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PROJECT NW. AP/TAT/90-A

OPERATIONAL StJTTAaILITY TEST OF THE F-86F AIRPLANE

1. Transmitted herewith is the Final Report on Project No. APG/
TAT/90-A, the object of which was to determine the operational suit-
ability of the F-86F Airplane in the role of a fighter-bomber.

2. The F-86F is basically an F-86E modified to incornnrtp a
more powerful engine and provisions for carrying both an external fuel
tank and ordnance under each wing, In addition, the F-86F is equipped
with the latest UHF Command Radio and the A-4 Gun-Bomb-Rocket Sight.

3. Test results indicate that the F-86F can perform the fighter-
bomber role within the limitations specified by the report.

Major General, USAF
Commandi ng
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1. INrRODUCTION:

a. This test was conducted at the request of Headquarters,
USAF, by letter, subject: "Operational Suitability Test of the F-86F
Airplane," dated 29 September 1952. (See Appendix A.)

b. Tie North American F-86F is a single place jet fighter,
powered by a J47-GE-27 axial flow turbojet engine rated at 6090 pounds
of thrust, It has swept-back wings and empennage, hydraulic irrever-
sible controls, an artificial control stick "feel" system, fuselage
speed brakes, and an AN/ARC-27 (UHF) radio set. The F-86F dash 25's
and dash 30's, which were used for this evaluation, are fighter-bomber
versions of the "F" series aircraft. To provide this fighter-bomber
capability, four (4) underwing pylons are available for carrying vari-
ous combinations of fuel tanks, bombs, napalm, etc. In addition, there
are six (6) .50 caliber M-3 machine guns and eight (8) 5 inch HVAR posts,
A more detailed description of the F-86F is contained in Appendix B.
The aircraft used on this project were equipped with leading edge wing
slats. However, later aircraft are being fitted with, and older air-
craft will be retro-fittted to, solid leading edges which increase the
high altitude capabilities of the aircraft.

2. 0JECT: The object of this test was to determine the opera-
tional suitability of the F-86F, dash 25 and dash 30 series aircraft,
as a fighter-bomber and to evaluate the optimum tactics and techniques
for Its use as a fighter-bomber.

3. OPERATIONAL ASPECrS:

a. Imeact:

(1) Personnel. The introduction of F-86F aircraft into
fighter-bomber organizations will not increase the
personnel requirement for operations and maintenance
over and above those already authorized in appropriate
TOWE S.

(2) Training:

(a) Personnel familiar with and proficient in engine
and airframe maintenance of F-86E type aircraft
will require no additional training to support
the F-86F.

(b) As pointed out in previous tests (APG/TAT/52-A-2),highly trained technicians are required to main-
tain the A-4 Gun-Bomb-Rocket Sight System.

Project No. AFt1U92A
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(c) Qualified VHF technicians will require an indoc-
trination course and "on the job training" for
transition to the UHF system of communication.

() Jet fighter-bomber pilots will require a minimum
of ten (10) hours of transition time to become
acquainted with the cockpit arrangement and the 9
sensitive flight characteristics (porpoising)
of the F-86F.

(e Training missions in which ordnance is delivered
against simulated ground targets are necessary
to instruct the pilots in the tactics and tech-
niques fur the optimum delivery of ordnance with
the F-86F. Dive bombing with the manual pip con-
trol (see Appendix B) will require a brief orien-
tation as to the theory and method of operation
coupled with a minimum of four (4) bomb runs on
a simulated target before pilots will be profi-
cient in this method of bombing.

(f) Experienced fighter-bomber pilots not familiar
with the A-series Sights will require approxi-
mately five (5) days for familiarization. Pilots
familiar with the A-1 Sight will require a short
indoctrination for familiarization with the -4
Sight. Appendix F contains information which can
be used for preparation of a suitable training
prospectus.

(3) Suipply and Equipment:

(a) Supplies and supply problems will remain reln-
tively the same as those of other jet fighter-
bomber organizations. Replacement of parts
and major components of the aircraft will be
approximately that of the F-86E aircraft, except
that main gear tire consumption will be greater.
M'ee Appendix F for a list of parts consumed
during the test)

(b) Adequate test equipment, mock-ups, and facilities
are required for A-ii Sight maintonance. (See
Reference 1 and 2, Appendix C)

(c) Adequate test equipment, mock-ups, and facilities
are required for U1W radio maintenance.

(d) Standard bomb loading equipment must be modified
or new equipment devised for the loading of l00
pound bombs and full napalm or chemical tanks.
(See Appendix E)

Projeot No APTATI A
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(e) A modification must be made to either the bonb
pylon or the tank, if chemical tanks are to be
used, The M-10 Smoke Tank, even then, will not
fit the pylon. (See Appendix E)

(f) Special bomb and rocket racks must be devised
if M-38, 100-pound practice bombs, or 8 CM and
2.75-inch FFAR's are to be used. (See Appendix
E)

b. Capabilities and Limitations:

(1) General:

(a) The radius of action of the F-86F is approxi-
mately 250 nautical miles when carrying two (2)
200-gallon external fuel tanks and two (2) 10-
pound bombs. This and other typical mission
profiles are included In Appendix D.

(b) The production F-86F with two (2) 200-gallon
tanks on the outboard pylons requires consider-
ably more pilot skill to maintain close forma-
tion than the F-86S with two (2) 120-gallon
tanks. In addition, F-86F's equipped with ex-
ternal fuel and ordnance loads, above altitudes
of 30,000 feet, have a tendency to porpoise
slightly. In attempting to stay in close forma-
tion, the pilot will tend to over-control and the
porpoise will be aggravated.

(c) Extromo caution must be exercised when operating
from mat runways because of the limited
ground clearance beneath certain types of exter-
nal ordnance and fuel tanks.

(d) The outboard pylons are to be used for carrying
fuel only, since there are no arming facilities
at. this location. Although the 200-gallon tank
Is ounsidered the standard installation for the
outboard pylon, action is underway to provide
modification kits for the 120-gallon tank to
permit its installation at that station; also,
this Interchangeability is considered very de-
sirable from a logistics standpoint.

Project No. APG/TAT/90-A
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(e) The handling characteristics, during ground
attacks at speeds in ex.-ess of 480 knots with
external stores are undesirable sace there
is a tendency for the aircraft to porpoise and
become uncontrollable.

(f) The arming wires do not always release when
the bomb switch Is returned to the "off" posi-
tion. These whipping wires punch holes in the
wings and flap surfaces.

(g) Caution must be exercised in the use of the
windshield defroster. It should be turned on
only to remove ice and turned off immediately
after the ice has been melted.

(2) Gunneg:

(a) The F-86F is capable of conducting air-to-ground
gunnery missions against relatively small tar-
gets, such fs tanks, trucks, gun emplacements,
etc., but with accuracies that are somewhat less
than for the F-84G aircraft. (See Reference 1,
Appendix C) The F-86F is not as stable a gun
platform as the F-84G aircraft.

(b) The optimum airspeeds for attacking groundtar-
gets are between 400 and 425 knots with the dive
brakes extended. At higher airspeeds, small
corrections in tracking errors are very diffi-
cult to make, and pilots have a -endency to over-
control and introduce oscillations into the air-
craft flight path that are very difficult to
control.,

() The capability of the F-86F to conduct air-to-
air missions was not determined due to the
accelerated nature of the test. However, the
F-86F in support of another APGC test (;ee
Reference 16, Appendix C) successfully made
camera gunnery attacks against bomber type air-
craft above 45,000 feet. The accuracies obtain-
able should be at least equal to those of the
F-86E (see Reference 2, Appendix C). Clean
F-86F's can operate successfully at altitudes
as high as 50,000 feet under normal conditions.

Project No.
Page



) Rocketry:

(a) The F-6F, as presently being delivered to the
using organizations, is capable of carrying only
5-inch HVAR's. The performance of the F-86F
in firing these rockets against ground targets
is not significantly different from the F-86E and
F-84G aircraft. However, as can be seen from the
rocket impacts shown in Appendix D, the expected
hit probability against a medium tank (approxi-
mately 2 mils radius when firing at 3000 foot
slant range) Is still small.

(b) The optimum airspeed for attacking targets with
rockets is between 400 and 425 knots with the
dive brakes extended. Small corrections in
tracking errors are extremely difficult to make
and pilots should exercise caution so as not to
over-control and introduce oscillations.

(c) Although the F-86F was designed to carry only
5-inch HVAR's, special racks were designed by
the APGC to carry 8 CM rockets and special APOC
adaptors were made to allow loading and firing
the 2.75-inch FFAR Century Expendable Launchers.
(See Appendix E) Both types of rockets were
successfully launched from the F-86F without
damage to the aircraft or external fuel tanks.
Due to the accelerated nature of the test, the
accuracy of the F-86F firing the 8 CM or 2.75-
inch rockets was not determined. however, the
accuracies obtainable will probably be somewhat
less than those for the F-84G because the plat-
form Is not as stable. (See Reference 1, Appen-
dix C)

(4) Dive Bombing:

(a) A-4 Automatic Release: Although it is possible
to loud and carry 500-pound and 1000-pound bombs
on the F-86F aircraft, it is not possible to
release these bombs automatically by the A-4
Sight System. Attempts to release the bombs
automatically result in the bombs striking and
damaging the under surface of the wings and
flaps. In view of this, bombs were not dropped
with the sight set for "automatic" releases and

Project No. A./TAT/9-A
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consequently, the accuracy of. the system Is not
known, However, it is not expected that the
accuracy would be significantly different Irom
that of the F-64G alrcraft in automtatic dive
bombing with the A-4 sight (CEP of 58 mils with
release altitude of 3000 to 5000 feet, see
Ftq 8, Appendix D.)

(b)Fixed Sht Bombing: Dive bombing with the sight
set in a fixed position and the pilot manually
releasing the bombs, requires considerable skill.
Even a well qualified and proficient pilot will
not be able to consistantly obtain hits against
targets the size of tanks or trucks using the
fixed sight method of dive bombing. Of the twenty
(20) bombs dropped by this method during this test,
the circular error probable was 55 mils, with the
mean point of impact being displaced 244 feet
short and 45 feet to the Lift of the target.
(See Figure 4, Appendix D.)

(c) Manual PiR Control Bombing: A detailed descrip-
tion of the manual pip control bombing system
(MPC) is given in Appendix B. This system was
proposed by The North American Aviation, Incor-
porated, as a solution to the bombing problem
with the F-86F and similar aircraft. The accura-
cies that can be obtained by using this system
are an improvement over the oher methods of
dive bombing; however, these accuracies do not
give the F-86F the capability of bombing small
tactical targets. The results obtained when
bombing with the MPC system indicate that the
optimum dire angle is approximately 50 degrees
with a resulting CEP of 43 mils. Dives from 32
to 70 degrees result in a CEP of 51 mils and 34
mils respectively; however, the optimum grouping
of the bombs about the target is obtained in
the 5Odegree dive.

(5) Napalm Bombing: E-74 Fire Bombs can be released at
airspeeds from 250 knots to 515 knots without damage
to the airplane or external fuel tanks. Releases
at speeds in excess of 515 knots, or single releases
at speeds above 480 knots when carrying two (2) 200
gallon external tanks, will cause the aircraft to
oscillate (porpoise) violently and tend to become

Project No. AIG/TAT/90-A
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equipment. The M.-.4 and M-11 Portable Bomb
Hoist can be used to load 00 pound bombs,
but due to the nearness of the aircraft's vin(
to the operator, and the nearness of the bomb
shackle to the ground, it places the operator
in an uncomfortable and awkward position.

(c) The loading of E-74 fire bombs cannot be
adequately performed with present bomb loading
equipment. The bombs w.-l1 have to be loaded
empty and filled after being secured to the
aircraft.

(d) Special doilies for loading 1000 pound bombs
and full napalm tanks have been devised and
the plans are presented in Appendix E, These
dollies prove to be workable and efficient in
operation; however, they havo not been apprZved
by USAF at this time.

(e) Standard M-10 smoke tanks and E-26 chemical
tanks cannot he used on the F-86F aircraft,
However, with a special modification to dhe
bomb pylons, it is possible to install the
E-26 tanks. (See Appendix I)

(7) Mai Artenance: Maintenance for the F416F remains the
same as with the F-86E and F-84G aircraft. A de-
tailed description of the maintenance ::equired for
the Dicat 2i.. majo'.m %# nt d ing the
period it was undergoing operational suitability
testirnj is jiven in Appendix E,

Proj ct No. A'";/TH /90---A



uncontrollable. (See Appendices D and F) The
accuracy of napalm bombing with the F-86F remains
the same as with the F-66E and F-84G aircraft.

(6) Armament Loadia,:

..,4 a)1 e loading of the six (6) .50 caliber guns
ard the loading of the 5 inch HVAR's imposes
no difficulties for armament personnel. The

p. - time required to load those munitions remains
the same as for the P-86E and F-84G aircraft.

(b) The loading of 1000 pound bombs cannot be
adequately performed with present bomb loading
equipment. The M-7 and M-8 Portable Bomb
Hoist can be used to load 1000 pound bombs,
but due to the nearness of the aircraft's wing
to the operator, and the nearness of the bomb
shackle to the ground, it places the operator
in an uncomfortable and awkward position.

(c) The loading of E-74 fire bombs cannot be
adequately performed with present bomb loading
equipment. The bombs w4 l1 have to be loaded
empty and filled after being secured to the
aircraft.

(d) Special doilies for loading 1000 pound bombs
and full napalm tanks have been devised and
the Plans are presented in Appendix E. These
dollies prove to be workable and efficient in
operation; however, they have not been approved
by USAF at this time.

(e) Standard M-10 smoke tanks and E-26 chemical
tanks cannot be used on the F-86F aircraft.
However, with a special modification to the
bomb pylons, it is possible to install the
E-26 tanks. (See Appendix D)

(7) Maintenance: Maintenance for the F-86F remains the
same as with the F-86E and F-84G aircraft. A de-
tailed description of the maintenance zequired for
the aircraft and its major components during the
period it was undergoing operational suitability
testing is given in Appendix E.

Project No. APG/TATI90-A
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c. Operational Techniques: The techniques to be used in the
employment of the F-66F as a fighter-bomber are not significantly dif-
ferent from those employed with the F-86E and F-84G. A detailed out-
line of the techniques recommended for the employment of the F-86F
is given in Appendix F.

4. CONCLUSIONS:

a. The F-86F is capable of performing the role of a fighter-
bomber within the limitations specified above.

b. The F-86F is not as stable an ordnance platform as the
F-84G and smooth tracking of ground targets Is difficult.

c. Airfields and operating areas should be in a relatively
smooth condition for the operation of F-86F's with external ordnance.

d. The rocket carrying capabilities of the F-86F, presently
limited to 5-inch HVAM's, is considered inadequate.

e. The probability of destroying small tactical targets such
as trucks or flak guns with 5-inch rockets or by dive bombing with the
F-86F is small.

f. Adequate loading equipment for 1000-pound bombs and full
E-74 fire bombs or E-26 chemical tanks is not available.

g. The F-86F does not have a smoke or chemical laying capa-
bility without aircraft or chemical tank modifications.

5. RECOIENDATIONS: It is recommended that:

a. A study be made to determine the cause of the marginal
stability and subsequent action be taken to increase the stability of
the F-86F during flights with external ordnance, above 30,000 feet
and during high speed ground attacks.

b. Immediate action be taken to increase the rocket carrying
capability of the F-86F to include 8 CM rockeLs and 2.75-inch FFA
Rockets.

c. Suitable bomb and napalm tank loading equipment be de-
signed and made available to F-86F organizations.

d. A suitable chemical tank be developed for use on the F-86F.

e. Additional testing be conducted with the Usinual Nip Control.

Project No. APG',' T/90-A
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f. The sight reticle camera lens adaptor be reduced in size,

and that the scoop camera lens be changed to a 3-inch lens.

g. Strike cameras be installed on the F-86F.

h. Piles receive a thorough indoctrination course on the
use of the A-4 Gun-Bomb-Rocket Sight System.

i. A positive means of releasing the arming wires be provided.

J. Immediate action be taken to provide modification kits for
carrying of the 120-gallon tanks on the outboard pylons.

k. Investigations be made to determine the feasibility of pro-
viding armament facilities for the outboard pylon, to allow carrying
extra munitions when the tactical situation permits.

1. A Final Phase Squadron Test be conducted jointly by the Air
Proving Ground Command and the Tactical Air Command to determine the
unit capabilities of thA F-86F.

Major General, USAF
Commanding

Project No. APG/TAT/90-A
Page 13

-4



C 0 P Y DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE

Washington 25, D. C.

AFDRQ-TA-S 29 Sep 52

SUBJECT: Operational Suitability Test of the F-86F Airplane

TO: Commanding General
Air Proving Ground Command
Eglin Air Force Base
Florida

1. Request an Operational Suitability Test of the F-86F airplane
as a fighter-bomber be conducted under USAF priority of IA APGC prece-
dence of 13A on APGC Precedence List of I March 1952. Three (3) F-86F
aircraft have been allocated APGC for this purpose under Project APG2F-
771. These aircraft will be the first available fighter-bomber versions
of the F-86F. Direct communication with Headquarters, Air Materiel
Command# and Headquarters, Air Research and Development Command is
authorized in order to effect delivery of aircraft and equipment neces-
sary for this test.

2. The fighter-bomber version of the F-86F differs from earlier
models in that four (4) underwing pylons are installed, allowing simul-
taneous carriage of bombs and external fuel, For this reason, it is
believed that much of the basic infczmation obtained from the F-86F
aircraft assigned to Project Gun-Val will apply to the fighter-bomber
test,

3. Test of this aircraft should be programmed to determine the
suitability of the F-86F to perform the fighter-bomber mission. The
following points should be emphasized during test:

a. Take-off requirements with various external store configu-
rations, from mat runways as well as concrete runways,

b. The air-to-air capability of the fighter-bomber with no
external stores during combat,

c. The capability to evade enemy fighter aircraft when carryinga special weapon (TX-12). (It is realized that the solution to this

Project No. A&TAT/90-A Appendix A, Page 1
Page 14
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SUBJECT. OST of the F-86F Airplane (Cont'd)

problem may depend on the 
development of tactics and techniques of pene-

tration rather than reliance 
on performance alone.)

d. Optimum dive bombing techniques 
with either conventional

weapons or the TX-12.

e. Radius of action:

(1) With two (2) 1000 lb bombs and two 2) 120 gallon

external fuel tanks.

(2) With 4wo (2) 1000 lb bombs and two (2) 200 gallon

external fuel tanks.

(3) With one (1) TX-12 special weapon and maximum fuel.

(4) With 8x5 inch HllVAflockcts and external fuel.

(5) With 8cm rockets and external 
fuel.

(6) With no external munitions 
and maximum external fuel.

4. This letter confirms TWX 
Directive, Headquarters USAF, 

Assis-

tant for Development Programing, 
DCS/Development, dated 16 June 

1952.

BY COMMAND OF THE CHIEF OF STAFF:

/ti/s/ JAMES 0. GUTHRIE
Colonel, USAF
Deputy Director of Requirements

Appendix A, Page 2 
Project No* - A1 -
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DETAILED DESCRIIION OF THE F-86F

1. The North American F-86F is a single place jet fighter, powered
by a J47-GE-27 axial flow turbojet engine rated at 6090 pounds of thrust.
The aircraft is characterized by swept-back wings and empennage, a com-
bination of elevator and stabilizer into one unit known as the control-
lable horizontal tail, a completely hydraulic and irreversible system
for control surface operation, an artificial "feel" system to provide
comfortable stick forces, and fuselage speed brakes.

2. This aircraft was designed primarily as a high speed, high al-
titude fighter; however, the dash 25 and dash 30 series were modified
for the fighter-bomber role. These series of aircraft differ from pre-
ceding I'" series aircraft in that the wing was structurally built to
take the loads of 200 gallon external tanks at outboard station 118
accompanied by external ordnance carried at inboard station 72.6. Bombs,
rockets and napalm can be carried in company with the 200 gallon tanks.

3. The aircraft is equipped with six (6) o caliber machine guns
mounted in the forward fuselage and aimed by the A-4 Gun-Bomb-Rocket
Sight and AN/APG-30 Gun Ranging Radar.

4. The aircraft is also equipped with an AN/ARC-27 Command Radio
Set (UH).

5. There are numerous combinations of external configurations
capable of being carried by the F-86F dash 25 and dash 30 series air-
craft. The following configurations are the most probable configura-
tions to be used:

a. Two (2) 200 and two (2) 120 external fuel tanks:

Proj ect No. APGTAT/90-A Appendix B, Page 1
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b. Two (2) 200 gallon fuel tanks and two (2) 1000 pound bombs*

c, Two (2) 200 gallon fuel tanks and two (2) 500'pound bombs.

Appendix B, Page 2 Project No. A
Page 17



d. Two (2) 200 gallon fuel tanks and two (2) E-74 (samb as E-26
chemical tanks) napalm tanks:

7A1

e. Two (200) gallon fuel tanks and eight (8) 5 inch HVAR's:

Project No. A&GTAT/90-A Appendix B, Page 3
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f. Sixteen (16) 5 inch HVAR's;

IJ,

g. Two (2) 200 gallon fuel tanks and four (4) Century Launchers
(seven (7) 2.75 iich FFAR's in each pod):

Appendix B, Page 4 Proj ect No. APG/TATI90-A
Page 1



h. Eight (8) Century Launchers (total of fifty-six (56) 2.75
inch FFAR's):

1. Two (2) 200 gallon fuel tanks and eight (8) 8 CM rockets
(locally manufactured racks):

17

Proj Oct No. APG/Tff/90-A Appendix B, Page 5
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j. Sixteen (16) 8 CM rockets (locally manufactured racks):

Iv'0

k. Two (2) 200 gallon fuel tanks and 4 M-38 100 pound
practice bombs (locally manufactured racks):

Appendix B, Page 6 Proj ect No. APg/TAT/90-A
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1. Eight (8) M-38 100 pound, practice bombs (locally manufac-
tured racks).-

in. Two (2) 200 gallon fuel tanks and two (2) M-30 100 pound
practice drill bombs:

Proj ect No, AITATI90-A Appendix B, Pa p.I 7
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n. Two (2) 200 gallon fuel tanks, two (2) 1000 pound bombs and
four (4) 5 inch HVAR's.

o. Two (2) 200 gallon fuel tanks, two (2) 1000 pound bombs and
two (2) Century Launchers:

..... ... ...

Appendix B, Page 8 Project No. APO/TAT/90-A
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6. Detailed description of the Manual Pip Control system for dive

bombing with the F-86F aircraft:

a. Introduction:

(1) The F-86F airplane is equipped with the A-4 Gun-
Bomb-Rocket Sight. In current operational and
training practice, the A-4 "automatic" bombing func-
tion is not used in dive bombing since it is pro-
hibi ted by Technical Order No. O1-60JL-69, 4 Decem-
ber 1951. Rather, a rocket off-set position of
the sight is used to provide an approximation of the
required lead. Use of this technique of sight oprra-
tion requires that a similar approach, entry and
dive angle be used for each pass. Although this
method is useful for training, It Is considered un-
satisfactory for combat operations where the tactical
situation requires considerable flexibility.

(2) The Manual Pip Control system has been devised to
improve the dive bombing function in the F-86F. Its
purpose is:

(a) To make available a control which will displace
the A-4 pip to the required lead position fcr
any useable approach.

(b) To provide simple but effective aids to help
the pilot attain and recognize the proper re-
lease conditions.

(c) To provide additional safety in the dive bombing
operation,

b. Description of the Manual Py Control System for Dive Bombing:
The Manual Pip Control system consists of the Manual Pip Control unit, the
bombing altimeter and canopy lines for the F-86F aircraft.

(1) Manual Pip Control Unit .(MPC): This unit is shown in
photograph numbers I and 2 below. Its principle pur-
poso'ids to provide a control which will electrically
depress the A-4 Sight reticle through a range of 0 to
174 mils. An on-off toggle switch shown in the phrto-
graphs, actuates the MPG. When this switch Is in the
"Normal" position, the A-4 will function normally;
when placed in the "Bomb" position, the MPC takes over
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control of the pip and fixes it in electrical cage
at the depression selected by the knob control, (The
A-4 Sight function selector 'ever on the center pedes-
tal must be in either the "Gun" or "Rocket" position
for use with the MPC.) The MPC has been provided with
four (4) sets of dials, one (1) fixed on the face, and
three (3) others which fold down over the control knob.
The fixed dial is calibrated In mils of lead angle;
operation of the knob depresses the pipper of the A-4
to any desired value from 0 to 174 mils. The three (3)
folding dials represent three (3) initial entry con-
ditiona and have two (2) scales each. The inner (green)
scale is marked "Dive Angle" and the outer (red) scale
is marked "Index Altitude." These two (2) scales have
been calibrated In terms of the F-86F dive characteris-
tics for the following entry and terrain clearance
conditions:

(a) Controls: Speed brakes extended and throttle in
fu ll e position at entry*

(b) Entry Altitude and Airspeed: The three (3) sets
of dials represent the following three (3) sta-
bilized entry conditions:

Altitude Above Target Indicated Airspeed

10,000 feet 305 knots IAS
15,000 feet 288 knots IAS
20,000 feet 270 knots IAS

(The airspeeds represent the speed for best climb
at these altitudes.)

(c) Terrain Clearance: The scales have been celibrated
to give a 2,500 foot terrain clearance for a 5 "g"
pull-out initiated at the release altitude indi-
cated on the bombing altimeter. If the above entry
conditions are followed, the airspeed at any alti-
tude during the dive is accurately known (see Fig-
ures I thru 8) and the required release altitude,
lead, and terrain clearance for the dive angle chosen
are determined. Dive angles from 200 to 80 are
available. The "Index Altitude" scale gives the
correct sea level target release altitude for the
dive angle chosen, The bombing altimeter adds

Appendix B, Page 10 Project No. A.TA.T90-A
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the necessary correction for actual target
altitude. The bombing altimeter is connected
to the static source and reads outside pressure
altitude.

(2) The Bombing Altimeter: (See photograph number 3.)
This instrument consists of a standard cabin altimeter
with a dial attached to the face. The principle pur-
pose of the bombing altimeter is to give the pilot an
accurate and safe bomb release and pull-out indication,
therefore, It is placed immediately adjacent to the
A-4 reflector plate where it may be seen with a
minimum of distraction from the tracking operation.

(3) Cano.y Lines: The canopy lines shown in photograph
number 4 are provided to check dive angle. This is
done by reading of the line nearest to the horizon or
other horizontal reference, such as base of cloud
cover, Photograph number 5 shows the installation of
the MPC and the bombing altimeter in an F-86F.

7. See Appendix D for test procedures and results.

8. See Appendix F for operational techniques.
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control of the pip and fixes it in electrical cage
at the depression selected by the knob control. (The
A-4 Sight function selector lever on the center pedes-
tal must be in either the "Gun" or 'Rocket" position
for use with the MPC.) The MPC has been provided with
four (4) sets of dials, one (1) fixed on the face, and
three (3) others which fold down over the control knob.
The fixed dial is calibrated in mils of lead angle;
operation of the knob depresses the pipper of the A-4
to any desired value from 0 to 174 mils. The three (3)
Zolding dials represent three (3) initial entry con-
ditions and have two (2) scales each. The inner (green)
scale is marked "Dive Angle" and the outer (red) scale
is marked "Index Altitude." These two (2) scales have
been calibrated in terms of the F-86F dive characteriis-
tics for the following entry and terrain clearance
conditions .

(a) Controls: Speed brakes extended and throttle in
full idle position at entry.

(b) Entry Altitude and Airsgeed: The three (3) sets
of dials represent the following three (3) sta-
bilized entry conditions:

Altitude Above Target Indicated Airspeed

10,000 feet 305 knots IAS
15,000 feet 288 knots IAS
20,000 feet 270 knots IAS

(The airspeeds represent the speed for best climb
at these altitudes.)

(c) Terrin Clearance: The scales have been calibrated
to give a 2,500 foot terrain clearance for a 5 "'g"
pull-out initiated at the release altitude indi-
cated on the bombing altimeter. If the above entry
conditions are followed, the airspeed at any alti-
tude during the dive is accurately known (see Fig-
ures 1 thru 8) and the required release altitude,
lead, and terrain clearance for the dive angle chosen
are determined. Dive angles from 200 to 80 are
available. The "Index Altitude" scale gives the
correct sea level target release altitude for the
dive angle chosen. The bombing altimeter adds
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the necessary correction for actual target
altitude. The bombing altimeter is connected
to the static source and reads outside pressure
altitude.

(2) The Bombing Altimeter: (See photograph number 3.)
This instrument consists of a standard cabin altimeter
with a dial attached to the face. The principle pur-
pose of the bombing altimeter is tc gi',. the pilot an
accurate and safe bomb release and pull-out indication,
therefore, it is placed'immediately adjacent to the
A-4 reflector plate where it may be seen with a
minimum of distraction from the tracking operation.

(3) Canopy Linies: The canopy lines shown in photograph
number 4 are provided to check dive angle. This is
done by reading of the line nearest to the horizon or
other horizontal reference, such as base of cloud
cover. Photograph number 5 shows the installation of
the MPC and the bombing altimeter in an F-86F.

7. See Appendix D for test procedures and results.

8, See Appendix F for operational techniques.
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Photograph #2
Manual Pip Control Unit
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Photograph #4
Canopy Lines.
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Photograph 85Manual Pip COWirol Unit and Bombing Altimeter in F-86F Aircraft.
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Figure 3
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Figure #5
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Figure 47
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RELAI1M TESTS

1. AP /TAT/52-A-2, "Operational Suitability Test of the A-4 Gun-Bomb-
Rocket Sight Installed 1,i the F-84G Aircraft."

2. APG/AB/1A-1, "Operational Suitability Test of the A-4 Gun-Bomb-
Rocket Sight with AN/APG-30 Radar Ranging Installed in the F-86E
Aircraft."

3. APG/TAT/47-AB, "Operational Suitability Test of E-74 Fire Bomb and
E3R2 Incendiary 0il Mixer and Transfer Unit."

4. EO-555-706A, Letter Report on "Final Engineering Test of 1-51 Fire
Bomb,"

S. Project AP/14914 - 5, "Operational Suitability Test of the =3
Fragmentation Bomb Racks."

6. APG/TAB/12-A, "Operational Suitability Test of the F-6A Airplane
with the A-IC Gun-Bomb-Rocket Sight for Bombing and Rocket Firing."

7. Project 4-50-lO ellls AFB), Final Report of "Testing of Modified
F-86 Aircraft for Rocket Firing."

8, APG/TAB/92-A, "Performance Test of Fighter Aircraft Equipped with

U-10 Spray Tanks."

9. APG/TAT/45-A, "Suitability Test of EX-lO, 1000 Pound Low Drag Bomb,"

10. APGYTAB/26-A, "Operational Suitability Test of Landing Mats as Run-
wayi for Jet Aircraft."

11. APGTAT/89-A, "Operational Suitability Test of the 2.75 Inch Folding
Fin!Aircraft Rocket and the Century Expendable Launcher."

12. APG/TAB/36-A-2, "Pre-Combat Test of the 8 CM Rocket Installation on
the F-84E (Phase II)."

13. APG/SAB/59-A, "Operational Suitability Test of Modified B-1 Kidde
Aut;matic Gun Charger for Caliber .50 1-3 Machine Gun Installed in
Upper Forward Turret of B-SOD Aircraft."
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L 14. APGITAB/36-A-3. Final Letter Report on "Combat Suitahilltv nf thp
Oerlikon 8 CM Rocket on the F-84E (SWATmOCK)"

15. Project No. 2492--5, "Operational Suitability Test of Light Weight
Automatic-Pneumatic Gun Charger for Caliber .50 M-3 Machine Gun."

16. Project No. APG/ADA/61-A, 'Project Feather Weight" (Classificstion
TOP SECUT).
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TEST PROCEDURES AND RESULTS

CRUISE CON7IROL AND TAKE-OF_ DISTANCES

1. Ordnance Delivery:

a. General: All ground attack missions were flown against
fixed ground targets and data were recorded of impact, dive angles,
slant raymns. ;!d £alraft. altitude by ground mean,5neents and sgnh
reticle cameras. Afhspeeds, nIrcraft handling cheracteristics and
other pertinent data were obtained from pilot interrogation.

b. Air-to-Ground Gunnery:

(1) Procedure: Missions were flown against the ground
target from dive angles of approximately 30 and 60
degrees and at airspeeds ranging from 350 knots Io
525 knots. Dives were made with and without the use
of dive brakes with the guns fired at a slant range
of 2500 to 800 feet.

(2) Results: The maximum hits obtained on the target were
SW othe rounds fired and several missions failedlto
obtain a hit. A review of the sight reticle film and
interrogation of the pilots indicates the optimum at-
tacking speed to be between 400 and 450 knots; at
speeds above 500 knots minor corrections in sighting
errors are very difficult to make. The results also
indicate that violent break-offs should not be attempted
because of the tendency of the aircraft to porpoise and
become uncontrollable.

c. Rocketry:

(1) -Procedure:

(a) Five (5) Inch HVA Rockets were fired against a
fixed ground target using an entry altitude of
approximately 10,000 feet with a standard 90
degree side approach. The standard sight setting
for the A-4 GBI Sight was reduced from 4.2 seconds

Project No. AIG/ T 0A Appendix D, Page 1
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to 1.5 seconds and the depressiot angle was
reduced from 51 mils to 20 mils in the 

"normal"

setttng and by a proportional amount in the
"1steep" setting (Ref. Proj, No. APG/TAB/52-A-2)o
Attacks were made with the sight set in the
"steep" and "normal" position, with and without
the use of dive brakes. The rockets were fired
from an average slant range of 4150 feet for the
"steep" setting and 3600 feet for the "normal"
setting; the average airspeed at the fire Pont-
was between 400 and 425 knots.

(b) 8 CM, rockets and 2.75-inch FFTA Century Expend-
able Launchers were ground and air fired with
external stores attached to the aircraft to
determine if these rockets could be launched
satisfactorily from the aircraft when carrying
external stores.

(2) Results:

(a) Forty (40) five-inch HVA rockets were fired at
the target and scored with the sight set in one
of the two functions for the 5" HVA rockets.
Sixteen (16) releases were made in a thirty (30)
degree dive with the sight set for 5" HVA rockets
"normal"; the remaining rockets were fired from
about forty-five (45) degree dive with the sight
set for 5" HVA rockets "steep". The impact of
each rocket is shown in Figures 1 and 2.

(b) The 8 CM and 2.75-inch FFAR Century Expendable
Launchers were fired successfully from the F-86F
without adverse affect to the aircraft or eternal
stores.

(c) 5" HVA rockets fired from an F-84G are shown in
Figure 3.

d. Fixed Sight Dive Bombin :

() Procedure: Dive bombing missions were flown at fixed
ground targets using 100, 500, and 1000-pound bombs.
Attacks were made on the target from a ninety (90)
degree side approach at approximately 10,000 feet in

Appendix D9 Page 2 Project No. APG/TAT/90-A
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dives from forty-five (45) to fifty-five (55) degrees
with dive brakes extended. The airspeed at entry into
the dive was approximately 200 knots with the throttle
in the idle position and the dive brakes extended.
Single releases were made manially at an altitude of
approximately 2,900 feet.

(2) Results: Twenty (20) bombs were dropped and scored
with the pilot releasing the bombs manually. The
impact of each bomb is shown in Figure 4, A review
of the impacts indicates a circular error of 55 mils
with the mean point of impact being 1,000 feet short
and 150 feet to the left of the target.

e. Manual Pip Control live Bombing:

(1) Procedure: Forty -seven (47) bombs were dropped against
a fixed ground target using the MPC method of attacking
a target (see Appendix B). The target was attacked
with 100, 500, and 1000-pound bombs from dive angles
of 30, 50, and 70 degrees with the average release alti-
tudes being 3500, 5000, and 7500 feet respectively,
above the selected target altitude.

(2) Results: The results obtained from the different dive
angles are presented in Figures 5, 6, and 7. A review
of these figures indicates that practically all the
impacts were short of the target with the circular
error probable being 51, 43, and 34 mils for the 30,
150, ant 70 degree dives respectively. An inspection
of the impacts shows that only one bomb would have de-
stroyed a target the size of a tank (Figure 6). Re-
sults of dive bombing (Automatic Release) taken from
the Operational Suitability Test of the -4 Sight are
shown in Figure 8.

2. Aic-raft Performance:

a. Take-off Distances.

(1) P d Take-off distances and the distances to
clear a fifty (0) foot obstacle for various exte:nal
loads of the aircraft were measured by means of a
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ground phototheodolite located a known distance from
the runway. Ail take-offs were made from a concrete
surface and an engine power setting of 98%. The 9
power setting was used in lieu of 100% to simulate
formation take-offs. Mat take-off distances were not
made due to the unavailability of a mat runway, how-
ever, mat take-off distances were obtained by multi-
plying the concrete distances by a factor of 1.2
(AG/:AB/ 26-A).

(2) Results: The results are presented in Figures 9 thru
27.

be Climb:

(1) Procedure: Climb data for various external loads were
obtalied by employing the "energy" climb method (AF
Technical Report 46273) of determining rates of climb
and airspeeds for best rate of climb. Surveys were
made at 1,000, 10,000, 25,000, 35,000, 40,000 and
45,000 feet. Check climbs were made to substantiate
the results of the "energy" data and also to record
fuel consumptions during climbs. All climbs were made
at 9% power.

(2) Results: The results obtained are presented in Figures
9 thru 27.

o. Cruise Control:

(1) Procedure: Fuel consumption for various altitudes and
airspeeds was measured for different external loads of
the aircraft. These data were reduced and the optimum
cruise airspeeds and power settings were determined and
actual radius of action missions were flown to substan-
tiate the calculated cruise control. The ordnance car-
ried on these missions was expended at the maximum
radius point in a simulated combat attack against tac-
tical ground targets.

C) Results: The results are presented in the form of
mission profiles shown in Figures 9 thru 27.
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5"HVA ROCKETS FIRED AIR TO GROUND I
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A~bD~er A..Aa~tlf-ur (I Evcf~I

+Ran1ge

-Dot. Target+e.

Doo

0 0CEP: 55 A Is~

Awago Pal Ats 9900' Ras*

D1" Aales 50
*AirSpeed: 350 600MPH*

0 200

Graphic Scale r oot

Appendix 0, Page 8 Project No. AIAT9-Page 49_______



BOMBS DROPPED FROM F-86F FIGHTER
AIRCRAFT MANUAL PIP CONTROL SYSTEM
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BOMBS DROPPED FROM F-86F FIGHTER
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RESULTS OF DIVEBOMBING (AUTOMATIC RELEASE)
TAKEN FROM OPERATIONAL SUITABILITY TEST OF
THE A-4 GUN-BOMB-ROCKET SIGHT MOUNTED

IN THE F-84G
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MNIZWrON. RIN MA A LM SUMX

1. Hal~o tioj: The following harmonization and boresight
procedure for guns and sight was used during the operational suitability
test. This prooedure is prlwauily for air-to-air gunnery since the re-
qjireient for survival during aerial combat is considered most important.

a. Mate"iel-Needed:

(1) Sight Line Level Xadicator.

(2) Computer Level.

(3) Gunner's Quadrant.

(4) Leveling Bar.

(5) Plumb Babs and Lines (2 ea.).

(6) Breech Sighting Tool.

(7) Aircraft Jacks and Pads,

(8) External Power Supply.

(9) Target at 1800-foot range. Size - 8 feet square with
3-foot bull's eye.

b. Pr~ceure

(1) Jack the aircraft up to normal flight attitude, using
gunner's quadrant to attain correct angle.

(2) Level the sight computer to plus or minus one degree,

(3) Align plumb bob lines on center of target.

(4) Using sight line level indicator for reference, adjust
the .Ight head elevation to reference point keeping
the sight in electrical cage.

(5) Keeping the sight caged, elevate target to coincide
with pipper.

(6) Boresight guns using sighting tool.

Project No, PG/TATL90-A
Appendix E. Page 1 Page 93

!i
e



(7) Uncage the sight and -et 1800-foot slant range into
the sight system in order to allow for bullet drop.

(8) With the sight in the uncaged position, jack the nose
of the aircraft up until the pipper is again on the
bull's eye.

(9) Fire one round from each gun, adjusting the gun until
the round hits the bull's eye.

(10) Fire a thirty round burst, five rounds from each gun.
Caution: If the jacks are not properly set, thee is
a possibility that the aircraft will push them over.

(11) Check the entire target for hits. Sixty-six and two

thirds (66-2/3) percent must be obtained.

2. gaintenance:

a. Aircraft:

(1) The J47-GE-27 engine gave a minimum amount of trouble
during the conduct of the test. Servicing require-
ments for this engine are no different than for the
J47-0-13 engine.

(2) During the early phases of the project, slow and
intermittent gear retractions were encountered. It
was found that the hydraulic utility systems had not
been serviced as per specifications* Due to the high
initial rate of climb on this aircraft, a low fluid
level in the utility reservoir will cause cavitation
of the utility pump.

(3) At, approximately 35:00 hours of flying time, the
fuselage and wing cell fuel filler caps seized and
the locking pins were sheared during removal. This
trouble stemmed from failure of the locking edge of
the adaptor assembly to which the filler cap locks.
Unsatisfactory reports have been submitted and the
contractor is presently investigating this failure.

(4) Four (4) failures of the switch assembly, Part Number
1516-15-1, in the Alternate Control System were diii-
covered during the test. It is recommended that these
switches be inspected at every 25:00 hour inspection
as detailed in T.0, 01-6OJWD-2 paragraph 2-91.
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b, Gunsiaht and Radar:

(1) Adequate test equipment must be provided the using
organization if full edvantago is to be taken of the
improvements in performance. One complete system
test set composed of the G-3 System Analyzer; Optical
Sight Tester, Constant Speed Portable Turntable and
Vacuum Pump for calibration checks, plus three (3)
additional G-3 System Analyzers for preflight and
normal maintenance checks, are considered essential
for adequate maintenance of the A-4 system within a
squadron of twenty-five (25) aircraft. The G-2
Test Set now in use with the A-lCM Sight is not
considered adequate for the A-4 Sight, but it can be
used as an interim measure,

(2) Several flights will be required for the removal of
retlcle vihrsktion from the sights of newly acquired
aircraft, On these flights, it is recomm ded that
all six guns be fired.

(3) One (1) of the sights of the operational suitability
test aircraft was found to have a loose deflection
gyro mount and tne screws holding down the gyro re-
quired a full turn to tighten* The sight hea' was
also checked and the deflection motor and mirror
assembly was found to be insecurely mounted, The
screws that held the deflectioD motor and mirror
assembly to the housing assembly were found lying
loose in the sight head case.

(4) The sight .eticle eweku leas adapte extekisiuu Is
extremely large and should be reduced in size.

c. Radio: The AN/ARC-27 is a suitable replacement for the
AN/A=C-3 when properly maintained by competent mechanics and supported
by an adequate parts supply.

d. 0rdnce_ Loading Difficulties:

(1) The 1-38, 100-pound practice bomb cannot be hung on
tho bomb pylon of the aircraft, however, thc " 3O,
100pound practice drill bomb can be hung on the
pylon, Plans for the APGC M-38, 100-pound practice
bomb rack are shown in Plans #1 and 92 attached.
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(2) The M-.65 t 1000-pound general purpose bomb cannot be
adequately hung on the bomb pylon of the aircraft with
the pzesently accepted bomb loading equipment. The
Air Proving Ground Command hes modified the Mark VI
U-1 Bomb Dolly so that these bombs can be loaded, but
this modification has not yet been approved. Plans
for the modification are shown in Plans #3.

(3) The Mark VII and Mark VIII Portable Bomb Hoists can be
used to load 1000-pound bombs, but due to the lack of
ground clearance, it is very difficult. Alo, the
cradle from the Mark VI M-i Bomb Dolly can be attached
to the M-1 Bomb Dolly and used to load 1000-pound
bombs.

(4) The U-65, 1000-pound general purpose bomb with the
T-142 high speed fin can be hung on the aircraft and
the flaps lowered to the full down position if the,
following procedure is used: Prior to unloading the
bombs from the bomb delivery trailere attach the fin
to the bomb and tighten the locking nut securely.
This tightening spreads the collar of the fin. Remove
the fin and hang the bomb on the pylon, Again place
the fin o the bomb and tighten the locking nut finger
tight. Rotate the fin while the flaps are lowered very
gradually.

(5) There is no standard dolly suitable for loading full
E-74 Fire Bombs or E-26 Chemical Tanks on the aircraft.
The Air Proving Ground Command has modified the M-I
Bomb Dolly so that full fire bombs and chemical tanks
can be loaded, but this modification has not yet been
approved. Plans for the modification are shown in
Plans *4*

(6) The 1-10 Smoke Tank cannot be hung on this aircraft
because the length of the pylon causes interference
with the air intake nozzle of the tank.

(7) The E-74 Fixe Bomb, when modified to cari'y cheanical-
is called the E-26 Chemical, Tank, and can be carried
on the bomb pylon. (The E-26 tank was not available
for testing during this project.) However, 4nce the
bomb pylons do not have accestible chemical arming
provisions, the following modification must be
coipletod if the tank Is to be used:

Protect Noz T/
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(a) Loosen and drop the S-2A Shackle and attach a
lead wire to the "hnt" nhemicil post o top Mf
the S-2A Shackle.

(b) Replace the shackle into the pylon allowing the
attached lead wire to hang down and pass between
the shackle and the pylon.

(c) Attach any type of locally made bracket capable
of holding a banana plug receptacle.

(d) Attach this bracket and banana plug receptacle
to the S-2A Shackle attachment bolt.

(e) Caution must be used since the "hot" chemical
post is energized through the bomb arming switch
in the nose and tail arming position with or
without the battery switch being in the "on"

position.

(7) There are no stendard acceptable 8 CM rocket racks
available for this airdraft, nor do the present A-4
Sights come equipped with sensitivities enabling the
firing of 8 CM rockets , Plans for the Air Proving
Ground Command 8 CM rocket racks arc shown in Plans
85 and U6.

(10) The Century Expendable Launcher was fired from the
aircraft with an Air Proving Ground Command adapter
without damage to the aircraft or external tanks.
However, the launcher tore loose from the aircraft in
a 7 "g" pull-up from the target. The contractor is
presently strengthening the launcher and additional
tests will be conducted at a later date,

3. Supply: Three aircraft participated in the test, logging a
total of 91 flying hours. The following is a ist of parts consumed
during the conduct of t.e test:

a. Aircraft: See Table i.

b. 0iot nnd Radar: See Table I.

c. Radiog UHF, AN/ARC-27: The radio-,ransmitter units were
removed a total of six (6) times for the three aircraft.
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d. Idditional Tools Required For Armorers; Due to the
capability of the V-86F, dah2 "and dash 30 series, aircraft to carry
such a large variety of external configurations, and the need for ex-
peditious changing of these configurations, it was found that the
Equipment Components List No. 10-46-I, Kit Weapons Mechanic, dated
I Jqnuary 1952, must be amended to if.clude one each of the following:

Additiois:

Class 17-B

Stock No. Nomenclature

7900-015550 Bar-socket wrench extension 9/32" SD 2"
7900-015600 Bar-socket wrench extension 9/32" SD 6"
7900-015605 Bar-socket wrench extension 9/32" SD 6" Flex
7900-01580 Bar-socket wrench extension 3/8" SD 5"
7900-044201 Bit-screwdriver 9/32" SD 3/16" WOO
7900-044201-6 Bit-screwdriver 9/32" SD 3/8" WOB
7900-044500-3 BiL-screwdriver crosspoint 9/32" SD 1/4" Reed & Prince
7900-04400-35 Bit-screwdriver crosspoint 9/32" SD 1/4" Phillips head
7900-044500-42 Bit-screwdriver crosspoiLnt 9/32" SD 3/8" Reed & Prince
7900-044500-45 Bit-screwdriver crosspoint 9/32" SD 3/8" Phillips head
7900-081016 Case-mechanic steel tool 18" x 10" 13" V top 4 tray
7900-427300 Handle-socket wrench ratchet, male 9/32" SD
7900-427330 Handle-socket wrench ratchet, male 3/8" SD
7900-427920 Handle-socket wrench speed 9/32" SD
7900-427940 Handle-socket wrench speed 3/0" 5D
7900-536290 Pliers-curved, needle nose 6"
7900-563300 Pliers-vise grip, I0" 0" to 1 1/4" cap
7900-563340 Pliers-water pump packing nut 9"
7900-631700 Remover & Replacer lock ring
7900-688100 Socket-6 print 9/2" SD 3/16"
7900-688190 Socket-6 point 9/32" SD 1/4"
7900-688250 Socket-6 point 9/32" SD 5/16"
7900-688280 Socket-6 point 9/32" SLV 11/32"
7900-688340 Socket-6 point 9/32" SD 7/16"
7900-696180 Socket-12 point 3/8" SD 3/8"
7900-6962.0 Socket-12 point 3/0" SD 7/16"
7900-696270 Socket-12 point 3/8" SD 1/2"
7900-695320 Socket-2 point 9/32" SD 3/8"
7900-695410 Socket-12 point 9/32" SD 1/2"
7900-695330 Socket-12 point 3/8" 80 9/16" I
7900-696390 Socket-12 point 3/8" SD 5/8"
7900-696450 Socket-12 point 3/3" SD 11/16"
7900-696510 Socket-12 point 3/8" SD 3/4"
7900-724870 Stone-sharpening ark. Hard tri 4" x 1/4"
7900-724850 Stone-sharpening ark. Hlard oval 4" x 1/2" x 3/16"
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Stock No. Nomenclature

7900-774480 Tape-rule 72"
7900-833580 Wrench-adj jaw single end 4"
7900-333670 Wrench-adj jaw single end 10"
7900-838465 Wrench-box do ble head 1/4" x 3/16"0
6900-836472-3 Wrench-box double head 5/16" x 3/8"
7900-838473-8 Wrench-box double head 7/i6" x 1/2"
7900-838474-4 Wrench-box double head 9/16" x 5/8"
7900-044450 Wrench-open end double -'ld 1/4" x 5/16"
7900-844505 lWrench-open end double hd 5/32" x 5/16'
7900-846010 Wrench-open end double hd 3/8" x 7/16"
7900-846460 Wrench-open end double hd 1/2" x 9/16"
7900-846970 Wrench-open end double hd 5/8" x 3/4"
7900-847690 Wrench-open end double hd 13/16" x 7/8"
7900-848360 Wrench-open end double hd 1" x f 1/8"
7900-848600 Wrench-open end double hd 1 /16'1 x 1 1/4"
7900-850610 Wrench-open end double lid 15 deg & angle 3/8" x 3/6"

Class 08-A

Stock No. Nomenclature

7700-331862 Flashlight-2 cell prefocused rt. angle spotlight

Class 29

Stock N2. Nomencaure

6700-381220 Padlock-self locking (nr reasonabo substitute)

Deletions:

Class 17-B

Stock No. Nomenclature

7900-469840 Kit-tool 16 x 7 x 7 inch empty

Project No. APG/TAT/9O A,
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TRAINING, OPERATIONAL TECHNIWES. AND TUN-AROUND TIMES

1. Pilot Transition: The incorporation of hydraulically-powered
irreversible aileron and elevator controls end artificial feel in the
F-06F makes a transition period neoessary for those pilot~s who have
never flown the F-8., or F lroraft, Because of the bunyoo bobhoight
artificial feel, the control stick forces of the F-86F, during maneu-
vering flight, are relatively uniform over the entire speed and alti-
tude range of the aircraft, The irrevorsible controls of the F-86F
improve Its stability and maneuverability for most maneuvers; however,
for full proficiency, familiarization flights should be flown to ac-
quaint the pilot with handling characteristic during instrumento for-
mation, and gunnery flights. Precision instrument flying is more dif-
ficult in the F-86F than in the E at normal cruising speeds. At all
speeds, the pilot will probably dislike its handling characteristics
until proficiency is obtained, Because of an inherent lag In the hy-
draulic controls, the pilot will tend to over-control during the first
few flights, but as proficiency is gained In the aircraft, the pilot
will come to like the ease with which it handles at all speeds and alti-
tudes and his fatigue will be decreased.

2. Aeril Guneryl Transition at aerial firing with the A-4
Sight should be preded by ground training conducted by qualified
personnel with the aid of sight mock-up. A list of related tests and
reports is listed as Appendix B which will be useful In obtaining m&-
terial for training purposes. When pilots de~monstrate an undoratanding
of the sight, a transition period of 10 to 30 missions should be flown,
utilizing the first few missions for Indoctrination only. Tracking
missions should follow and are of utmost importance since the sight
and radar will not give satisfactory results without smooth truaking.
The irreversible controls will tend to cause over-controlling on these
tracking passes, but this will disappear with experience. Sight Reticle
cameras should be used on all aerial gunnery tralinig missions*. Their
use is the only positive method of assessing tracking and provides a
complete history of each pass. PrevJous test experience and recent
reports from FEAF indicate that aerial gunnery missions uaing the flag
type tow target do not prepare the pilot for the high speed combat of
Jet fighter versus jet fighter. It i rcconrmanded that muximum emphasis
be placed on high speed simulated combat, using another jet fighter as
the target. The use of reticle cameras on these training missions will
give a complete assessment of simulated firing results.
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3. GrounGun Attacks at ground gunnery targets must be ex-
ecuted with caution. The axial-flnw engine is more susoeptible to dmane
from ricochets when picked up by the air intake scoop than the centrifi-
cal flow engine. When strafing attacks are made with external fuel tanks,
there is a tendency for porpois .g to begin at the point of pull-out at
very high speeds. It is recomended that the dive brakes be used on alli-e - G I . . . . ." . .. . .. J . .. .
.......to th chae of -vo ~pedikg au rpoising resulting
from over-controlling at this very high. speed. The pilots are to reme.-
ber that the boresight and harmonization patterns in their aircraft are
cot up for aerial gunnery and when firing at gtouad gunumery targets,
they must do some of the computation normally done by the sight. The
wind correction will be the most important correction made by the pilot
in ground gunnery. Again the sight reticle cawras will be useful in
correcting mistakes.

4. Rocketr: Rocket firing in the F-86F is no different from any
other type of jet figh-.er, except on pull-ups from the target wh1o car-
rying external fuel tanks at high speed. On these pull-ups, the pilot
must use caution, as over-controlling the aircraft will result in a
porpoise. The same caution holds when firing 8 CH Rockets at a short
range of 2,000 feet. The pull-up must be made rapidly in order to miss
the rocket blast and debris. This rapid pull-up must also be made In
such a manner that the aircraft is not, over-controlled and porpoising
begun. It is recoiwiended that the dive brakes be used on rocketry.

5. Manual Pie Contrgl Dive BoMbiln: (See Appendix B for detailed
description of the MPC*) The MPG can be set up on the ground prior to
take-off for dive bomh attwks from altitudes of 10,0, 15,000 and
20,000 feet altitudes. In the event 20,000 feet was set up on the index
altitude control and the altimeter, and after arriving at the target it
was found a cloud level was restricting tho uo of that altitude, vie
MPC can very easily he changed to 10,000 or 15,000 feet altitude, The
MM, i- contructed so as to giv9 a terrain clearance, after bombs have
been dropped and pull-up completed, of 2,500 feet. As an example, say
the dive bomb run is to be initiated from 20,000 feet altitude from a
dive angle of fifty 00) degrees, Fifty (50) degrees is set on the inner
scale of the 20,000 feet dial. The index altitude read under the pointer
on the outer scale reads 4,800 feet. This altitude index is based on a

e le.'el taret. Therefore, -hen the pilot adjusts the altimeter con-
trol located above the radar range Indicator, he sets the hairline in-
dicator for the altitude corresponding with the terrain elevation of the
target (hypothetical case 2.600 feet). The index altitude pointer is

Project No. AFM/TAT/90-A Appendix F, Page 2
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then set on the red scale at the top to an altitude of 4,000 feet, which
was determined from the altitude index scale of the PC, 'The release
poir, o OWh1te needle) will then indicate the altitude at which the bomb
should be released. In the example it is 7,200 feet. The altitude in-
dex on the manual pip control scale is based on a 2,500 feet terrain
clearance, providing the pilot maintains a constant 5 "g" acceleration
throughout the pull-out. The pilot is required to quickly glance from
the sight tracking to the altimeter to determine the release point.
When the two (2) needles coincide the bomb should be released and re-
covery effected Imediately, mitntainion a Alon t 5 "i" ull-u .

(1) The target should be approached from the side using
a ninety (90) degree entry turn. Tie best entry
method at all altitudes is to pull the airplane into
a tight turn to the point of encountering light buffet,
which occurs at approximately %J. to 3 "g" for ai entry
speed of 270 knots at 20y000 feet. The airplane is
turned until the sight approeces the target on the
low side An elevation at which tfme the rate of pull-
through is decreased. As soon as the airplane is
rolled out of the turn and the sight approaches the
target in elevation, the pilot is required to quickly
check the canopy lines for a comparl-on with the hori-
zon to determine whether or not he has obtained the
correct dive angle. Attention is instantly returned
to sight tracktnV. Checking the canopy lines serves
two (2) purposes: First, if this check is made con-
sistently the pilot can determine the correct dive
angle through trial and error and eventually his pro-
f ilulacy oan be increased to within a very few degrees
of the desired angle; Secondly, If the dive angle is
seriously in error (more than ten (10) degrees) It is
possible to reset the MPC in the first portion of the
dive. If a change of the NPC is made during the dive,
then a new release altitude will be indicated. Since
the correction in release altitude is secondary in Im-
portanco to the dive angle correction, it is generaly
'NZicaefit to release a bit higher or lower as indi-
cated by the new setting on the MPC scale.
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(2) Assoraing that the pilot has chosen the correct dive
angle as set on the MHP, yet due to a slight error in
tracking finds that the pip is drifting in azimuth to
the left or right, it is advisable that he correct his
flight path imediately by use of left rudder in the
case of pip drift to the right. This control movement
is used only as a messure fok determining the mount
of aileron or roll to be req'uired to stop the pip drift.
Sufficient roll should be added to relieve the yw deo-
veloped from holding' rudder pressure. This will, of
,course, be followed by a slight pitch correction w
required to bring the pip back on target. At least
two (2) seconds of tracking is required to bring the
pip back on target and at least two (2) more seconds
is required fo tracking with the airplane in a steady
state i.e., without ymw and acceleration, prior to
bomb releaso. Since the aircraft will normally be
trimed for 270 koots at' 20,000 feet, for the flight
condition& above, an increasing push-force on the stick
will be required as the target is approached, due to
the increase in airspeed.

b. Summary The operation of the MPG system may be su=arized

as follows:

(1) Turn A-4 "on",

(2) Pedestal selector switch to "Cuns" or "Rockets".

(3) Manual Caging Lever to "Onoage".

(4) FiPC toggle switch to "Bombs".

0) Set target altitudo on Combing Altimetor.

(6) Choose UPC dial corresponding to desired entry altitude
above target altitude and dive (or climb) to this start-
lg altitude (note that starting altitude will be 10,000,
Is00, or 20,000 feet pjus target altitude).

(7) Turn MPC knob to desired dive angle (green scale) and
read "Index Altitude" on outer (red) scale.

(8) Set index altitude on BombIng Atimeter (white ,eleaso
pointer now gives correct release altitude above target.)

Project No. A PGTAT/90-A Appendix F, Page 4
Page 120



(9) Prior to entry, -tabllize speed at entry value Indi-
cated on MPG dial; open speed brakes, pull throttle
back to idle and peel off into dive.

(10) Upon comoltion of roll into dive, settle pip near
target and check dive angle with canopy lines, If
the dive angle is not within ten (10) degrees of that
selected, a correction should be made. Correction
may be made by changing UPC setting or by a "Stair
Stepping" dive. In the first case, the bombs should
be released higher or lower than the original setting
b- uae IouUt V-L ohafge oft he index Altitude. This
last correction is less important, however, than
changing the dive angle setting.

(11) Track target with pip (smooth tracking for the last
two ) seconds is important). When the Bombing
.Atietcr intru=nt needles colinides with the white
release pointer, release bombs and initiate a 5 "g"
pull-out.

6. S ght Dive Bbin: Fixed sight dive bombing in the
l-86F is no different from any other type of jet fighter, except on pull.
ups from the target when c=ryIng external fuel tanks at high speed.
The most consisteustly effective dive bomb attack is to let down to ap-
proximately O00 feet with the dive brakes extended and throttle in
the Idle position. At 10,000 feet, reduce tho airspeed to 200 knots and
by using the ninety (90) degree side approach procedure, set up a dive
augle of fifty 00) degrees. The sight is set at 600 foot slant range
and any wing span of 100 feet or greater. This setting produces a 160
m! dia--ter sight reticles With the sight In the electrIcal caged po-
fitloh, dive brakes extended, and throttle in the idle position, a dive
angle of fifty (50) degrees was established placing the pipper on the
target. As soon as tho drift has been deterwined ond corrected, the
pipper Is moved from the target on a line 12 otclock to the target al-
lowing the edge of the wing span circle to touch the target. This system

Wves an eighty (80) mil lead factor,. At approximately 4,000 feet siOant
range and an airspood of 425 knots, the bowbs are releiaed,

7. NVRasIRombina: Napalm bombing in the F-86F im no different
froM any other type of jet fighter, except on sigle dopu at U ve.y
high speed. It is not recomnknded that single releases of -74 Fire
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Bombs, in the presence of two (2) 200-gallon external fuel tanks, be
made at speds exceeding 480 knots except in an ewrgeney. When re-
leases are made at 515 knots or fuster, the airpien, porpuises vlo-
letly. (See the test pilots report on porpoising contained in Para-
graph 5 of the Rosults, of Napalm Hozbing In Appendix D.) The most
consistently effective fire bomb attack is to let do4n to approximately
fifty 050) foot altitude from one-half 00e) to one (1) mile short of the
target with the A-4 Sight set at 2.25-inch SCAR, normal, rocket position.
This aettiug produces a sixty-eight (68) mil depression. Level flight
ib to be maintained, with au airspeed of 345 to 465 knots. The pipper
is allowed to run along the ground in front of the airplane until it is
"PrMIMVAOmYThAVG IOf WIOt short OfU. th targetLjU WaLhere f1UW5 mb are re-
leased. No attempted technique gave high acouracy in attacks where re.-
leases were made above 100 feet In level flight. Initial striking point
can vary as much as eighty (80) feet when released from 150 foot altitude
in level flight. For attacks In excess of 465 knots, (not over 480) or
for dives from fifteen (15) to thirty (30) degrees the 2.25-inch S5,A
stoop, setting must be uswed. Th: voctt!ng produro a fifty-four 64)
mil depression. If the airplanes are equipped with the Manuai Pip Con-
trol, the above depressions can very easily be put into the night reticle
by adjusting the index altitude control knob,

8. a.Z Times* Starting with a clean airplane, the follow-
Ing turn-roun tims are based on the aonO,. 'in that the ordnance, tanks,
tools, and personnel are available at the airplane. Tinos are based on
one hose for refueling, throe men used for hanging tanks, and four men
used for attauhing boinb pylon.o and roket po~ts. Listed below are: first,
tiweb for owb In irdumAl itoperationi; and occand, thkmw around times
for each configuration.

a. Ia~fividual Unit Times:

(1) Time to hang external tanks - --------- 30 min.

(2) Time to refuel exter, al tok - ---....- - - 15 mi.

(3) Tim to refuel internal tmt ------- -- 10 min.

(4) Time to remove the external tcnks and pylonn -Z mn.

40 TA to reload gang; ..... .... ..... 20 min,
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(6) Time to attach bomb pylons -..... .- - 15 min,

(7) Time to hang bombs - 5 min.

(8) Time to remove bowbs -G w

(9) Time to remove bomb pylons - - - - - - - - 20 min.

(10) Time to attach eight (8) 5" HIVAR posts - - - 10 wjin.

(11) Time to hang rockets ------- ------- 20 min.

(12) Time to remove rockets ----------- 5 smin.

(13) Tim to remove rocket posts .. .... 10 min.

(14) Tim to attach E-74 Fire Bomb - - ----- 15 min.

(15) Time to service fire bomb using the X-3 or
MRE Mixer - --------- - - - - - - - - - 10 min.

b. Turn-Around Times for Each Conftaurution:

(1) Two (2) 200-gallon external fuel tanks
and two (2) lO0-pound bombs I hr. 45 min.

(2) Two (2) 200-gallon external fuel tanks
and eight (6) 5" HVA Rockets - - - 1 hr. 45 mi.

(3) Two (2) 200-gallon external fuel tanks
and two (2) S-74 Fire Bombs -- --- - hr. 40 min.

(4) If an airplane is equipped with two (2)
5O0-poUnd be--bs nd z chunge in the
minion requires the removal of the
bombs and pylons and the installation
of rocket posts and rockets, time re-
quired will be -- -------- --- --- -55 mil

(S) If an airplane Is equipped with eight
(0) 5" HVA Rockets and a change in the
mission raeuiroe the re.moval of the
rockets and postm and tho installation
of bomb pylons and two (Q) 500-pound
b B, time required will bo .... ... &S min,
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THE USE OF THE
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GROTND COMMAND
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1. INTRODUCTION:

The Air Proving Ground Command has had approximately six
years experience with the "A" series sfght._4 nnd the cpah!ities of
these sights are far superior to aiy systom previously tested at APGC.
These capabilities cannot be r6alized, however, unless each pilot is
thoroughly indoctrinated on the basic sight and its operntiinal use.
The following "training program" has been used quite successfully at
the Air Proving Ground Command:

a, Lectures on use of the sight.

b. Demonstrations on sight performance using a "morknp1

c. One "indoctrination mission".

d. Camora gunnery until proficiency is attained.

e. Fixed range gunne.y.

f. Radar Gunnery.

g. Camera missions in dive bombing and rocketry.

h. "Wet" missions in dive bombing and rocketry.

The purpose of this booklet is to assist group Corn,,anders
in establishing such a program in the field.

2. USE OF THE CONTROLS

Proper use of the controls is essential and it is surprising
the number of missions aborted for "sight malfunction" because a
switch was in the incorrect position. A picture of a typical
arrangement of the controls is given on page 98.

a. ,nnthe SIht On it is recommended that the "Gun-
sight AC PoweT7" circut breaker be pulled when the aircraft is on the
ground. After the aircraft starting procedure is complete, close tho
circuit breaker and place the "GUN-SIGHT & CAMERA" switch in the
"SIGHT & CAMPRA" position, Advance tho dimmer control toward '"HIGHT".
The reticle will appear near one edge of the reflector glass. When
the sight is properly warmed up, the reticle will suddenly jump to
the center of the reflector.

Project No. AFGITAT/2A
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b. Skht Selector Unit: There are throe separate controls on
the sight selector unit. The Function Selector Switch switches the
sight from "guns" to either "rockets" or "bombs". Pressing the "Radar
Out" buttonl on the control stick automatically returns the function
selector to "guns". If rockets are selected, the rocket selector
switch is placed on the type of rocket being fired, and "S" or f"N

corresponding to un anticipated steep or normal dive angle, (anything
above 400 is considered steep). If bombs are selected, the reticle
dr~ons in dearee and qppearS near the bottom of the reflector glass.
(It is sometimes necessary for the pilot to raise his head in order to
see the reticle in the bomb function). In the bombing function, a
"bomb target wind" adjustment is provided for estimating range wind
over the target. This is not a critical adjustment and Is left on "0"
unless definite knowledge of target winds is available. It may also
be used to correct consistent early or late releases. With the
Function Selector in "Guns", the ta-et speed oelector should be
placed in the appropriate position. The three choices are High (High
Speed Target), Low (Low Speed T=:get) and T:atintg (Banner Target).

u. Dimner: The dimmer is used to adjust reticle intensity
and should be left in the "dlm'position when the sight is not in use
in order to prolong the life of the reticle bulb.

do Manual RangeContro: The manual range control is located
on the throttle grip and is used to select manual or radar ranging.
As the throttle handle is twisted clockwise, the radar Is disconnected
from the sight by a microswitch. Immediately after leaving the detent
(radar) position, the sight goes to maximum range. As the throttle
handle is turned further clockwise, the range Is decreased and the
reticle size increases (see Figure 1). Noticeable iiaprovewunk over
the A-lCM is the rapid response of reticle size to range inputs.

e. Span Sottina: An adjustment An provided on the sight head
to Introduce the estimated target span for mAnual ranging operations.
The effect of the span setting on reticle nize is shown In Figure 1.

f. Alternate Bulb Selector Switch: Should the dot and circle
disappear during a mission, an alternate bulb may be selected with
this switch, It Is pointed out that the circle and the dot have the
same light source on the A-4 Sights as differentiated from the A-ICN.

g. Cj j ystems: Th1re are two separate caging systems on
the A-4 Sight. Actuuting the handle on the sight hoad (mechanical
cing) locks the jaud cuton mirror at the approximate gun boresight
position. With the sight mechanically caged, it is the se as the
N-9 Sight.
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The eletrical caging system cag~es the sight in the function selected.
For example: electrically caging the eight in tho bombing function
cantors the pipper on the reflector ten degreea below the boresight line.
'n- olaot-r-c-- aaglg -- - -t -- is uwoid duriiig t orAtry to ar attack~ or
during extreme turivience, Mechanical, cage iti used only idien the entire
couMuting mechan±im has failed.

3. ASIC THMM's~

The basic computor meoaianism in the A-4 might is very sliflr in
elevation and deflection; the dame mechanism are utilizid in gunneWy,
rocketry and bombing,

Fijpra 2 asho the torques acting on the elevation computer
shaft in gunnery. One item not ahowm 4-9 an air density instrment, which
modifii the time-of-flight information front the range 5flrv,,. The anguzlar
position of the couter shaft in a meadure of the total prediction angle
&W~ Is transmitted to tho eight head.

In deflection, the mechanism in the sauw except the acceleromoter
is omitted and the gyr is tilted to pick up a roll rate input.*

In switching to rocketry, the raingo input is fie AndI the reticle
ie initially depressed an angle determined by the rolit selected and the
typ of dive angle (steep, or normal).

lin bomubing, &W airspeed input in addod "n the reticle is do-
pressed 10 dagrinez. This dopiassiou i gle is fixed,, tha- reticle motion
being In deflection qn

It is poited out that the A-4 night compute entik~1y in the
ais, of the aircraft; the deflection predtiction being parallal to the
ings and elevation isvival to ts -wings. In a bank# the gravIty drnp 1-
modifiad ta- eerrot for bank angla.

Swaarising, the "A" Scrien Sight in gunnery corrects fors

a. Tim of t3.ight of hillet (Rang and Rang. Rate)

b. Relative taw-t mo~ttin (angular rate).

a, JWorml3 acceleration~ (numbor of "OtmV)e

d, Altituade (air density)1

N~ nktry tho vighL correets nartiallifor rocket curva-
tw'e, IoaA and b&ik ng-log

4'1A 1*jh 4zg the. sight computes the automatic releaso poinu rx
norreco for drift,
Project No. AJFjj1 -
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4~PRE-FLIGHT PPLCEiUME The frequency of aborted trainiri 3iam10ns
cam b' acnieabyrautd i? a few si-aiple pr.o-tlight checks are conducted
by the pilot. After the osigft in turned an in accordiwc with panraph le
ai. the folleming r dji-I 1 ecedd

a, Note presence of rotiale straight ahead in the dndchield. (If
off to one side, cuffdwc1t wca up tizm has wct bai-ai &ali'i.)

be With the eight in "Guns", twist, the throttl* grip slowly clock-.
mise. The reticle circle should euddenly decrease in diaziet..r to minim=~
and gradually increase as thia oontro1 I.& advanced.

a, Back the throttle grip off to minimum reticle diameter and
depr'es the caging btton oni the throttle. The reticle should save
rapidly upward a noticeable mount * leturn handle to normal position ind
release cagirig Wttono

do Turn Function Selector to "zockots" and turn rooket selectr
through the six detent positions, 'The reticle should mve downward In
incremenits. Return to "Guns" position,

e, Tamn the Function tlctor fruA "Ouns" to (boabs). Tho
rotlco circle should disappmr aWi after a short pwass reappear nr the
lmier edge of the rmflector. Return to "Grol.

f. At this point, a r-chek of the switckas Is in order:

(1) Rostor rwitch -"Sight anid CMw

(2) Mecanical Cage Lever -emihngR

(3) Dimer - To intensity required.

(4) Function &olectar -- "Gunn".

5* IN-FLIG~fl INDOCTl.INATION: Bofors fiying tracking or firing
ulssionev it Is rocounonded that each pilot fly at least one indoctrina-
tion viusion to become acquainted with the behavior of the sight. The
U1.t-Umto goal Is for the pilot to get the 'fs"of the systen and to use
corrct procedures arA techniqueim autonatioally. The following is

a. Leaving the throttle grip in the detent (radar) positinn and
the sight in "Guns" electricai~y cage tho night and start #k o~enees e
wtdth turn, ttncage On~ sight and note the Ention of the reticle away from
the direction of turn, Advance the tharwttlm gip Jut~ past the detent
powition (mz. range) and note the large Incerease in lead. int sit~trwn
occurs when tracking a, target whiUa the radar is. "lloeling-on% During
the lock-on traition, the rainge Jumpa rapidly from xearch (1400 foat)

to lode-on ranRo (4 to 6 thousand feat) with a reaultIng 1arg. rapid in-
Grease In loeaduge
Pr~oject No. AfGiTXI9O-A
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Repeat the abovo procedur using a two nftllo-width turn
end note the increase in load angleo.

L7 wUtoh eti 'le "Up" the Wun line) is roughly proportional to the I
rang to the ts~rgat ArA to th@ num'bor of et anountered,;

b. Advance the throttle grip just out of the detent povition
(to =ax. range) and roll the aircraft slowly to the left and then to
right. Note ths reticle motion laterally acrose tho reflector. Alsonot* when rolling left, the reticle wos toward the Uft side of the
refiector. Increase the rate of roll and rwte the increase in reticle
motion.

The lesson to be learned fiom ths. procedure is that aoass
roll (rate-of-change of bank angle) represents &M inu to the pM to
Wa met ba treated as,,. All changes in brnk dngle should be

accplIshed smoothly s U a coOrdinated manner,

It is wall to point out at this time that the eight can
wt dieoriminate betuvon nonal tracking inputs and erroneous inputs
caused 1W moviug thi itiolm with respect to the target. This will be
disussed further under tactics

o, Turn the function seleotor to roohts and the Rocket
ft3*ctor to N5 RVAR o lal". Xitar a long aha.low dive trackikV a
specific target and note the response of the reticle to controls. In
the rockat function the eight is itreowly sensitive and corrections
must ba made mmthWy an in a coordinated condition. This Is psrtleu=
larly te of crose roll (change of bank angle) which will occur
during a croumdind or moving target. Return RSU to "Oun"s

d. With the BTW to wBozmbing, enter a long shallow dive t akdn
a specific target. Note thAt a slight foward stick pressm is required
and also that the requiAred forward pressure increases as the range to
the target decrease,

Level out and note the wtrem sensitivity of the reticle in
deflection (laterally) to either rudder action or oross roil,

later a 45 degree dive frm 5,000 feet altitude at -Inb-mim_
airpeed tracking a ground target and holding the bomb button domn, B-
fare reaching 3,000 feet the entire reticle should dappfear,, Tes indica-
te an automtic release has been obtained and recovery should be started.

Flying straight and level, momnt oily push the neow down
violently, Note tbnt et releame in-d eation i , erined In 10hi w m e i
Similarly a raleama will ba obtairnd in a vey a"-ep diva (60P k~w greator).

Project No. AFG/TAT/90-A
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it. is seen from the above that a prematture release will
be obtained if the aircraft is handled roughly or if too steep a dive
angle is entered. The cage button must be held down during all entry
maneuvers or violent aircraft motion to prevent a premature release.
During the early phases of pilot indbctrinatton it is best to leave
the omb release selector switch In 'manual" and release the bomb with
the bomb buttoni when the release indication is obtained.

6. USE OF 7TE SIGlfT CAMERA: It has been shown st the Air
Proving Ground that It Is practically Impossible to attain proficiency
in the "A" Series Sights withnut sight cameras and proper naerssment
of the sight film. There are a number of camera installations In use
today, the simplest method being to take the GSAP (AN-N6) camera from
the wing and attach it to the sighthcad. Mthid c; of assessment are
shown in pages 17 through 19.

7. GINERY (FIXD RAtGE): It is recommended that pilots become
proficient In fixed range firing before attempting to use the radar.
It Is pointed out, however, that the primary applicatii of the A-4
Sight is with radar, the fixed range being used only when the radar
fails.

The nominal conditions used at APG for fixed range firing
are an aqgle off of 30 degrees and a slant range of 1250 feet. The
reason for selecting 1250 feet Is that this Is the most probable
setting of the range dial if radar failure occurs. To facilitate range
and angle off measurement, a 2'-6" x 41-6" elliptical bull is painted
on the target which appears to be the same size and shape as the
pipper at the desied onditA'o.

It Is recommended that a series of practice passes be made
before firing in order to become proficient in positioning. It must
be borne in mind that three distinct oporations must be completed
before firing-

a. Uncage the sight and generate a lead.

b. Align the reticle with the target In the uncaged condit!on.

c. Track the target momentarily before firing.

These threi steps are generally accomplished in the following
manner: With the sight electrically caged, roll into the attack
placing the pipper an estimated fifty mils ahead of the target. Re-
lease the cage button and allow the roticle to drift back into the
vicinity of the target. When the reticle has stabilized, make the final
corrections to place 1 : pipper on the derired aim point. Continue to
traek for approximnat.i, I/2 second before firing.

It is absolutely essential that the pilot "follow through"
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ding firins. Although tracking iu-ing firing is very7 diffIcult due
to rutiole vibration, every effort must be imxde to keep the reticle
ats near so possible to the aim~ point. Avoid "free zinc" tho entro
during firing,.

,. (UNNai& (1RADA)H RANGING): In order to undereatmid the behavior
of thA A." ight, with radar, it is necessary to briefly reviva the
theory of lead. In general, the lenA4 is roughly proportional to range and
angular rate, or:

LeadasW x R

When the sight is electrically, caged in the "Guns" function, the
range fad to the computer is approximately 600 feet (not serol A uin
lead will be doveloped even when electrically "caged") * When the eight
is unasgco and the radar is in "search" the range jumzps to 1400' with a
consequent increase in lead angle. When the radar looks on a target, the
range J'imps to am high as 6000 feet with a vident increase in lead,
These shiii~e in reticle position are disconcerting to the pilot if to
dcoes not expect them nor understand their source, If the reticlt .1a
pljaced on the target during the early part of the pas, it will mow con-
siderably sit of the target when look-on occurs. It is extrmel3y diffi-
cult to realign the reticle with the target because the act of re-
aligning introduces Aurther angular rates which further incrojse the lead
angle.

In order to avuid this situation, the follow.ing procodur.- is
recommemnded:

a. lionlonto the approach placing the reticle well *head of the
target and uncage the sight. The amount of initial lead required can be
estimated only with coiderable practice . For thic rcaoon, a large auiber
of '&.r rans" (with sight camera) is required before ary firing can be con-
ducted,

b. An the reticle moves back to the vicinity of the target# zAke
the final traokbt corrections very smoothly andi allow sufficient tin for the
reticle to Neatch up" to tha airerat motict. If the retice in~tIAefly
falls way off the target, recage the sight before making large correctiones

1)6 Track the target aothly for at least 1/2 second before

d. The remurks regarding "followrg through" made provionaly
apply euolly In thim twase. It has been~ *uM~ that radar parfoniance mat
bo bigh %A' effective long rarge firlrIg JL& to be accompliahed. It lookam

ra~sara ach leas than 6000 feet wr the radar breaks lock during a passp
It in fute to eettezvt to fire,

ProjeOct Noe APG/AT~bA
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9, ROCKETRY* To put. the eight in the rooket function, the function
selector uit tturned from "Gilus" to "rocket" ivd the RSU tW-ned to
the rocket being utod and the denirmd dive angle. (Dive angles below 38
degrees are considered .. o...l. "-'" )W- V U AU tp note the
fact that the reticle noves dom when the rocket function is selected.
Thib io to compensate for the fact that rockets have a relatively large curva-
ture (gravity drop).

It will be found that the A-4 Sight is very sensitive in the rocket
function. Tracking corrections must be made amonthly; this applies to
aileron An wall as alevatoe and rudder. Above all a high degree of co-
ordination (certerng of the ball) must be maintained.

The technique for rocket firing is fairly straightforward. There
are a few "cautions" to observe, however:

a. Hold the cage button down until the "turn in" is complete,
the raticle on the target anti the aircraft cooiat4,

b. Avoid making large tracking corrections rapidy. If a A'Arge
correction is required, move the reticle about 2/3 of the way to, the
target and pause momentarily to allow the reticle to "catch up" to the air-
crft motion. If a very large correction is required, it in preferable to
recage the sight long enovgh to re'i -llEgn the reticle with the target.

Co When attacking in the prosenco of a crosswind, a bank into
the wind will be required to maintain coordinated flight. This change
in bank attitude must be made smoothly since the sight measures this rate
and modifies the prediction angle accordingly. As the slant range de-
creaser the required bank will increase. Changing the bank angle in
increments will result in instability in deflection.

d. In rough air the sight fraquenly ';run awsq'4 gunoral
large, erroneous prediction angles. ith sfficient practice, a pilot can
recognise this "runway" condition and recage the sigft. it is gener'aly
preferable to recage under th~es circumstances even if it mans firing in
the caged function,

a, Bear in Aira1d the thorter the slawt. mrnge, the better the
chance of hitting the target. Conditions permitting, it is preferable to
"close in" and amecute a high recovery efforts

10. DIVE MBO16 Dive bombing is the mat :fficult of the thr-e
funationeo thA-ight. The s;ystem fwictions in the following manner:

The li of Pht Js 6@pres!2d approximteiy ten dog*eek f toia hi
line of flight, Thus, when tracking a grouni targot, a nose-ot angular
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rnte is developed. This rate i. Dropartl ial to airspeed and he-
comes greater as the aircraft comes closer to the target. This

particularly is noticeable in a jet fighter where forward stick pres-

sure is required and the required forward stick pressure becomes
greater during the dive). When the bomb should curve away from the

launching line by 100, (See Figure 3), the sight automatically re-

leases the bomb. The retice movement in bombing is in deflection
only, the eLevation angle being fixed 1O0 below the flight line.

It is pointed out the sight is extremely sensitive in the

bomb function and smoothness with the controls is Rbsolhitely pssential.

There is a strong tendency for the sight to be unstable in deflection
and great care must be used to prevent "runway". If a violent rudder,
aileron or elevator action is required, the sight should be caged
during the maneuver. The following procedure Is recommended:

a. Before entering the five bond run, move the Function
Selector from "Gut" to 'Bomb" and advance the range-wind setting to
"0". Cif the range-wind can be estimated, the BTig can be moved up
or down wind. 'This is not a critical adjustment, however, This
adjustment may also be used to overcome consistent early or late
releases). Select "4anual" or "Automatic" release on the appropriate
switch and operate the aircraft bombing switches as desired.

b. Use any entry tactic desired, but hold the cage button
down until the reticle is on the target and the aircraft stabilized.

c. If the automatic system is being used, release the cage
button, depress the bomb b uttn and track earefully, mninfainlinn

forward stick pressure as required.

d. When the reticle disappears and a red light flashes

in the windscreen release has been effected.

e. If the manual release system is used, the procedure is
the same except the bomb button is not depressed until the reticle
circle disappears. (Manual release is sometimes preferable in
rough sir).

Figure 4. shows the conditions under which a release m~y
be expected.

11. GENERAL.: The use of the A-Series Sights is not a simple
matter; the sight is a complex piece of equipment and requires
considerable skill and understanding on the part of the pilot. A
pilot should never le sent up on a mission involving use of the A-4

Sight until hehW been thoroughly indoctrinated on its use. :I
Project No. AVG/T-A/0
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12. RTICLE CAURk F11M ASSSMMT;

a. Projectors

Any 16 m projector will s'fice although the W-2
Assessor set up is convenient siri, the required scale (I "10 mile)
is already established. A Si~pie means of obtAining this scale is to
adjuat the distanee from the projector be the screen until the overal
imap size iS 30.1" x 21.3". Once this dikatweo is established, the
screen usy be left permanently in this position.

b. %mgrat

To detendzr rwep lay the assessor across the target
in such a manner that the height of the target is mwasured on the raW
soal&, (See Figure I).

a. Tracking Errort

Tracirit error is determined by measuring the dietance
between the pipper and the desired aim point using the trackinR error
scale, (See Figure 2),

d. Angle off is determined by cuperimposinr the crom" in the
lower left bind corner of the assessor on one corner of the target im
and itoting which diagonal index most nearly bisects the target. Tf the
trailing edge of the target is frayed, the =asuremnt may be taken from
a leading adm corner of the bullseye, (See Figure 3).

Project No. APG/TT/90-A
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a, The ratioie cmr1 pholographe thw sight reticle superim-
pose on the target being tracked and provides the pilot with a record
of his tracki for subequent evalation, The retioleo eara provides
an excellent training aid for practicoe gwuery sionions,

b, The Air Proving Ground utUlM e tearal photograph-a a!
optical oy&tsa for raticle caera iW41aihAtow. The following in-
staLlatlon v c hosen for ito uimpliity.

a 1wtallation Is very sizle i1 that tappe holese for munt-
lag the special camera mount are provLded in the eight head. It is nce-

v4-. *aV bolt this wuwrt to the oight hdad vith standard aircraft
hex head tolts SAE 1(32 5/SN In aegthe

b. A ste.Mard 6 =O c wa with s 11/8lenw assembly
should be used. Te electrical leads to the ca~rt are Installed in paral-
1.1 with the standard gun omrs, Inataflatione

., A eta n.rd gun owerm boresighting kit Is usad for aliging
the retils in tho trai as illustrated*

-- --- oresight
87.5 M Position

122.3 Mile
BOflESIGHT PIOCIAN11

If Appwdiz H is withdrawa
(or not attachad) the classifioation
will be changed to RestriatW~ in
aodadloe with For 25e APR 203-1

Project No. &PGTAT/90-A
Page 142 Appendix F, Page 26
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b. A 1.3S inch focal tength should be ueed to give a 9 i btr
area coverage on long rango tracking missions. Thi incrased arna should
b sufcient. to inourn full covermgg of rvt.icl movement throughout

cc A groxud boreight shot, with eight electrical]y caged,,*should bo m iadinever It to desived to wesr prdction angl~e,

d, Satisfactoy results have ben achiewd with super film
usirg a caiira speed of 32 frame per esccnd and sutter stops of FS to
1"6

e., The following sketch and drawing, Fi~ueu I and 2, illustrate
the camera wuOnet and inatallatiom of the roti lo emrem for the A-4

sight.I

Project No. APG/TAT/90-A
Appendix F, Page 27 Page 143
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I

14. D.CRWPTION OF A.-4 SIGIM:

The A-4 Sight Is busically an A-lCM with three major
improvoments:

a. Colibratlon errors have been virtually eliminated.

b. Major components suoh as sighthead, computer, etc. are
fully Intorchungeablo.

c. Intenshty of reticle illumination has been greatly
inoreasCd. A nunober of minor chan-ges haire been Incorporated such
as tho use of 'diamond dots instead of a reticle circle, improved
accessibility of certain components, etc.

From the pilots standpoint, the reticle is easier to see,
no "aiming fudgo factors" are required and the in-comission rate
is higher.

The major components of the sight areas follows:

a. Sight lead.

b. CemUter

c. Amplifier

d. Power Supplies

e. Controls

f, Range Servo

The Sight Head is mounted behind the instrument panel and
projects the reticle on a reflector glass just behind the windscreen.
The reticle image Is "collimated" and appears to be at the range of
the target.

The remaining components are usually mounted in the nose
of the aircraft.

I
Project No, APG/TAT/90-A
Page 146 Appendix F, Page 30
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*ONTRG TARGET SCALSTO
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND

WRIGHT-PATTERSON AIR FORCE BASE OHIO

FEB t 9 2002

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: AFMC CSO/SCOC
4225 Logistics Avenue, Room S132
Wright-Patterson AFB OH 45433-5714

SUBJECT: Technical Reports Cleared for Public Release

References: (a) HQ AFMC/PAX Memo, 26 Nov 01, Security and Policy Review,
AFMC 01-242 (Atch 1)

(b) HQ AFMC/PAX Memo, 19 Dec 01, Security and Policy Review,
AFMC 01-275 (Atch 2)

(c) HQ AFMC/PAX Memo, 17 Jan 02, Security and Policy Review,
AFMC 02-005 (Atch 3)

1. Technical reports submitted in the attached references listed above are cleared for public
release in accordance with AFI 35-101, 26 Jul 01, Public Affairs Policies and Procedures,
Chapter 15 (Cases AFMC 01-242, AFMC 01-275, & AFMC 02-005).

2. Please direct further questions to Lezora U. Nobles, AFMC CSO/SCOC, DSN 787-8583.

LU. NOBLES
AFMC STINFO Assistant
Directorate of Communications and Information

Attachments:
1. HQ AFMC/PAX Memo, 26 Nov 01
2. HQ AFMC/PAX Memo, 19 Dec 01
3. HQ AFMC/PAX Memo, 17 Jan 02

cc:
HQ AFMC/HO (Dr. William Elliott)



DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND0WRIGHT-PATTERSON AIR FORCE BASE OHIO

MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX

SUBJECT: Security and Policy Review, AFMC 02-005

1. The reports listed in your attached letter were submitted for security and policy review IAW
AFI 35-101, Chapter 15. They have been cleared for public release.

2. If you have any questions, please call me at 77828. Thanks.

ff /ecurity and Policy Review
O~ffice of Public Affairs

Attachment:
Your Ltr 14 January 2002



14 January 2002

MEMORANDUM FOR: HQ AFMC/PAX
Attn: Jim Morrow

FROM: HQ AFMC/HO

SUBJECT: Releasability Reviews

1. Please conduct public releasability reviews for the following attached Defense
Technical Information Center (DTIC) reports:

a. Flight Test Program for Model P-86 Airplane Class - Jet Propelled Fighter, 2
December 1946; DTIC No. AD-B804 069.

b. Physiological Recognition of Strain in Flying Personnel: Eosinopenia in F-86
Combat Operations, September 1953; DTIC No. AD- 020 375.

c. Phase IV Performance Test of the F-86F-40 Airplane Equipped with 6x3-inch
Leading Edge Slats and 12-inch Extensions on the Wing Tips, May 1956; DTIC
No. AD- 096 084.

d. F-86E Thrust Augmentation Evaluation, March 1957; DTIC No. AD- 118 703.

e. F-86E Thrust Augmentation Evaluation, Appendix IV, March 1957; DTIC No.
AD- 118 707.

f. A Means of Comparing Fighter Effectiveness in the Approach Phase, October
1949; DTIC No. AD- 223 596.

g. War Emergency Thrust Augmentation for the J47 Engine in the F-86 Aircraft,
August 1955; DTIC No. AD- 095 757.

h. Operational Suitability Test of the F-86F Airplane, 4 May 1953; DTIC No. AD-
017 568.

i. Estimated Aerodynamic Characteristics for Design of the F-86E Airplane, 26

December 1950; DTIC No. AD- 069 271.

j. Combat Suitability Test of F-86F-2 Aircraft with T-160 Guns, August 1953; DTIC

No. AD- 019 725.



2. These attachments have been requested by Dr. Kenneth P. Werrell, a private

researcher.

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

OHN D. WEBER
Command Historian

10 Attachments:
a. DTIC No. AD-B804 069
b. DTIC No. AD- 020 375
c. DTIC No. AD- 096 084
d. DTIC No. AD- 118 703
e. DTIC No. AD- 118 707
f. DTIC No. AD- 223 596
g. DTIC No. AD- 095 757
h. DTIC No. AD- 017 568
i. DTIC No. AD- 069 271
j. DTIC No. AD- 019 725


