symbol indicates the point toward which
the aircraft is actually flying. Because it displays
a specific parameter of total performance (flight
path), it is a performance instrument - not a
control instrument. If used properly. the velocity
vector can make instrument flying easier.
However, if misinterpreted or used improperly,
the velocity vector can cause overcorrecting or
indicate a need for erroneous corrections.
Following are examples of the techniques being
developed to use the velocity vector:

Steep Climb or Descent

If you are in a steep climb or descent and
want to level off, positioning the velocity vector
to the zero index (horizon) will not level the air-
craft immediately because of inertia (remember,
performance instruments always have a lag). To
level off smoothly, change the pitch on the at-
titude indicator the amount the velocity vector
indicates you are climbing/descending and wait
for the velocity vector to stabilize. Small correc-
tions can then be made directly on the velocity
vector to keep the flight path level.

Starting a Descent for an Approach

Determine what glide slope is required (e.g..
2.5 degrees) and lower the pitch that amount on
the attitude indicator. After the velocity vector
has stabilized, check to see if it is maintaining
the desired glide slope and then adjust accord-
ingly. Cross-check the cockpit instruments dur-
ing the approach to assure that the velocity vec-
tor is maintaining the desired vertical velocity
(VVI) performance.

TAC ATTACK

Visual Transition From Instruments to the Runway

If you have confirmed the validity of the HUD
systems with the cockpit instruments during the
approach, the HUD becomes an extremely useful
aid in flying the visual portion of the approach.
After breaking out of the weather, however, be
prepared to recognize HUD failures during this
critical segment of flight. If there is any doubt as
to accuracy of the HUD data, cross-check your
cockpit instruments and be prepared to transi-
tion to them for information.

The HUD is one of the best recent improve-
ments in flight data display. However, its limita-
tions for instrument flight must be remembered.
Using the Head-Up Display properly and keeping
alert for failures will make your instrument flying
easier, smoother, and help keep you out of the
dirt, rocks, trees, and elephants.

The next change to AFM 51-37, Instrument
Flying, will incorporate the current guidance on
the use of HUDs in instrument flight. If you have
any comments or questions, give us a call or
drop a note. Our Address Is:

USAFIFC/FSD. Randolph AFB, TX 78148;
Autovon: 487-4276/4884.
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