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PROJRECT NO. APG/TAT/90-A

OPERATIONAL SUYTASILITY TEST OF THE F-86F AIRPLANE

l. Transmitted herewith is the Final Report on Project No, APG/
TAT/90~A, the ohject of which was to determine the operational suit-
ability of the F-BO6F Airplane in the role of a fighter~bomber,

2, The F~86F is basically an F-86E modified to incorporate 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,

3s Test results indicate that the F-86F can perform the fighter-
bombex xole within the limitations specified by the report,
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Major General, USAF
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1, INTRODUCTION:

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,)

be Tuie North American F-36F 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
capasility, 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-fitted to, solid leading edges which increase the
high altitude capabilities of the aircraft,

2, OBJECT: 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 {ts use as a fighter-bomber,

3., OPERATIONAL ASPECIS:

Qs mpact ;

(1) Personnel: The introduction of F-86F gircraft into
fighter~bomber organizations will not increase the
personnel requirement for operations and maintenance
over'and above those already anthorized in appropriate
TOSE's,

(2) Training:

(a) Personnel familiar with and proficient in engine
and airframe maintenance of F-3¢E 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, APG/TAT/90-A
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(¢) Qualified VHF technicians will require an indoc-~
trination course and "on the job training” for
transition to the UHF system of communication,

d) Jet fighter-bomber pilots will require a minimum
of ten (10) hours of transition time to become
acquainted with the cockpit arrangement and the o
sensitive flight characteristics (porpqigigg) '
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 theery 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 familiarizetion. Pilots
familiar with the A-1 Sight will require a short
indoctrination for familiarization with the A-4
Sight. Appendix F contains information which can
be used for preparation of a suitable training
prospectus,

(3) Supply and Equipment:

(a) Supplies and supply problems will remain rele-
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,
(See Appendix F for a list of parts consumed
during the test)

(b) Adequate test equipment, mock-ups, and facilities
are required for A-4 Sight mointonance, (See
Reference 1 and 2, Appendix C)

(6) Adequate test equipment, mock-ups, and facilities
are required for UHF radio maintenance,

(d) Standard bomb loading equipment must be modified
or new equipment devised for the loading of 1000
pound bombs and full napalm or chemical tanks,
(See Appendix E)

:::geot No. APG/TAT/90-A
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(e)

(f)

A modification must be made to either the bhomb
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)

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)

(b)

)

(d)

The radius of action of the F-86F is approxi-
mately 2560 nautical miles when carrying two (2)
200-gallon external fuel tanks and two (2) 1000-
pound bombs, This and other typical mission
profiles are included in Appendix D,

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=-86E with two (2) 120-gallon
tanks. In addition, F-B6F'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.

Extreme 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.

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
1s considered the standard installation for the
outboard pylon, action is underway to provide
medification 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 excess of 480 knots with
external stores are undesirable since ihere

is a tendency foxr the aircraft to porpeise and
become uncontrollable,

The axming 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.

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) Gunnery:

T

(@)

®

(c)

The F-86F is capable of conducting air-to-ground
gunnery missions against velatively small tar-
gets, such &s tanks, trucks, gun emplacements,
etc., but with acouracies 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.

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

The cepability 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,

MN-A




@) Rocketry:

(a)

1))

©)

The F-86F, 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 gircraft. However, as can be seen from the
rocket impacts shown in Appendix D, the expected
hit probabilivy against a medium tank (approxi-
mately 2 mils radius when firing at 3000 foet
slant range) is still small,

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,

Although the F-86F was designed to carry only
S5-inch HVAR's, special racks were designed by
the APGC to carry 8 CM rockets and special APGC
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 natvre of the test, the
accuracy of the F-86F firing the 8 CM or 2,75~
inch rockets was not determined. However, the
occuracies obtainable will probably be somewhat
less than those for the F-84G because the plat-
form §s not as stable, (See Reference 1, Appen-
dix C

(4) Dive Bombing:

(a)

A-4 Automatic Release: Although it is possible

t0 loud and curry 500-pound and 1000-pound bombs
on the F-06F 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 surfece of the wings and
flaps. In view of this, bombs were not dropped
with the sight set for "automatic" rcleases and

Project No, AYG/TAT/90-A
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consequently, the accuracy of tie system is not
known, However, it is not expected that the
accuracy would be significantly different from
that of the F-064G aircrafi in automatic dive
bombing with the A-4 sight (CEP of 58 mils with
release altitude of 3000 to H000 feet, see
Figv.e 8, Appendix D,)

(b) Fixed Sight 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 wiil
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 laft of the target.

(See Figure 4, Appendix D,)

(c) Manual Pip 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 other methods of
dive bombing; however, these accuracies do not
give the F~06F the capability of bombing small
tactical targets, The results obtained when
bombing with the MPC system indicate that the
optimum dive 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 50 degree 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 460 knots when carrying two (2) 200
gallon external tanks, will cause the aircraft to
oscillate (porpoise) violently and tend to become

APG/TAT/90-4




(1}

(7)

mueonivollable. oo Appoewdives D oand B} The
Aacemracy of mapali bombbing with ihe 0006 comniuag
the sime as with ihoe P00 aad 2046 nicoraii,

Avmament Toadino

CAa) whe loading ef the six (6) 50 ealibox gmus

and ihe loading of fhe b oipch OVAR's fwpoues
po difficulties for amaomeni perseanel, ‘the
time vequivad to lead these mpeniiions remains
the same as forx the ¥-80K and ¥ -04G aiveraft,

{b) ‘The loading of 1000 pound bombs cannot e
adequuately norfarmed with present homb 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 grouad, it places the eperator
in an uncomfortable and awkward positien,

(¢) The loading of E~74 fire bombs cannot be
adequately performed with preseni bomb loading
equipment, The bombs will have to be loaded
empty and filled after being secured to the
aircraft,

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

(e) Standard M-10 smoke tanks and E-26 chemical
tanks cannot be used on the F-B0F gircvaft,
Huwever, with a special modification to Jhe
bomb pylons, it is possible to install the
E~26 tanks. .(See Appendix I}

Maintenance: Maintenance for the F-86F remains the
same a5 with the F-06E and F~84G aircraft, A de-
tailed description of the maintenance -equired for
the alveraft and ils mujor compsncnis durimy the
period it was undergoing operational suitability
testing is given in Appendix X,

Yrojeci Noo APG/TAY/90-A
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uncontrollable, (See Appendices D and F) The
accuracy of napalm bombing with the F-~86F remains
the same as with the F-86E and F-84G aircraft.

: (6) Armament Loading:xgz"'

enak@}THe loading of the six (6) ,50 caliber guns
it and the loading of the 5 inch HVAR's imposes
Wd;'muﬁﬂﬂwﬂ*‘““’ no difficulties for armament persomnel, The
- time required to load these munitions remains
: ‘the same as for the ¥-86E and F-84G aircraft.

(b) The loading of 1000 pound bombs cannot be
adequately performed with present bomb leading
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 mearness of the bomb
shackle to the ground, it placcs the operator
in an uncomfortable and awkward position,

(¢) The loading of E~74 fire bombs cannot be
adequately performed with present bomb loading
equipment, The bombs will have to be loaded

i empty and filled after being secured to the

aircraft,

(d) Special dollies for loading 1000 pound bombs
and full napalm tanks have been devised and

i the plans are presented in Appendix E, These

: dollies prove to be workable and efficient in

i ' operation; however, they have not been approved

¢ by USAF at this time.

(e) Standerd 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 pylens, it is possible to install the
E-26 tanks, .(See Appendix D)

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

et e i o o (-
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¢c. Operational Techniques: The techniques to be used in the

employment of the F-86F 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:

8. 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 ordnmance.

d. The rocket carrying capabilities of the F-86F, presently
limited to S-inch HVAR'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 cape~
bility without aircraft or chemical tank modifications.

5. RECOMMENDATIONS: It is recommended that:

8. A study be made to determine the cause of the marginal
stability and subsequent action be taken to incresse the stability of
the F-86F during flights with external ordnance, absve 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 CH rockeis and 2.75-inch FFA
Rockets.

¢, Suitable bomb and napalm tank loading equipment be de-
signed and made available to F-B6F organizations.

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

.8+ Additional testing be conducted with the Maunual Pip Control.

Project No. APG/TAT/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.

ge Strike cameras be installed on the F-86F,

h. Pilets 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 armement 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 ond the Tactical Air Command to determine the

unit capabilities of the F-86F.
id o

Major General, USAF
Commanding

Project No. APG/TAT/90-A
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COPY 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-B6F Airplane

T0: Commanding General
Air Proving Ground Command
Eglin Air Force Base
Florida

1. Request an Operstional Suitability Test of the F-86F airplane
as a fighter~bomber be conducted under USAF priority of 1A APGC prece-
deuce of 13A on APGC Precedence List of 1 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 infcimation obtained from the F-86F
aircraft assigned to Projeci Gun-Val will apply to the fighter-bomber
test,

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

_ 8, Take-off requiremenis 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,

. .Ce The capability to evade enemy fighter aircraft when carrying
a special weapon (TX-12), (It is realized that the solution to this

:roject No. APG(T?§(90~A Appendix A, Page 1
age 1




SUBJECE: OST of the F-86F Airplane (Cont'd)

depend on the development of tactics and techniques of pene-
her than reliance on pexformance alone,

echniques with either conventional

problem may
tration xat

d. Optimum dive bombing t
weapons or the TX~12.

e, Radius of action:

(1) With two (2) 1000 lb bombs and two ¢2) 120 gallon
external fuel tanks.

(25 With cwo (2) 1000 1b bombs and two (2) 200 gallon '
.external fuel tanks.

(3) With one (1) TX-12 special weapon and maximum fuel.
(4) With 8x5 inch HVARockots and external fuel.

(5) With 8cm rockets and external fuel.

(6) With no external munitions and maximum external fuel,
Directive, Headquariers [SAF, Assis-

4, This letter confirms TWK
pCs/Development, dated 16 June 1952,

tant for Development Programming,
BY COMMAND OF THE CHIEF OF STAFF:

/t/€/s/ IAMES 0., GUIHRIE
Colonel, USAF
Deputy Director of Requirements

Project No. TAT/90-A
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DETAILED DESCRIPTION OF THE F-B86F

1, The North American F-86F is a single place jet fighter, powered
by a J47T-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 onme unit known as the control-
lable horizontal tail, a completely hydraulic and irreversible system
for control surface vperation, 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 rcle, These series of aircraft differ from pre-
ceding "F" 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 72,5, Bombs,
rockets and napalm can be carried in company with the 200 gallon tanks,

3, The aircraft is equipped with six (6) .50 caliher machine guns
mounted in the forward fuselage and aimed by the A~4 Gun~Bomb-Rocket
Sight and AN/APG-30 Gun Ranging Radax,

4, The aircraft is also equipped with an AN/ARC-27 Command Radio
Set (UHFY, |

5. There sre 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:

o |
Project No. APG/TAT/90-A Appendix B, Page 1
Page 16




be Two (2) 200 galion 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, APG/TAT/90-A
‘ Page 17
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d. Two (2) 200 gallon fuel tanks and two {2) E-74 (same
chemical tanks) napalm tanks:

as E-26

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

Project No. APG/TAT/90-A Appendix B, Page 3

Page 18




f. Sixteen (16) 5 inch HVAR's:

' g. Two (2) 200 gallon fuel tanks and four (4) Century Launchers
(seven (7) 2,75 inch FFAR's in each pod):

Appendix B, Page 4 Project No. APG/TAT/90-A
Page 19
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h. Eight (8) Century Launchers (total of fifty-six (56) 2.75
inch FFAR's) :

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

Project No. APG/TAT/90-A Appendix B, Page &
Page




je Sixteen (16) & CM rockets (locally manufactured racks) :

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

Appendix B, Page 6 Project No. APG/TAT/90-8
Page 21




1., Eight (8) M-38 100 pound practice hombs (locally manufac-
tured racks):

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

Project No, APG/TAT/90-A Appendix B, Page 7
Page 22




n, Two (2) 200 gallon fuel tanks, two (2) 1000 pound bombs and
four (4) 5 inch HVAR's:

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

Appendix B, Page 8 Project No. APG/TAT/90-A
Page 23 .
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6., Detailed description of the Manual Pip Control system for dive
bombing with the F~86F aircraft:

a. Intreduction:

(1) The F-06F 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-
hibited by Technical Order No. 01-60JL-69, 4 Decem-
ber 1951, Rather, a rocket off~set pesition of
the sight is used to provide an approximution 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 fer
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,

k. Description of the Manual Pip Control System for Dive Bombing:
The Manual Pip Control system consists of the Manual Pip Control umit, the

bombing altimeter and canopy lines for the F-86F aircraft,

(1) Manual Pip Control Unit (MPC): This unit is shown in

photograph numbers 1 and 2 below. Its principle pur-
pose 1s 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 pheto-
grapis, actuaies the MPC. When this switch is in the
"Normal" position, the A~4 will function normally;
when placed in the "Bomb" position, the MPC takes over

Project No, APG/TAT/90-A Appendix B, Page 9
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control of the pip and lixes it in electrical cage

at the depression selected by the knob control. (The
A-4 Sight function selector lsvsr 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 controel 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 O to 174 mils, The three (3)
folding dials represent three (3) initial entry con-
ditionz 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
full idle position at entry.

() Entry Altitude and Airspeed: The three () sets
of dials represent the EoIIowing three (3) sta-

bilized entry conditions:

Altitude Above Target Indicated Airspeed
10,000 feet : 305 knots IAS
15,000 feet 268 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 ary 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 20° 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, APG/TAT/90-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.)

)
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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
accuraie 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,

Canopy 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,

See Appendix D for test procedures and results,

See Appendix F for operational techniques,

Appendix B, Page 1l




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 usc 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 O to 174 mils. The three (3)
folding dials represent three (3) initial entry con-
ditions and have two (2) scales each, The inner (green)
scale 1s marked "Dive Angle" and tiie outer (red) scale
is marked "Index Altitude.” These two (2) scales have
been cglibrated 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
full 1dle position at entry.

(b) Entry Altitude and Airspeed: The three (3) sets
0 als represent the goIIowing 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
st these altitudes,)

(c) Terrain Clearance: The scales have been calibrated
to give a 2,600 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 ere 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 chesen
are determined, Dive angles from 20° to 80Y 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
altitUdeo

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 giv2 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,

Canopy Lises: 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 bese of cloud
cover, Photoyraph number 5 shows the installation of
the MPC and the bombing altimeter in an F-86F,

See Appendix D for test procedures and results.,

See Appendix F for operational techniques.
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Photograph ¥}
Manual Pip Control Unit
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Photograph #2
Manual Pip Control Unit
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Photograph #3
Bombing Altimeter
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Photograph #4
Canopy Lines.
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Photograph #5
Manual Pip Contrel Unit and Bombing Altimeter in F-86F Aircraft,

Project No, APG/TAT/90-A
Appendix B, Page 16

Page




Figure #]

90=

T

Project No,

Page

Appendix i, Page 17

. .
1
2
» .
e H
mm 22 mm
el v - ¢
| =i i)
ORE P
=3 T 2 It
.3 ey - ¥ 3
$i23: 2t T SiiE
11 e e
= F Iﬂ ¥~ - —_— s
1y e | -
1=b
+ =1 e 2og 5 :
- T
= T
T - 1. e s Ty
H Pl ot 1 e o]
e Tt
SR kT £ Rt s oy Eepe PRoet s Sl ST
= = s
o [t STPew Sininpy by it -] —}
e = s
RS : gty
Shpds myd o o0y poos e
g CEf Sag sedgm e &
35 et B30 St T : -
= s T 5 B B e o
2 bl S e
g = L
Pops g Sy o4 I ot fL g ademysy ey sufina) pd
L " ol S e e
gt I 3
e t o :
= P e opp] Seaie s ST Y
= e o S ot b s By
2 = 0} 1T
1 — 1 o [y vt =] by
= &= s ==
b= e = - ey
-1 =3 o, o2
et B o i =
" = =2 ==
- : o B e froxt 3
- P~ =
A = >
X et X
- v " i cnas i - ;
et o 4 i e
= X omtes Ty =y
=3 P o oo bi =
5 | 7~ : ot ey i
pes 353 e ol
Y= T —f- =
: =3
Y =
: o = =18
S = e
- = - ol
s . & A Bl s
s = ¥ = o g s o .
£ T 1 SRITe b o Gy rieN Sed ool
: g2l = 4 = et e 3 s 1o
i 3 i =={ ks b
> ]Wml =]
& =i =T RS S i
2 At B =
=] = 3 Py e =t
e | SRy Ty ¢ pwia popma opy n
= SN Tt 3. TEEE S i
Y =t EART ERatd SEpds sbamt ool Zx—~ris =
o1 i) 0y RG] bEy S e = i
= =22 =
e f il b= g et wt fy. iy iy -
.o EESE ruipe supininy —~ b~y o ~— =
: I = B =
e =3 P LA S 3
X = = i
: = = =
= -~ n‘.. i £ iy bl nr mg: 23008 #1 fpogen }
- f- tette v » o o od vors
BT s = =4
3 2 = =
3T $35f 35 1O P ey 3 3 32 Lo,
X ) wn 5 s o 3 X (3 e
Bba =%




33

T.

Project No,

Page

Figure #2

Appendix B, Page 18

g5 08 b3 e T T 1 . . 3 e 020 & Y ITIT
H T ve=) Trounbonel bonps T T . & 1 30 i ] T+
oozl rrsE AL 3 ra o Ly ! Y ¥ i T ¥
T T et v ] . =) 2D peee s T = b 3] Saad LSS
R N e | 4 Doy et
et et seda F Falel e { ps 1 B 2 o 492 gy FYs ol redaer =8
I Sy Afyny e e o rsooe iy Fete = =ofs T 2o 1 T =t B s B .\w
e :: 7 = —— i S5
e sk adway of s 3 e dedy T ~ A s o3 p =g = e - SoSTant penieg ao-mre s s
T T aye v B } P raes e o Yebs ban ey b 34 £ s oo T
21 o fowas posem RB00s | ety ot T = — T :
-3ig4l g A ghessagyr po )3 xt [~ e ize. 1
. Tl T T T ~. T
ethes f b1t e byt = Find v «m
it 1 T i TR e = e H
¥ Ent ¥ HHE Eha ¥
53 3 >t i
3 T :
T 7 ¥ 7 St 3 ” H=rh
z A P90 § o o I ey 5 & -} e
2 ¥ : = T
T ¥ 3 $ 242 yes e e 1 3
v 3 £ 0y SPey - —
5 raies ' § b 2 - AL
T I - R b &1 T 68
3 i o 1 Tvesy oL ==
2 T sy
T 3t Y > s Tand et
T 11 ’e T = = ana
I $ ettty } .4 2 1
ol 3 } 3 ¥ et
=5t v s : e
153 H 3 e =t e = 1 cheid
T e 3 : = > : St
»: H ot e 13 H re A + — - e
1 r ‘' s el d Horiny - t - s rem - = hi-tt
I B =5 ¥ ¥ < T T : | -
+ s3iits 3 3 T
e T : T + fot}
: ¥ i fisass T =5 eSS S=
T ¥
: ratoe e Coe b oo oI s T T
0 5 4 : Yoy Ho : d ¥ re .  me T
 : =i s 33 ¥t t - X et ==
} 2w 3 4 ¥ ¥ T 2 s
K- 113 ' o e by
E T £ 223 t : T 3
| 5 t T H 34
H 3 1 + F T F 3 ¥ i
T | e ca & ¥ =3 > o St
i : 3 : = S LTINS = 3 = 3
Fregeas ¥ 2 u eaas H 3 3ites + e : i T conme! =
‘e L ] To = - + 1 X [ =} N ree
g : i H = ¥ ae % 7
T 1 T » = — e
: i
u T T 3 :
¥ T = " t T ]
13 T ; 2 Y < -+ e
¥ ¥ ] o Y = =T T X fone
3 ] > 1 e T * X -
123 t =
H T T 1 s o
T < ok ¥ y T t - (3%
' -e- T - - — ~ p-4y = T
: 3 > T £ 2% =t : . xzail
T 34 s - = I H T = Gaee
3 : : : : T o e T ¥ 5
. - v v | ewae T — 3T : &1 T I H
33 e Tz s T =3 b
ﬁ F m X 5 o i t > I . Py av 34
. o} -
p s 1 T X T 2as =
T - e 4 e 1 ' T
: : : Sove TR ; =
. 2 + Y T T e e
r e o8 T . ' - o
: = L ; 3 T T L. T 23 snde: : : TS
55 4 ; " o o = 3 : T :
-~ : : T HH ' & e " : 3 £e I " ae.
3 HEE i 2 = N i
S aEnE 5 it : : : S R Ry =
TR s v o) = = ¥ Bt r o S Pes v : T
2t = o e N A
¥ H t T % A
¥ TiEs T 32 ¥ T = , et
£ 3 : % 33 = 1 T
: 5 i ¥ g1s3 it : 3 P ¥
¥ T e Tt o T t
}: & Y o : azx T T e =aid
3 3 =
- I e v s L ») k. na
a: B I : 3 ~1 : z S
-y 8 He s 4 T »da T e } 4
RS =% Sox sie
++. ¥ - — o - ¢ &
57, S i i T T T 3 = | ]
o T : ! Lt T T 5 T == H
12 ; £ g iy : =
—1 = v +5 7 1. I .
P fogd - . - - y —— s e 4 b & 4. . o
r k
3 £ 2sosans o = v
-3 a e 3 re -
5 < srrime H3 Tt :: L e IT T 3  :
et e T H s ] X T 3 T :
: 3 ot S : ettt T s =RT = T Tttt =
. ] . TE i
; tH e i pnd
o e H 3 rE= e ey
: 5 2 ey ¥ o T
the Y ¥ et i ettt :
T (ehavws T 1T e LT . & eyt & 060 5 reayd ane 1 £ -+
7 3
H ¥ + ==
3
54 -§etng-tg s
s < ks
H HIh o 2 o5
.
: :
-
. - .
_ —




v
1 4
- I 1381 [s
¢ it 1t g
13 THE 1535
+ T
1438 o 13 b -
b Sphas
1ht - 1]
1 1 teidreskis el Tty J{E38553 )
BEHtE 1 $113841030sfi i1
sans 132 3 ]
1HE HIH
: 283 3 <iM8s
£ . THTHIT
1t } i ir
4 t33114¢ seiliil
1t it RS 1 i
ssisindives Tt i
3T aTyes sieit i 1§81 edd s 14
: ] 134488818 HH Hitts 4 {14 I !
: 4 jaes] laafiss it 3
Tasiniaieds 131 .43 4 Erbt
THEIRTET ] 4
b 1
3 1t o3t 411>
bt z
TR H r
et 13T ¥ ¥ 1 i :
131 $ ﬂal e} 1 4
% A sald
T 3
i ehvrenvapirs i ’ pasedaasl
S 4118 $
ssid 1
: ® y
11 $ ittt +
. 3! 18748 ¢ 314
2 e oee 144 > H
i3ssulival 1 resaidseadleiil.
H t *
ot i $ o +
» 4 Fenw + 15l ¢
tazedrastly 1314 it 3t 1%
igbazazidhedjaitt 1 H
ik H H THHH
;3 SRR H b 1 1t
s
' . 3 §4 o o = 33
2 194479 §¥w s g b4 h : 23 L
b ¢ res hhans) ) | . '
i b1 ief Lial 11t Hii :
M b Phtd 41 s
(1ddv3eitaTorsl, H
HHBHE B RR R REAE + piss
b % 8 i y i 4
! H It I31T 1 1 rpt y4 1 1 |1x-
Jatesaals 1411 ¥ ! Tt
L 144405 T0egtrdhacastisags i & e peNS ! ¥ q
3 atnLass: V 38t giisedadatsd
BT silene h4
, HiH ¥ HENLisge i
{ THH e s it
t '3 11 H H 1
. .
3 3
2 J HHHIHNT ¥
3 T HELHRS (fataps
S erH 3] 2 3 Hedd i
it IR 1 ¥ 13 H Fhii .58
al . tpiteths
- T vy 4o - & = e 1
3 HHHEHE H 45F H i B3
£ ¥ H b ! pfrisidtys 1 3 13 1932
s *
H A
HEH ) H
11 it 4
P 5| e {; 1
B ST ]
5 H H H isasagial
S ith ihi i
palaijadss $313k: 1 1 e TH Bet 3 >
seasness: i 31 : L 1 hHe T
" 3 H
H H H 5 ] b
$f $4 be e H |*
: i i
T 4§ v apyp 1 19 2
t t H pedllls i m“ [ .. 131 il b3 H
¢4 Ld 33 e hay .
k. lar I - rrYe 2
. 2
H [ {1
ves 2 aaiad) 4 't 3 ] H it
; : i TR HH A
s 1 jeleigifi] 235111 1 Hit ¥ 1%
} I 133y i el tHY H ittty 134
' ; e e fr
3 $H 431 H i b ik iatid U Ties Eadit
: ! 1 F tH
H H } iy
ey 8 11T 1 1 e 1415 ated
: HHIFEEHS ; i H k t ¢ 2}
Hi : H 1 e : 3 .
T st i :
. 71 11 4 1 H I H .
¥ ] 3 s
ot H 7H i |
T i seritysiiaghl Felsdil
Ke: (| N . Lty
1 : b n » H e
It s iieteas 1 i b 1
Hh : i
b 15 153
t ; iitieg} H
1 3 ' it
> s H
¢ 2 1251 2383520400 8 ¥
1% 41 H .
. Hiti $ 113t i. 2 lz T
T Y futen
#t ! H 4
d b £ afcédihasid et id 1y b 4
Phid a 2 .
1t H ] 1is
2 ] - ApEYEa
¥ ;
3 > 1
fahafgbpdopypetyd » " 1. it 4 "
3 Bt 11l GHRERIGALLE 14} B +
43 5 t T
E - I Hi she
s hH I Xy FTWTEE i
f rfasdrird g 0133750 H THET H
] H 13214 I ) +
. s 3 L:
H iF it H 3 ipse
b Jedys 8 i 3 LN 3 ¥l t
ar e b Il i 1
v 523 5 T it . ] H e
1H e ) 1 ! HH HH
Hitih trH i i : 1 g deftaliiia
: b4 4 H i
of: H TRITA ¢ H
i 1ttt Hidi
HH H H H 3 {1 L1 4131
v s 7 *
O 1t H 3
g : it

Figure #3

Project No, TAT/ 90~
Page 34 Appendix B, Page 19




oozt Teead v o TTEC e T ~
Y 45558 BT reT FEF ¥ H PR SR 3 T
1T A4 4o -y ¥ : r o o Hoti w1 : ot v Bt A
T eas 2 ee as sl ST by = : T : e R T T {55! -
¥ 2l T T =
ha & s - fa I .y -y -w ne =
ey = S s Bh_agah tt = P=33 Fabls b oy
Th i Sigeent St i BT G et o I 5 EE e ==y 2 ey = gt =t
T : s o iy it = i
E: B ST ey R r = T 2t > T ~ = o
£ EHEHEN MXE ¥ : 1 = o o
o 8. Steioiisn ey 3 1 = = 1 r £ L s
eos Snt T = 11 £ T ) -] 3 " T > It t B~
X r.., - v 4 5 T T T
2 3t * 13 £ ot e -4 +
.m fr—r e HH 1 = 1 o X < T
oo TR : :: T 13 $ESrE brieiansh : + S : S S
2 ' tH et st oA sy ol T
: T 3 T H T ¥ y
: 151y : T { T 3
Ve 3 3 t = d oas T S oo s + 1 -
T s i ¥ : T 7 s ¢ Y T
: Seaioe: $ £2 et T < :
T > X s : = S } = T : .
FHTT 3 ; o ¥ T T 1T T ; =
| 3 T HH t Faat : f
T S I 3 G = L1 ! 353 35233 5 e ot ! -
e 3t as s - Lt e 1 (>
B H g s : T i B st @
£ 3 Sests =
T & T T ¥ I +F ens veeg oedi =
3 < s 1 ¥ y < + H ¥ T T vy @
: T & : : Y ; o ™
- - + » 8 T » & 1 va
: H = - i HiHH - o ¥t = 7 : 13 S 8
: H . Tiie RiidRaiis Ll
T = m Feete THEES) F: H D LY et ot T 3 Be Be
Ei S +F 1 = s Eissin T 3 e, pE 3 :
¥ 1 e 1 Ll aeise H TR L o ol bos t SER + 3 > L
Bt TE 3 3 il s : H T it e T
e e rEdst T P et 1t $HHET H H ¥ ! 35 Rt X
23 3T 1 Y it ;! ey » R : 3 T H s I =
! : - $ T I reereye) £ .m. afreiteed Tt o
: ¥ 3 1 3383 SHTH TE3T S ¥
= ‘s ¥ ¢ 3 ey t s o - oot
: ;| $ 3+ 5 : + E AR R T ¥ H
H Y T = % : = s g
" X - et s 3 . > ¥ 3 B - B
e 3 >e r 1+ : :  Yans s ees Sttt Fo o s
1 2532 = B : sais b3 . ~ * Tras ttien -
= eet 2335 : i v ¥ e H i & IE I R R B
3 53 o : EE B SR | i s "
3 » . < v kel - T . o = 33 40 i
% ¥ it $ s $ ¥ H 33 g THEie
a. s 1 ' o . : e :
+ 2 ! N ¥ f 4 Aoiseis T L i i T
% < : 3 : 4
r T I 3 5 Tiaititais s mwmmu. = = =i e 1]
T : B E it
: * £ } 5 i : 3 i =
| ST peos Bt 5 ¥ = 1 o : T =t ; o>
= s o s o a3 aann o ¥ Y = . T e 1 ol
sas e < 3 3 it - b - o
o ik T T T =1 ot S t v fxa
T HH ¢ s Foh e T 3 e i
: = t T =i T R
1 3 1 : o8 T - T 3
z : 1 I ¥ ¥ TSee s voe vy : 3 T
T Ep] ¥ T 3 = T
E; + s TH e = G
-, 1 9 L 1 Y T . Tir
sins Tt T H H 3331 152 . Lo : 3 11
I 3 st T 1 ] T : : 2
tholts T 1t : e <3 2335 = : t
3 B3t . : T ? §f + Pt &
T T : e T =22 oF = T
it = : = H 53 T T £t A
& : £ =3 = ¥ HHoh : : g z
e H ¥ = + <
T £ Tt ;53 +] H — ¥ Y $ e
1 4. -4 T — H 4 + ) & ' ) oas
z i51S i i RIS g it s £ ES o
v st as T ? " : 44 - & T H =N s
> s H eH : ; = : rohe (=]
: T g 3 inEe T i, o LN T 835! o
< 1F- ¥ e Eiteiiil T ERCN L x> 3113
: Sains : i T e : : : @
" u — - " o - o it T e TN % re Tt 2EILT
e R R SEeESERL R t : S i = TG H (=]
e > i iz Pt et 0 [
= : T £ } T T T I HTR s T I : t S T [+ %
¥ 5 3 ] = N S
+ tt T 3 1 nu* . 3 5t 1 =i 1 on
T X It T 1T Y - - ’ay 4 mne & T
i 1 1f it ; SHRE T =Ty —;
35 % i P
. H Py S i =
Py T ies = safisim il n 3 13 = =i sond
T o+ SeTs Iass 4 r > - oy e =
: it e £ 531l s 52 et 7 Py : <
33 TP 1w SASLLRSAEIauns YA Re o1 N s LE 8 b | 11t ; 1 + 1 3 T =3
+ s T ¥ o ad ¥
5 H = = i r : s o P
pre . s 1 m = T 3
¥ - I » [-%
 $ e T iome o I :
HAHCHH H T Fagat pofet o,
¥ tH Bt Tra et e Ty £ :
: : 211t < T PO : <
b
* =

B U T 2




1t : eeer Y
v T M 1 a
3t
4 asseiias 11
B 2233 T .
aaass T THR HE e 44 eabt i
Hs M e Bt :
. 1th $13ttt H H H H ]
il 1T R it R T H L LE | e
¥ T ¢ ot efe
5 43 L
H $it tidll : 134 fEIEARLE.
r338! 3 (predeti{d :
¥r b t
O lldali)
py . sndoaaedy éal [t
el ls T s, 1
z 3 1 H
verhoimvunnds u e vlnals Fpeisvane. 11 'n vf by T. M1y 1 7 ¥4 21
11 3313 f :
4 o 1 k aben ats
H B H : < S "
HE S Thit , 3 TR : 1
HIt ih IR R 1 3 I
Hibiee £ : HL {Hi ] I 2 s HHE
Sriiatig; o S1iteat ST e 1 X MyIciIIg 1k ol
age 11 )
t H HHHHY 3! é H j
miM' lep 11 t sege H H
It nysdeiils 3 sapa (15 H
H H ¥ i e
1t 2dneas - 144 H M
% B EEHRTEHA S HER {3 ) £
1 & THH nt +
: ﬂ i : 3 }
i { HY : e
T tHIHHE Fieg T H 334! I $H
b 1Y 483 THIN t 231 s H
L " it Tere o
H 2t I 3 o 3 e
g oy 13 11t ' & T . b
‘m. : £ i s ! 1 H
sgiael B i H +1t H T !
"une fatdsnapindiunifordonnn(y ¥ ) 4 4 ITL 11 125 ] .
i HI T o§fd3bengil 1t . 3 T
L ‘ H &4 ne e smdidin
b Wesrarreyyen .
M 1311 { it 3 b3 1ok
;a8 BT He T ' o B4 ]
4ol H (34 L
. : H 1% oA b f
R BB R R : iy 141 24 L
H wponane bl et 11 1 t it 134 H
B B 4 4 s
H i -~ IHTH <E1IL3 5
3 FIH ¥ +
14t 283 $TELE
=e : e - H
1T hw T T *
TITTIeE 1 'h. t lavpassd ¥ 4 T HTTT H (H H
. s ¥ —npp
HHHR S 2 FH T S
. e 3 H a
HH 1 YT 1253434 e t
bin : e
He E 153 royd ;. eh v
e
$05223r4 sengarsnay ¥ 3 T tici it HiH
1t $H-13 Hitt
isnis
vd4s- conans] +HT H
il seent] H TElinsdSiinlial]
ee sarasasasd
13 : 1 H HIH aeil
HithHk it 1 13 i + i
YH g etrieiadngldetye : & sans a8
aaeen s . i 4 g b4
bt v ; .
% 1 ‘m.l:l £ 44+ H -+ H v 44 ¢ . 5
: T HiH St 1
H T i THEIUE
b bl H » - -
¢ rphivndyagdgnngs I = H T ] b ige|
THE - % BHL : T 7
3 HH T THHl H
3 { 15t HEHE 12 3 i1
] { EERH 51 3t H
o 2 » foernn
i H
5 $ fdend 1 petivuspge ryel
3H seadiy H H soahals
pégududarduh(ofis - » A4 13 3 |
. 1 eqsunt } e ¢ ‘3]
14 it : 191G
* E 4
e 3 2 5 4 ps
bed 1 it} 1 . 1 H H
$ 113 ? sndtnrl t H H H
110 { A e s H { Kays
HH x4
St it 4 fi 3 ¥ £ el =
3 3 ph
; ki
H B 1 103 it
1 it 35 3331 3
* 4 s HiH § fiy
o " 3 1114 } I'H 4 ! ,
2 2pyeses -
H g i E i 2
so3bdss o s .5_ 2281 bridleT
BiBefai aefss H IR H b 31 sssepyesse Tl espaay
3 g H ! ‘1t ¥
s ! aal 3 1 1 &
1 2 s 1sesranriaras v ) SItTesiss T H
3 144t H o LT 3 1 o ‘
PR 2 - {1 ¢4 ;1 H
H
P 1 13 A1
(s 2] 3 H I H 14 1308 ¢
4 HiRH 3 it
H ™) H
H H 4 (1431113
H A1) o ] k 351 AHIHHITE
Hedd
0 '] : H H | 44 H
1 l 1 ] 1] HEATH ¥
fryss 1tH 4 R TH LTI Y $ H
BT 1 H 44 sue . .
H hikesin H 11 T I § fslaadl
.ﬁ ) H i a H 1 4
T i (10314 3 s arents s 1
e it : il ;
E" b/ H il i
= Ltd
[ » I 113 Y
1 it {HHEER T ] t
. t 1
1 Ml 1] ¢ -“ i Tt
H i 2 . Hit 1 H L
’ z: ! H h
12 . - H 4 s
HHH ¢ ' " 3 H 4 - H FEH H{l ”,{ i
33t T ] H T I 4 H ¢ H{st L
it * s £ BT T » " T
» HHEH H 2
silgrh ) 4 } 1t ] 4 ) "_ L fhexe]
b Hi{ oy | s §
q ; - 1F1st 1] - g »
] { 1 H 11131 11 i
4 H T 1t Ainsgiin
3 R H - 24
s

Figure #5

Project No. APG/TAT/90-A

Page 36

Appendix B, Page 2l




5 oy
3 : : Hi~ i
. i : : 3
o | 8 b H 1
WIS - H Heed et el
: HilH: HiK HLtREI
R 3 ;3: 1alid st fi 1 i ih Aj i
4 [32; THT - THIR SR R bt 1 H t ST HH r‘j, 1
H H 1 : v il
3 1 = e s - - R )
PRI : .4-11 L3 14
Hi H H st 13 HE TR e T ISR s
4 T 13T THUTHIE H R 4R r, 1
H ¥ £ R el
i ; 123: 328 : R BBt Hs gt HHTE
. i1} } 811 35: ik i 1 {k thlit ol
Srruiyeser i T A b H 1333y R4 Iy ) 3 TSt a1t gaii:.
Aoyb I8 14 - 1T
it ! = XU
¥ T reddnrabye M 1 2311 snsiiel ¥At 1
¥ - . . a4 * =1 3
. e th 33; i 23 § 4l § HRL
‘ 2 R HitH T
1141 o] i
] P HHHE SRt e
It » ». 3
RHEHE 4 feagtiine
saisniias &
$d o ye 1rlun vh | H A sesARIASARISURTERY >} TR 1% 1 g H
T1ire T pwl .y 13 Tikd 3 B
REdL: o . . : 3
H {; B HBIU T AR R His R THEETEL 4
i z 8 THET
13 Bits et clnbantisdntalydn dints sadnetas H
bat Tk i
e i L 338 e
i iejfieai: & Al S i
by 13 ] LIL b 3 41 i ¥ ¥
L B 5 £
l: : » - pepoy
tHY 32 e R T R HE LR
$ 3 sasred M 3
S en 4 4 o,
=it 1 } . I R R R e 4 it et Y
il - T 4 g P i
sqtlp { 4 44 B EISTLs
4 = - slille =3 #; b 1LY
s 3 3 2514 t THRHATH R t HuHIE i
His ; tH] 5 tH 2 H 2 TRisten
it adt : 4. At HE AR O] t BT Hi
130 332 % I H TR T X :
T e ge +H JLd 44 <) Rhashphifie
" pephe -y {44
4 T 1 e s
1ieH | H Hial
H H b :ﬂ..:\.. 2 3 el
H H = T st ot
f s fatkitdtd B3l 1} s 2 guvessd JSTH g 13
L3 A8 iliabi RN 1 i ors 1 3 £
T t I :
i w8 L H 3’ ;‘ + 4 . 2ty ] 1 ee
. bl 18, il £
SN I HATTH T TR i i PG
4 135 dionsbyte b T 1} 1 i 1, R { Bat . H
i Righii1 e it THERTL stielie it %H
! : 4 e oe # Hireii
1$HHH AR} T . B HiTH e
H 1t - . bf
H - t 3 1 H t -
i gy HiHH it HiHHH H
ad 1 Wt Hitigit 1 2l LiH ik M
ol :,}1 stpe T T, : e it
: R 2t , i [ [RTH BRI
S ] i 1 14144 4 siekety b4y H a2 o : [
¥ |
, | iR s A i i ]
T H-H St 1t 3 H gy
H H H H 3 t ig it .
a i H i i ‘ ] 1 tHE T g T T v
H jiP it Wi H 1R ! HE Rk i
Al 4
v 5 ' : : T
gl 1 Yty et ) | % N]
H] § N § by T i ANIO NI
gt A g e IR N i HI] ;
E L. sxéd d 3
sHit=funl; i) A A ¢ : 3 H Btleiid ot SRSt
1 +fl 1 sii: 3 I 4 G
TS Y 15338 i i H i Fii e }
H 1{'1‘ ¥ b 2 tidH i il H il Db i ok .
¥ ridngres E T segesfaaipees e T
H 18 L mil H I i it b dih
3 2 e 4 =aa it
! SR : H H ERETE R
HH il i r.(ﬂ#r HH BRI I 4 HH I
i H RITHIRILY Spsti L T
: t HETE i ] bl i FIGH!
4 ’ L 24 a4 H it $
i REARHHTIRA P i Bl
DL I T R HHH iy H {l H
$ finligeidignin [Hidh B i ¢
. H <. rt () H ¢ H : H| " THH L.. ]
H H U T HETH h H] H 4
- eidial 1§ i
4 H 22 I H
Y 1 1 i1

Appendix B, Page 22

Figure

#6

Project No, APG/TAT/90-

Page

37




¥ : i Qi s
i 3 ¥ H £ LT
HTHHE 4 H hi
)
1 ¥ 1) { H : HIHTRE
i t N HA
sxiaddl} '
fRitRnRnThn i ilitia 1T
g tastisshedii] iadtrly] Al e
3 T T ! )
: st ey i i M )
H
H 3 + (4 —gd
213t i G AT i Hitifs ik
¥ 4 sedasnnaliyy yu a4 1 4 |
}H H H H -3 M ¥ %
] ; H : 1
i it)! { H
11! 1 ')
53 : 3 Q
- - ev hepieg
£ 3
iy I i 3as 3 Tt tehoos 31 44 4 H
4t =30 2212 ol RaSBXET H g
1t 1 3.8 H 1} 1] ik 11 l"f
23S : i h B SR BHHHHIHE besidditi i
! T $ tt 1$iiess i1 ¢
a . P — te:
'] T ry oy
3 xiusals 1 1131 Hisiits h
H .t - ] HuH LR N
+ X o
e : :0
4} T RO t |
: 312 HH
) o t ; T : Pearsss: oy
LT k) Sudusnas 1 11 I3 o ] o d n
: i s HHEHEIR IR U R R
; 3 LT H Site % it
14} e K Il b { Py ¢ I i g
H : { 3 Ibadisi
asme o 3 2 ¢
H 5
)3}
> o 1%“:11! v T ¥ n dbyd fvdand ‘4 pa\
g :
1 . T +
H 3 R IR R #
: 323334 t } £t 3
: e H -
= Hitit : PN H
s .
H P31 1Y { i1
HE T HIHTHAT Bt YT
- [
t I t
1t
i H 1]
R H H i
H
TR
] #1 ML
i 3
dye ik H H g {11
H ] Ty §2ipadsay]
: 4 :
11 . o 11T 3 pqasdsbithos, ) 1T, =
1Y »pu 13334 L, -
b o | x‘ ¢ 1T {! =4
3 . . 1§
R + HHTH X
» »
1t 15T xe i3t ¥
- & 1-
o § ! H ]
b b :l hs
:
t ¥ ¥
1959 -: + -
. {45 - » tned T T
jEesstipeenint e aSEl gt i t i
g H 1
8
25130 " £31] 131}
. 44 o
[H T . 8
: $9sidanesvansiint sdhpanag .
i 3 RHAH
:
< e
, HHE £} shs
} b -4 i
agy 4 11 - HH .',f{m
{oat iy 1t i i Ht: 54t
. o b ek
§ HhH Salath) !
b 2 -
1 H t131 H34 HITH H b
| i ETH T - 1
H i H
"ft ; 3330
f a2 I :
Rt 1 +F F IR
i 1 b i : 13 B
X g v4 T ¢ L ot H1H H H
H3 ?
g 4 TR B U Hi 5
M4 3oy 478 : : el
] i ! NG vey Hh
i 4T At I 18t 13k
)3 1l m.‘ 33 (N xl ”-
o1 ' 3 why
2 § HT 4
M 1 234 o H 3 o = 1)
3 ; sniele
feiige 3 % Hit halzs H i i
HEHHEHIHE: : deeshleniils
poanns | o} 1zt HE H ¥ % 44| H |
R H ! H
.a. 4 & 3
> ] ""‘ 1 15 FERLe. 1 - - H
Ry Hit] I 1223t 88
i 1 is o
t3 1 1 1} assals #
f i 3 HY .
il B .
IR irad 120
1324} awgadaa o 1abugsgs ¢! 231
£33 pdddydhnney T + - M
[ H 514 138331 g
1 B H £ JIH it T
1 i H 1
H i .
P 32 e : RHH > -z i f
L 1T - H H b4 Ky
; T HEH 3 afit
¢ { 1 3% '} H
+ H ‘ H = HiiH
it; H T.H
y: o4 + - ”‘.
< 20 sedl + 18! £
H t H L 9. tt
r* :
s
o dec -

Project No,
Page

TAT/90-A
38

Figure #7

Appendix B, Page 23

N




- T~
.
- rrrry o P vy o e T vy wasar L 4
3 H 5321 331! 2iiiiiinne R PR s O 3 ]
Tttt + eras » 5588 1 t
I Fry ¥ r it HEEY 3 :
Tl y assiotis] ¥ 1) > :
3 2] 3ismiadatt] :
T T - 'y avuns ) P 1 wiien 3 | [oy
: =k =i 1 S 3 I t H
x s - i H = > - |
s T - 4 ; 135 s 13 7ans |
PR rsos: o) % Y > 3t g Bt 3 T Ejo
7 s e ¥ 4+ o ] t t
F R igEiziser: T 2 S ies aH T3 s 3 <[
- > t Fed 2 AT ? Pt e > 2 [ 31
T s g . O]
aree 5 = T it e
¥ R 3227 Lt iy ¥ : e ¥
R, g $ 2 3! H
T ' Y 338 o £ ¥ m ; ot 3 <
3 N - = G it T :
= i s
. LY. 1 ] B H < 3o ¥ !
AR S oo 3 =T 22 1 s EH
= Pt ristisr + : i + £ -
: = T f s i
= = Ty 52 PDsin o3 3 e o
- 2 f T s Fi? 2533 Rl iep Y T —_
; - 5s Froon =+ $L=s s - i [
T - - o~ 2o 1 s - 1
F g =T = + x i
bl P« el ST
oa T -1 e —_— - -
m T ey : & S e 78 =2 ¥ ] 2
T e F ShH 1 SR i <
 ; £ = : H
: UW»MF! T e : ST A — T
— $ Y T ; e~ e ) 2
z % = ey & $ep sy s ] B F Q i-
E T el 2 7 S RIP e hass Z t S
E S e =5 st niy SR =H 3 1 ;]
! f oe3 < 5 reeass oe obt i T 1 a. a.
== v S i iTt oot ¥
: - . ) war s iy 2 Syay 1 ¥ 3
T T ind o T 1 = - Py
= > 4 = 2l * % a7 oS ot :
B T . & - phET it iy aaty ¥ ¥ Ty 2T 2
| ¢ f i >, T T F T
I3 A : = : 52 2 s 5
gk s e o Pitas 2 o s ”a f
- 2. 35t ¥ gwia : n ¥ Y - % T < ¥
7 I 3 ¥ s
e = : T ¥ 7 T
7 T ¥ Ok ] 3 =t
H = T T o : 2 ¥ 3 = ity
y e T t F ig3 five oF 4 > AT > SR o Lo} 3 =y posoeg Qo
3 o r . -y = T > 2 ™
- ¥ SHT T - ke . T &
s 7 : FALED + =
+ Fakd T Y s T T ou = + o conman ¢
4] 2 32 : = o
=3 > > i ;& v bt ¥ ¥
: v T
e = T4=1 : : - ol
2723 & : T L. 2 : == : =
= " 3 oy ¥ el T > X Y o '
Yot o = fa A EF 3 z ¥ : b 2 - id
s - = + ¥ = 1 z s i : T - e > ()
a L f = v a 1 T o 5 f - g [ &S
T Sy Ty — =+ H it ¥ 7 dass o f >
T ! 7= = : T 5 =
T 7 7 T S : :
;! 2 = } 7 TF ~ = ¥ 7 1 R [e2es
2 E 3 E i A 2 E e, 5B ] =
T Pl 17 St ity 1 ¥ : i ~ b= = et
= 3 . >v NS £ T - el > o 1% ¥
= Est et Pl : . 2 EosE - 1 il
3 3o T : =" Sl 2 X T 3 5 i
:: T S hlch 5 e &) : T ¥ 2 ; ! " 2 : :
E & 3 & S A s o : FR oY =t
| ¢ 1 ~+ > - » . % ' o
2o i X T £ T T [ . T eRay 3 o T = uE
T }- + o 134 -
st —°F <R T T =5 : =
£ t AR T prs SsEE Y ¥ s i ol ] t H
¥ K BHX 3 ¥ - : +} T
s ey s roads — o : g e % = e + T I T T £ RS
T : } z T et 3 Teysaslis TerT 3 2 ,
-y o Tt ; 3 = = S 122! Y t :  Se e : z Y T ¥ ¥ 3
= ¥ T b
T ] b = I3 =5 Fasd] ses: T d e Wi
I b 4 - 3 - » rod r & T v T
= Y ot s T 3 iraesier [ ) ; T . T o
e bias T - Er T 4 : i3 . T 1 > - ¥ ) T T
3 = SR F R iEL ; £ 523 g5 : P : : bt @
=4 3 T 7 —
- + ot » & e pHA ' T o 1 » Y - by » ; ) N Ame
3 Tt T fd e o I : ¥ T t | <o
: o1t ™y L - - s azaRA e bs soass <= [-%
T & : T 5 L 62 RIS 1 e, 1 K o
o o - 27 by Ly 3 2 ol ¢
23584 wie 5 4 ot uﬂm ol o3 -
e ek b + T ] t > B Sty i : - = tus] ~m
-~ s > ¥ 3 “ 4 s
vag rdwa trxt T v 2T e i ]
T . 2 & ¥ ¥ 3 T sl ¢ LI
> T . el T t P 3 FH- R p x
=t : ! S ; 3 Ha R T > £ e R o
e T T phsg iy o = -
A 20 fa L s T T4 T T Y - o1
}
¥ o T T 1 ++ =t T + i» wpn <
rous 1 & + - o r & >3 Y 5 X4 ¥ Ty ¥ s ;Y ¥ z - p
T o [ : . . =T 3]
+ & - ba rl X ~
T 3 L hots o o fany
: E 3 t £ -
Seerinres roes 3 ~ Ty ﬂ, A
i Ty
H 1 il + + i
22322233 AR
-
. . .
- i e o . ——————
A ' id o Hoe e I TR N SR .
el i - ]



© v ——; ¢ e mnvma i BIERAA T E s Fata et ra a3 e

le

2,

3.
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10.

11,

12,

13.

RELATED TESTS

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

APG/ADB/16-A~1, “"Operational Suitability Test of the A-4 Gun-Bomb~
Rocket Sight with AN/APG-30 Rader Ranging Installed in the F-86E
Aircraft.”

APG/TAT/47-AB, "Operational Suitability Test of E-T4 Fire Bomb and
E3RZ2 Incendiary 0il Mixer and Transfer Unit." '

E0-55§'-7(5A@ Letter Report on "Final Engineering Test of E-51 Fire
Bomb,

Projest APG/14914 — 5, "Operational Suitability Test of the B-3
Fragmentation Bomb Racks."

APG/TAB/12-A, "Operational Suitability Test of the F-86A Airplame
with the A-1C Gun-Bomb-Rocket Sight for Bombing and Rocket Firing,"

Project #¥-50-10 (Nellis AFB), Final Report of "Testing of Modified
F-86 Aircraft for Rocket Firing,"

APG/TAB/92-A, "Performance Test of Fighter Aircraft Equipped with
¥-10 Sprey Tanks,"

APG!TAi/dsaA. "Suitability Test of EX-10, 1600 Pound Low Drag Bomb,"

APG/TAB/26-A, “Operational Suitability Test of Landing Mats as Run-
ways for Jet Aircraft."

'y
APGJTAT/89-A, "Operational Suitability Test of the 2.75 Inch Folding
FiniAircraft Rocket and the Century Expendable Launcher,"”

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

APG/SAB/59-A, "Operational Suitability Test of Modified B-1 Kidde
Autgmatic Gun Charger for Caliber .50 M-3 Machine Gun Installed in
Upper Forward Turret of B-50D Aircraft.”
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14. APG/TAB/36-A-3, Final Letter Report on "Combat Suitah lity of the
Oerlikon 8 CM Rocket on the F-84E (SWATROCK),"

15, Project No, 2492—--5, "Operational Suitability Test of Light Weight

Automatic-Pneumatic Gun Charger for Caliber .50 M=-3 Mechine Gun,"

16, Project No. APG/ADA/61-A, "Project Feather Weight" (Classification

TOP SECRET) ,
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TEST FPROCEDURES AND RESULTS

CRUISE CONTROL AND TAKE-OFF 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 ranges. and aireraft sltitude by ground measuremente and sight
rnticle cameras, Airspeeds, slxcraft handling cheracteristics and
other pertinent data were obtained from pilot interrogation.

be Air-to-Ground Gunnery:

(1) Procedure: Missions were flown against the ground
target from dive angles of approximately 30 and 60
dogrees 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,

@) Results: The maximum hits obtained on the target were
of the rounds fired and several missions failed to

obtain a hit, A review of the sight reticle fiim 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
erroxs 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 G) inch HVA Rockets were fired against a
fixed ground target using an entry altitude of
approximately 10,000 feet with & standard 90
degree side approach, The standard sight setting
for the A-4 GBR Sight was reduced from 4.2 seconds

Project No, APG/TAT/90-A Appendix D, Page 1




)

de Fixed Sight Dive Bombings

a)

Appendix D, Page 2

Procedure: Dive bombing missions were flown at fixed

to 1,5 seconds and the depressiou angle was
reduced from 51 mils to 20 mils in the "normal
setting and by a proportional amount in the
"steep" setting (Ref, Proj. No, APG/TAB/52-A-2).
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 noint 4
was between 400 and 425 knots,

SN

(b) 8 CX rockets and 2,75-inch FFAR 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 alrcraft when carxying
extornal stores,

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 evternsl
stores,

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

PO VPP, FE T

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

Project No, APG/TAT/90-A
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dives from forty-five (45) to fifty-five (B5) 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 manually at an altitude of
approximately 2,900 feet.

(@) 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 impucts indicates a circular error of 55 mils
with the mear point of impact being 1,000 feet short
and 150 feet to the left of the target.

e. Manugl Pip Control Dive 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 practicully all the
impects were short of the target with the circular
error probable being 61, 43, and 34 mils for the 30,
.60, and 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 A-4 Sight are
shown in Figure 8,

2, Aircraft Performance:

a, Take~off Distances:

() Procedure: Take-off distances and the distances to
clear a fifty (60) foot obstacle for various external
loads of the aircraft were meusured by weans of a '

Project No, APG/TAT/90-A
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ground phototheodolite located a known distance from
the runway. ALl take-offs were made from a concrete
surface and an engine power setting of 9%%. The 0%
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
(APG/TAB/ 26=A) .

(2) Results: The results are presented in Figures 9 thru
27.
b, QIAMbi
(1) Procedure: Climb data for various external loads were

obtaised by employing the "energy" climb method (AF
Technical Report #6273) 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 99% power,

(2) Results: The results obtained are presented in Figures

9 thru 27,

o Cruise Control:

@

@)

Appendix D, Page 4

Procedure: Fuel consumption for various altitudes and

airspeeds was measured for different external loads of
the aireraft, 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 simuleted combat attack against tac-
tical ground targets.

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
FROM F-86F FIGHTER AIRCRAET

(14 L) X AR - I AL a1l Alal ]

Notes Impact~ as shown am in
piene nomal to rocket
trajectory and corrected
to axis of sight

A + Elov,

- D‘no O + Deﬂ..

~ Elav,

Els Del
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Radius 50% circle:15.7 Mils
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Average slant ranget 3600

10 50 10 =2
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5'HVA ROCKETS FIRED AIR TO GROUND
FROM F-86F FIGHTER AIRCRAFT

Note: Impacts as shown are in
plane normal to rooket
trajectory and corrected

%o axis of sight A 4 Elev,
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ﬁ 0 ©
@) Target
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Radius of 50% circle: 20 mils
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5"HVA ROCKETS FIRED AIR TO GROUND
FROM F-846€ FIGHTER AIRCRAFT

Ve vy L3 v4e AR Al
R

Note: Impacts as shown are in
plahe rormal to rocket
trajectory and corrected

to exis of sight ‘ +Hev,
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O
Qo | 0
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Redius 80% circle:ls,’) Mils
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BOMBS DROPPED FROM_F-86F FIGHTER

AIRCR

= Def, +Def,

CEP= 55 iile

C

- Range

Avarage Rel, Alts 20007
Dive Angle: 80
Alr Speed: 300 « 80O MPH,

& 200

Lo o |

Oraphic Souls ~ Foot
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Appendix D, Page 8 Project No. APG/TAT/90-A
) Page ‘

a0

g

RPN s T

FSLE SR L

e o 0 T R R ke ek e b




BOMBS DROPPED FROM F-86F FIGHTER
AIRCRAFT MANUAL PIP CONTROL SYSTEM

‘ +Range

- Def,

)
O
CEP=5). Mils
O O
« Range OO
Average Rel, Alt, 2500°
Dive Angle: 32
Ay Speed: 3850 - 410 MPH,
0 200
Lo
Grephic Scale = Peet
FIGURE %5
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BOMBS DROPPED FROM F-86F FIGHTER
AIRCRAFT MANUAL PIP GONTROL SYSTEM

‘ <+ Range
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O
O
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0 200
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BOMBS DROPPED FROM F-86F FIGHTER

A 4 Range

J(-Target

AIRCRAFT MANUAL PIP CONTROL SYSTEM

CEP= 34 Mils ___ -~

O
- Rang'
Average Ral. Alt: 7B00¢
Dive Angls: 70
Air Speeds 460 - 500 MFH, @)
0 200
Graphic Scale ~ Feet
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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 - 846

0O
(Extracted from APGO
2inal vept., APG/TAT/52A-2) i Zlev
O
o)
@)
CEP* 58" O O
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0 " O o,
O
O O
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o o)
Relesse Altitude: 3,000-5,000° O ~ Elev,
Dive Angles 30 - 45
Alr Speedt 400 - 4%0 MPH,
(Normal Sight Settings) O
0 300
Lot oty
Graphic Scale = Feet
FIGURE %8
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HAREONIZATION, MAINTENANGE AND SUP

1. Harmouization: The following harmonization and boresight
precedure for guns and sight was used during the operational suitability
tests This procedure is priwaeily for alr-io-eir gunnery since the re-
quirement for survivel during aexial coubat is comsidered most important,

a. Materiel Necded:

(1)
2
(&)
€3
%)
(6)
(?)
G))
9

Sight Line Level Indicater,
Computer Level,

Gunnexr®s Quadrant,

Leveling Bar,

Plumb Boks and Lines (2 ewdds
Breech Sighting Tool,
Aircraft Jacks and Pads,
External Power Supply,

Target at 1600-foot range. Size - & feet square with
3-foot bull's eye,

be Procedure:

a

)
&)
(4)

()

(6)

Appendix E, Page 1

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

Level the sight computer to plus or minus one degree,
Align plumb bob lines on center of iarget,

Using sight line level indicator for reference, adjust
the sighi head elevation to reference point keeping

the sight in electrical cage,

Keeping the sight caged, elevate target to coincide
with pipper,

Horesight guns using sightiang tool.

Project No, APG/TAT/90-A
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Uncage the sight and -~et 1800-foot slant range into
the sight system in oxder to allow for ballet drop.

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

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

Fire a thirty round burst, five rounds from each gun,
Ceution: If the jacks are not properly set, theze is
a possibility that ihe alrcraft will push them over,

Check the entire target for hits, Sixty-six and two
thirds (66~2/3) percent must be obtained,

2. Haintenance:
d. Aircreft:

(D

()

&)

The J47-GE-27 engine gave s minimum amount of trouble
during the conduct of the test. Servicing require-
ments for this engine are ne different than for the
J47-GE~13 engine,

During the early phases of the project, slow and
intermittent gear retractions were encountered, It
was found that the hydraulic utility systems had net
boen 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,

At approximately 35:00 hours of flying time, the

fuselage and wing cell fucl filler caps seized and
tho 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,
Unsatisfactoxry reports have been submitted and the
contractor is presently investigating this failure,

Four (4) fuilures of the switch assembly, Part Number
1516-15-1, in the Alterrate Control System were dii=
covered during the test, It 1s recommended thut these
switches be inspected at every 25:00 hour inspection
as detailed in T,0, 01-60JLD-2, paragraph 2-91,

Project No. APG/T
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b, Gunsight and Radar:

(1) Adequate test equipment must he provided the using
organization if full sdvantage is to be taken of the
improvements in perfermance, One complete system
test set composed of the G-3 System Analyzer, Optical
Sight Tester, Constant Speed Portable Turntable and
Vacuuii Pump for calibration checks, plus three (3)
additional G~3 System Analyzers for preflight and
normal meintenance checks, are considered essential ]
for adequate maintenance of the A-4 gystem within a d
squadron of twenty-five (25) aircraft, The G~2
Test Set now in use with the A-~1CM Sight is net
considered adequate for the A-4 Sight, but it can be
used as er interim measure,

(2) Several flights will be required for the removal of
roticle vibration from the sights of newly acquired
alrcraft, On these flights, it is recommeunded that
all six guns be fired. ‘

(3) One (1) of the sights of the operational suitebility
tesi alrcraft was found to have a loose deflection
gyro mount and tne sorews holding down the gyro ro-
quired a full turn to tighten, The sight hear was
also checked and the deflection moter und mirror
assembly was found to be insecurely meuated. The
screws that held the deflectioy motor and mirror
assembly to the housing assembly were found lying
loose in the sight head case,

(4) The sight reiiele cuieru lens udupter extension is
extremely large and should be reduced in size,

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

ds Orxdnance Loading Difficulties:

(1) The M-38, 100-pound practice bomb cannot be hurg on
the bomb pylen of the aircraft, nowever, the %-28,
100-pound 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 *2 attached,

Project Ne, APG/TAT/00-A
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The M~65, 1000-pound general purpose bomb cannot be
adequately hung on the bomb pylon of the aircraft with
the presently accepted bomb loading equipment, The
Aixr Proving Ground Command has modified the Mark ¥I
H-1 Bomb Dolly so that these bombs can be loaded, but
this modification has not yet been appreved, Plans
for the modification are shown in Plans #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, Also, the
cradle from the Mark VI M-l Bomb Dolly can be attached
to the M-l Bomb Dolly and used to load 1000-pound
bombs,

The M=-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 procedurc is used: Prior to unloading the
bombs ‘from the bomb delivery trailer, attach the fin

to the bomb and tighten the locking nut securely.

This tightering spreads the collar of the fin, Remove
the fin and hang the bomb on the pylon, Again place
the fin on the bomb and tighten the locking nut finger
tight, Rotate the fin while the flaps are lowered very

gradually,

There is no standard dolly suiteble for loading full
E~T4 Fire Bombs or E-26 Chemical Tanks on the aircraft,
The Air Proving Ground Command has modified the M-l
Bob Dolly so that full fire bombs and chemical tanks
cen be loaded, but this modification has net yet been
approveds Plans for the modification are shown in
Plans ’4.

The M-10 Smoke Tank cannot be hung on this aircraft
because the length of the pylon causes interference
with the air intake nozzle of the tamk,

The E-74 Fire Bomb, when modified io carcy chemicals,
is called the E~26 Chemica) Tank, and can be carried
on the bomb pylon., (The E-26 tank was not available
for testing during this projeci.) However, s‘nce the
bomb pylons do not have sccessible chemical arming
provisions, the following modification must be
cuipleted if the tank Js to be used:

Project No. APG/TAT/90-A

Page

96 Appencix E, Page 4




(a) lLoosen and drop the 5-2A Shackle and attach a
lead wire to the "hot" chemical nost on top of
the S-2& Shackle,

(b) Replace the shackle imto the pyion allowing the
attached lead wire to hang dewn and pass between
the shackle and the pylon,

(c) Attach any type of locally made bracket capable
of holding a banana pluy receptacle,

(d) Attach this bracket and banana plug receptacle
to the 5-2A Shackle attachment bolt,

(e) <Caution must be used since the "hoi™ chemical
post is energlzed through the homb arming switch
in the nose =nd tail srming position with or
without the battery switch being in the "on"
position,

”~
N9
-

Thexs are no standard acceptable 8 CM rocket racks
available for this aircraft, noxr do the present A-4
Sights come equipped with sensitivities enabling the
firing of O CM rockets, Plans for the Air Proving
Ground Commond 8 CM rocket racks arc shown in Plans
#5 and #60

(10) The Centuxy Expendable Launcher was fired from the
aircraft with an Air Proving Ground Command adapter
without damage to the aircraft or externzl tanks,
However, the launcher tore locse from the aircraft in
a7 "g" pull-up from the target. The contructor 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 iist of parts consumed
during the conduci of the test:

He Aircraii: See Table I,

he Gunsight and Radar: See Tubie I,

¢» Radio, UHF, AN/ARC-27: The radio-iransmitter units were
removed & total of six (6) times for the three aircraft.

Project o, APG/TAT/90-A
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Additional Tools Required For Aymorers: Due to the
capability of the F<86F, dash 25 and dash 30 series, aircraft to carry
such a large variety of external configurations, ard the need for ex~
peditious changing of these configurations, it was found that the
Equipment Components List No, 10-46~1, Kit Weapons Mechanic, dated

1 January 1952, must be amended te iiclude one cach of the following:

Additiens:
Class 17-B

Stock No, Nomenclature
7900-015550 Bar-socket wrench extension 9/32" Sp 2"
7900~01 5600 Bar-socket wrench extension 9/32" SD 6"
7900-015605 Bar-socket wronch extension 9/32" SD 6" Flex
7900~015600 Bar-socket wrench extension 3/8" Sp 5"
7900-044201 Bit=screwdriver 9/32" SD 3/16" W03
7900044201 -6 Bit-screwdriver 9/32" SD 3/6" WOB
7900-044500~3 Bii-screwdriver crosspoint 9/32% SD 1/4" Reed & Prince

7900-044500-35  Bit-screwdriver crosspeint 9/32" SD 1/4" Phillips head
7900-044500~42  Bit-screwdriver crosspoini 9/32" 3D 3/8" Reed & Prince
7900-044500-45  Bit-screwdriver crosspoint 9/32% SD 3/8" Phillips head

7900~-081016
7900-427300
7900-427330
7900-427920
7900-427940
7900-536290
7900-563300
7900563340
7900-631700
7960~-686100
7900~-6088190
7900-686250
7900~688280
7900-686340
7900-696180
7900-69621.0
7900-696270
7900695320
7900-695410
7900-695330
7900-696390
7900--696450
7900-696510
7900~724670
7900-724650

Project Ho.
Page

Case~-mechanic steel tool 18" x 10" 13" V top 4 iray
Handle-socket wrench ratchet, male 9/32" SD
Handle-socket wrench ratchet, male 3/8" SD
Handle-socket wrench speed 9/32" SD
Handle-~socket wrench speed 3/8" SD
Pliers-curved, needle nose 6"

Pliers-vise grip, 10" 0" to 1 1/4" cap
Pliers-water pump packing nut 9"

Remover & Replacer lock ring

Socket-6 point. 9/32" Sp 3/16"

Socket~6 point 9/32" SD 1/4"

Socket~5 point 9/32" SD 5/16"

Socket~6 point 9/32" Sp 11/32"

Socket-6 point 9/32" SD 7/16"

Socket~12 point 3/8" SD 3/8"

Socket-12 point 3/8" SD 7/16"

Socket~12 point 3/8" SD 1/2"

Socket-12 point 9/32" SD 3/8"

Socket~12 point 9/32" Sp 1/2"

Socket-12 point 3/8" Sp 9/16"

Socket-12 point 3/8" SD 5/8"

Socket-12 point 3/08" 8D 11/16"

Socket-12 point 3/8" SD 3/4"
Stone~sharpening ark. Hard tri 4" x 1/4"
Stone-sharpening ark. Hard oval 4" x 1/2" x 3/16"

APG/TAT/90-A
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Stock No, Nomenc). ature
7900774480 Tape-rule 72"
7900-833580 Wrench-adj jow singie end 4"
7990~333670 Wrench-adj jaw single end 10"
7900~-8384065 Wrench~box double head 1/4" x 3/16"
6900-836472-3 Wrench-box double head 5/16" x 3/8"
7900-836473-8 Wrench-box double head 7/16" x 1/2"
7900-838474-4 Wrench-box double head 9/16" x 5/8"
7900044450 Wrench~cpen end double hd 1/4" x 5/16"
7900844505 Wrench~open end double hd 5/32" x 5/16"
7900-846010 Wrench-open end douhle hd 3/86% 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 1 1/8"
7900~846600 Wrench-open end double hd 1 1/16" x 1 1/4"
7900-850610 Wrench-open end double hd iS5 deg & angle 3/8" x 3/8"
Class 08-A i
I
Stock No, Nomenclature ;
7700331862 Flashlight-2 cell prefocused rt, angle spotlight :
Ciass 29
Stock No, Nomenclature
6700-361220 Padlock-self locking (or reasonahle substitute)
Deletions:
Class 17-B
Stock No, Nomenclature
7900-469040 Kit-tool 16 x 7 x 7 inch empty

Appendix E,
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TRAINING, OPERATIONAL TECHNIQUES, AND TURN-ARQUNU TIMES

1, Pilot Transition: The incorporation of hydraulically-powered
irreversible aileron and elevator contrcls and artificial feel in the
F-06F makes a transition period necsssary for those pilots who have
never flown the F-86F or F airoraft, Bocause ef the buagoe bobwoight
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 airoraft, The irreversible controls of the F=06F
improve its stability and maneuverability for most mansuvers; however,
for full proficiency, femiiiarization flights should be flown to &s~
quaint the pllot with handling cheracteristic during instrument, for-
mation, and gunnery flights. Precision instrument flying is move dif-
ficuit in the F-06F than in the E at nermal cruising speeds. At all
speeds, ths pilot will probably dislike its handling characteristios
until proficiency is obtained. Because of an inherent lag in the hy-
dvaulic vonirols, the pilot will tend to over-control during the first
fow flights, bui as proficiemcy is gained in the sircraft, the pilot
will come to like the ease with which it handles at all speeds end altie
tudes snd his fatigue will be decreased.

2, J%gﬂgﬂ_ggngggxz Transition et aerial firing with the A-4
Sight should be rreceded by ground training conducted by qualified
personnel with the aid of sight mock-up, A 1ist of related tesis and
reports is listed as Appendix B which will bo usofwl in obteining ma-
terial for training purposcs. When pilote demonstrate an understanding
of the sight, a transition period of 10 to 30 miscioas should be flawi,
utilizing the first few missions for indoctrination only, Treacking
misczions should follow and are of utmost importance since the sight
and radar will not give satisfactory resumits without smooth traoking,
The irreversible contxols will tend to cause over-controlling on these
tracking passes, but this will disappear with experience. Sight Reticle
cameras should be used on all merial gunnery traininyg missions, Their
use is the only positive method of assessing tracking and provides a
complete history of each pass. Previous test experience and recent
reports from FEAF indicate that serial gunnery missions using the flag
type tow target do not prepare the pilot for the high speed combat of
Jet fighter versus jet fighter, It is rccommonded that muximum emphasis
be placed on high speed simulated combut, using another jet fighter ss
the targets The use of reticle cameras on these training missions will
glve a complete assessment of simulated tiving results,

Appendix F, Page 1 Project No. APG/TAT/90-A
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de Ground Cunnery: Attacks at ground gunnery targets must be ex-
ecuted with caution. The axial-flow enginre is more suseeptible to damage
from ricochets when picked up by the air intake scoop than the centrifi-
cal flow engine, When strafing attacks are made with exterms! fuel tanks,
there is & tendency for porpoisiug to begin at the point of pull-out at
very high speeds, It is recommended that the dive brakes be used on all
sttacks to lossen the chancs of overspeeding and porpolsing resulting
from over-controlling at this very high speed, The pilets are to romem-
ber that the boresight and harmonization patterns in their aircraft are
cot up for sorial guamnery and whem firing ai giound guunery turgeis,
they must do some of the computation normally done by the sight. The
wind correction will be the most important correciion made by the pilot
in ground gunnery, Again the sight reticle cameras will be useful in
correcting mistakes,

4. Rocketry: Rocket firing in the F-84F is no diffexent frow any
other type of Jjet fighier, except on pull-ups from the tacgei wiei car-
rying external fuel tanks at high speed, On those pull-ups, the piiot
must use caution, as over-conmtrolling the aireraft will result in a
poxpoise, The same caution holds when firing 8 CM 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 @ manner that the airoraft iz not' over-controlled and porpeising
begun. It i& recommended thai the dive brakes be used on rocketry.

5. Manual Pip Coutrol Dive Bombing: (See Appendix B for detailed
description of the MFC,) The MPC can be set up on the ground prxior te
take-off for dive bemb ettacks from altitudes of 10,000, 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 arciving at the target it
was found a cloud level wes restrieting the uso of that altitude, the
NPG can very easily be changed to 10,000 or 15,000 feet altitude, The
WFC iz comsizusted 56 as to giv2 a terrain clearance, after bombs have
been dropped and pull-up completed, of 2,500 feet. As an exemple, say
the dive bomb run is to be initiated from 20,000 feet altitude from a
dive angle of fifty (0) 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
8og level terget, Thorofors, when ihe pilot wdjusis the altimeter con~
trol located ahove the radar range indicator, he sets the hairline in-
dicator for the altitude corzesponding with the terrain elevatios of the
turyet (hypothetical case 2,600 feet), The index altitude pointer is

Froject No. APG/TAT/90-A Appendix F, Page 2
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then set on the red scale at the top to an altitude of 4,800 feet, which
was determined from the altitude index scale of the MFC, Yhe release
poinior (white needle) will then indicate the aititude at which the bomb
should be relessed, In the example it is 7,200 feet, The altitudo in-
dex on the manual pip control scalc is based on a 2,500 feet terraim
clearance, providing the pilot maintains a constant § "g" acceleration
throughout the pull-out. The pilot is required to quickly giunce from
the sight tracking to the altimeter to detcrmine the release point,

Whien the two (2) needles coincide the bomb should be released and re
covery effected immediately, maintaining a constant 5 "a* puil-out.

o Ent ey '!:a!nrifn

Se  ZEREaSTRD

(1) The terget should be approached from the side using
a ninety (%) degree entry turn. The best entry
method at all altitudes is te pull the airplane into
a tight turn to the point of encountering light buffet,
which nccurs at spproximatcly 2§ to 3 "g" for am emiry
speed of 270 knots at 20,000 feet. The airplame is
turned until the siglhit approeches the target on the
low side in elevation at which time the rate of pull-
through is decreascd, As soon as the airplaae is
rolled out of the turn and the sight approsches the
target in elevation, the pilet is required to quiskly
check the ounopy lires for a cowparizon with the horie
zon Lo deiermine whether or not he has obtained the
correct dive angle. Attention is imstemtly returned
to sight tracking, Checking the canopy lines serves
tvo (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-
fivieiicy can be increased to within a very few degroes
of the desired angle; Secondiy, if the dive angle is
serigusly in error (more than ten (10) degrees) it is
possible to reset the MPC in the first porition of the
dive, If a change of the EPC is made during the dive,
then & new relcase altitude will be indicaied., Since
the correction in release altitude is secondary in im-
portamnce to the dive angle correction, it is genarally
suificieni to release a bit higher or lower as indi-
cated by the new setiing on the MPC scale.

Appondix F, Page 3 froject No. APG/TAT/90-A
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Assuping that the pilot has chosen the correct dive
angle as set on the MPG, yet due to a slight error in
tracking finds that the pip is drifting in azimith to
the left or right, it is advisable that he correct his
flight path immediately by use of left rudder in the
case of pip drift to the right, This contrel movement
is used only as a measure fox determining the caount
ef alleron or rell te be required to stop the pip drift,
Sufficient roll should be added to velieve the yuw de-
veloped from holding rudder pressure, This will, of
sourse, be follewed by 2 slight pitch correction as
required to bring the pip back on target, At least
two (2) seconds of tracking is required to being the
pip back on target and at least two (2) more seconds
is required for tracking with the airplane in a steady
state l.e., without yow and acceleration, prior to
bomb rcleasc, Since the aircraft will normally be
tringed for 270 kuots at’ 20,000 feet, for the fijght
condiiiony ubove, an inoreasing push-force on the stick
will be required as the target is approached, due to
the Increase in airspeed,

b. Summary: The operstiom of the PC system may be susmarized

as follows:
Q)
Q@)
Q)
C)
G)
©)

M

®)

Turn A-4 "on",

Pedestel selector switch to "Cuns™ or "Rockets",

Manual Caging Lover to "Osoage™.

WEG toggle switch to *Bomhs",

Set target altitudc on Bombing Altimetorx,

Ciose KFC dial corresponding to desired eniry aititude
above target altitude and dive (or climb) to this start-
ing altitude (note that starting altitude will be 10,000,
15,000, or 20,000 feet plus targot altitude),

Turn MPC knob to desired dive amgle (green scale) and
read "Index Altitude" on outer (red) scale,

Set index altitude on Bombing Altimeter (white releasc
pointer now gives correct release altitude above target,)

Project Ne. APG/TAT/90-A Appendix F, Page 4
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(9 Prior to emtry, <tabilize speed at entry value indi-
oated on BPC diel; open speed brekes, pull ihrottle
beck to idie and peel off into dive,

(10) Upon completion of roll into dive, setile pip wueer
target and check dive angle with canopy lines. If
the dive sngle is not within ten (10) degrees of that
selected, a correction should be mede, Correstion
may be made by changing MFC setting or by a "Stalr
Stepping” dive, In the fixst case, the hombs should
be released higher or lower than the originel setting
by the awount of ohange of the Index Altiiude, This
last correotion is less impertant, however, than
cshanging the dive angle setting,

(1) Trsok target with pip (smooth tracking for the last
two @) seconds is important), When the Bombing
Altimoter instrumont noedles coinoldes with the wirtdie
release pointer, release bombs and initiate a 6 “g"
pull-out, '

6. A4 Fi%gg Sight Dive Bombing: Fixed sight dive bombing in the
F-86F is no different from any other type of jet fighter, except on pulle
ups from the terget wher corrying external fuel tunks at high speed,

The most consisteutly effective dive bomb attcck is to let down to ap-
proximately 10,000 feet with the dive brakes oxtended &nd throttle in
the idle position. At 10,000 feet, reduce tho airspeed to 200 knots and
by using the ninet{ (90) degree side approach procedure, set up a dive
sugle of fifty G0) degrees. The sight is set at 600 foot slant range
and any wing span of 100 feet or greater, This setting produces a 160
il diemeter sight reticle, With the sight in the electrical caged po-
gition, dive brakes extended, and throttle in the idle position, a dive
angle of fifty (50) degrees was established plecing the pipper on the
target, As souw as the drift has besn determined wnd corrected, the
pipper i moved from the tgrget en a line 12 o'clock to the tuarget al-
lowing thke edge of the wing span circle to touch the tacget, This system
givos un eighty (80) mil lead factor. At approximately 4,000 feet slanut
range and an airspood of 425 kiots, the bombs are relessed,

7s Nopalm Rombing: Napalm bombing in the F-84F is a0 different
from any other type of jet fighter, except on single dreps at u very
high spesd. It is not recommended that single releases of E-74 Fire
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Bombs, in the preseace of two (2) 200-gallon external fuel tanks, be
made at spoeds exceeding 480 knots except in an emorgency. WNhem re-
ieases are made at DIS knois er fasiex, the airplzac porpuvises vie-
lertly, (See the test pilots report on porpoising contained in Pure-
graph 5 of tho Rosults, of Nopalm Bombing in Appondix D,) The most
consistently effective fire bomb attack is to let dewn to approximately
fifty (GO0) foot mltitude from ome-half () to one (1) mile short of the
target with the A-4 Sight set at 2,25-inch SCAR, normal, rocket position,
This sotting produccs a sixty-cight (68) mil dopression. level flight
is to be maintained, with am alrspeed of 345 to 465 knots, The pipper

is allowed to rum along the ground im froat of the airplane until it is
appecximately five $) foot shoxt of the target where the bowmbs are e~
leased. No attempted technique gave high acouracy in attaoks where re-
leases were made above 100 feet in level flight, Imitial striking point
can vary as much as eighty (B0) feet wheu released from 150 foot altitude
in level flight., For attacks in excoss of 465 knois, (not over 480) or
for dives from fifteern (15) to thirty (20) degrees the 2.25-inch SCAR,
stoop, settimg must be used, Thiz setting produsos a fifty-four G4)

mil depression. If the afirplanes are equipped with the Manuai Pip Con-
trol, tho above depressions cen very easily be put imto the sight reticle
by adjusting the index altitude econtrol knob,

8. ZXZura-Around Times: Stariing with a clean airplame, the foliow-
ing ture-azound timos are bused om the condl “)m that the ordmance, taaks,
toels, und personnel are aveilable at the airpiame, Timos are based on
one hose for refueling, throe men used for hanging tamks, and four men
used for uttaching bomb pylone and recket posts, Listed below mres first,
tiwes for osoh fmdividual z=zlt operatiom: and scoond, tww around timss
for each configuration, '

8. JIndividual Unit Times:

(1) Time to hang externsl tanks = = = = = v « ~ - - 30 min,

2) Time to refuel exterial tunks — v « v = = o ~ ~ 15 min,

G) Time i0 refuel intermal tanks = « = « = = « = ~ 10 min,
() Tim ©o xemove the oxtornal tanks asd pylons - 25 mina
G) Tira to reload guns =~ - - -~ w o oo e 20 PR,
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t.)
N
®)
)
ao
{an
az)
a3)
a4)
as)

Time to attach bomb pylons = = = « = = = o~ 16 min,

Time to hang bOEDE = = = w = o o = = = = = 156 min,
Time t¢ remove bobS = -~ = = = = = = = « = = b min.
Time to remove bomb pylons = = = « = = = = « 20 nin,

Time to attach cight 8) 5" HVAR posts = -~ ~ 10 min.

Time to hang rockets = « = « = « = = = = « = 20 min,.
Time to remove rockets = = «w « = = = = « = D min,
Time to remove rocket posStS = = = = = w ~ « 10 min,
Time to attach E~74 Fire Bomb = = = = « ~ = 15 min,
Time to service fire bomb using the =3 ox

EJRE MiSOr & = = = = = « = = " - 10 min,

be Jurm-Acound Times for Each Configuration:

Q1)

@)

@)

)

G)

Two (2} 200-gallon external fuel tauks
and two (2) 1000-pound bombs = - ~ ~ ~ 1 hro 45 min,

Two (2) 200-gallon externmal fuel tanks
aud eight (8) 5" HVA Bookets - ~ = -, ~ 1 hr, 45 min,

Two (2) 200-gallon external fuel tanks
and two (2) E~74 Fire Bowbs ~ - - - - 1 hre 40 min,

If an airplane is equipped with two (2)

800-pound bembe and 2 chunge in the

minsion requizes the removal of the

bombs and pylons and the installation

of rocket posts and rockets, time re-

quired wiil be « ~ @ v o - e e e e 65 min.

If an airplane 1s equipped with eight

(8) 6" AVA Rockets and a change in the

missiorn requires the removal of the

rockets end posts and the instaliation

of bosb pylons and twe (2) 500-pound

bomha, time required will bo = « « ~ = = « 44 min,
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NOTES FOR PILOTS ON
THE USE OF THE
A-4 SIGHT

HQ AIR PROVING
GROUND COMMAND
EGLIN AFD, FLA,
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1. INIRODUCTION:

The Air Proving Ground Command has had epproximately six
years experience with the "A" series sights and the capabilities of
these sigh?a are far superior to any systom previouslv tested at APGC
These capabilities cannot be realized, however, unless each pilot is
thorcughly indoctrinated on the basic sight and its operatinsnal use,
The following "training program" has been uscd quite successfully at

the Alr Proving Ground Cowmndnd:

a. Lectures on use of the sight,

b. BDemonstrations on sight performance using a "mockup®,

¢. One "indoctrination mission".

d. Cemora gunnery untii proficiency is attained,

e. Fixed range gunnery,

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 Comnanders
in establishing such u program in the field,

2, USE OF THE CONTROLS:

Proper use of the controls is essential and it is surprising
the number of missions cbortod for “sight malfuaction™ because a
switch was in the incorrect position, A picture of a typical
srrangement of the controls is given on page 28.

8. Turning the Sight On: Tt is recommended that the "Gun~
sight AC Power™ circult breaker he pulled when the aireraft is en the
ground, After the aircraft starting procedure is complete, close the
circuit breaker and place the "GUN-SIGHYT & CAMERA" switeh in the
"SIGHT & CANDRA" positlon., Advance ihe dimmer control toward “BRIGHTY,
The reticie will appear nesr one edge of the reflector glass. When
.the sight is properly warmed up, the retlcle will suddenly jump to
the center of the reflector,

: Project No. AFG[T&%[EQ;&
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b. Sight Sclector Unit: Therc are three separste controls on
the sight selector unit, The Function Selcctor Switch switches the
sight from “"gung" to either "rockeis™ or "bombs", Pressing the “"Radar
Out® buttoi on the control stick automatically returns the function
selecter to "guns", If rockets ere selected, the rovket selector
switch is placed on the type of rocket being fired, amd "S" or "N"
corresponding to un anticipated steep or normal dive angle, (anything
shove 40°% is considered steep), If bombs are selected, the reticle
drons 10 degreeg and sppesrs nesr the bottem of the reflecior glsss.
(It is somctimes necessary for the pllet 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 & critical adjustment and is left on "C"
unless definite knowledge of target winds is available. It may also
be used to correct consistent early or late releesses, With the
Function Selector in "Guns", the torget spmeed golector should be
placed in the appropriate position. The three choices are High (High
Speed Target), Low (Low Speed Target) and T-aining (Banner Target).

¢, Dimmer: The dimmer is used to adjust reticle intensity
and should be left in the "dim"position when the sight iz not in use
in order to prolong the life of the reticle bulb,

d. Manual Range Contrcl: The munual range control is locaied
on the throttle grip and is used to select manual or radar ranging.
Ag the throttle handie is twisted clockwise, the radar is disconnecied
from the sight by a microswitch. Imuediately after leaving the detent
(radar) position, the sight goes to muximum range. As the throitle
handle is turned further clockwise, the range is decreassed and the
reticle size Increases (see Figure 1), Noticesble luprovewenti wver
the A-1CM is the rapid rosponse of reticle size iv range inpuvs.

e, Span Setting: An adjustment is pravided on the s=ight head
to introduce the estimated target span for manual ramnging operations,
The eftect of the span seiiing on reticle size is shown in Figure 1,

f. Alternate Bulb Selector Switch: Should the dot and circle
disappear during a mission, an alternate bulb may be sciected with
this switch. It is pointed out that the circle and the dot have ihe
same 1ight source on the A-4 Sights as differentiated from the A-1CM,

g. Caging Systems: Thore are two separate caging systems on
the A-4 Sight, Actuating the handle on the sight head (mechanical
eaging) locks tho prodicilon mirror at the approximate gun boresight
position, With the sight mechanically caged, it is the same ag the
N-9 Sight.

Project No, APG/TAT/90-A
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The elasctrical caging system cages the sipht in the functicn selacted,
For example: electrically caging the sight in tho bombing function
centers the pippar on the reflsctor ten degrems below the boresight lins,
™hs slectricel caging system is used during the ontry to an attack or
during extrems turtuience, Msohanical cage is used only vhen the entire
computing mechaniom has failed,

3, BASIC THEORY:

The basic computer mechanism in the A-4 sight is very simiiar in
elovaticn and deflection; the same mechanisms ares utilizéd im gunnery, '
rocketry and bowbing, )

Figare 2 shows the torques acting on the elevation computer
shaft in gunnery. One ltem not shown ims an air density instrument which
modifies the time-of-flight information from the range sarvo, The anguiar
position of the computer shaft 1s a measure of the total prediction angle
and is transmitved to tho sight head.

In deflection, the mechaniom is the sgme except the accelerometer
is omitted and the gyro is tilted to pick up a roll rate input,

In switching to rocketry, the range input de fixed and the reticle |
ie initialiy depressed an angle determinad by the roclui selected and the ;
type of dive angle (steep or mormal), . 2

In banbing, sl alrspeed input is added and ths reticle is de- :
pressed 10 dograsc. This depxoseion angle is fixed, the reticle motion i
baing in deflection only, ‘

It is polnted out that the A~y sight computes entiraly in the
axis of the aircraft; the deflection prediction being parallei to the
wings aml elevation nvimml o the wings. In u bank, the gravity drop i
modifisd to asrvact for bank angle .

Summarising, the "A¥ Sorles Sight in gunnery corrects fors

a. Time of flight of mllet (Range and Range Rate)

b. Relative targst motion (angular rate),

6. Hormal asceleration (mumber of "G'af),

de Altitude (air density).

In roskeiry the eight corrects partially for rocket curva.
ture, lsad and bank angls.

Iy omedng the =ight computes the automatic releass polnt and
corpacts for drift.

Project No. APG/TAT/90-A
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L. PRE-FLIGHT PROCKDURE: The frequency of zbortsd training mizsions
can by eonsiderably reducved if a few aimple pre-~flight checks are conducted
by the pilot. After the sight i turned on in sccordsnce with paragraph 1,

a.; the follwwing procedura la racomsanded:

a. Note presencs of reticle straight ahsad in the windeshisld. (If
off to one slde, sufficisat wes up tims has mot boen allowsd,)

b, With the sight in "Guna", twist the throttle grip slowly oclock-
wise, The reticle circle should suddenly descrease in dismeter to minimmes
and gradually increass as ths control is edvenced,

6, Back the throttls grip off to minimum reticle diamster and
depross the caging tutton on the throttle., The reticls should move
rapidly upward a noticsable ascunt. Return handle to normal position md
release caging tatton,

de Turn Function Selector to "rockets”" and turn rocket selector
through the aix detent positions, The reticls should move downward in
increments, Return to "(kns" position.

¢, Tarn the Punction S¢lector frow "Oune® to {boxbs)., Tho
retiols circle should disappmur wni after a shert pause reappser near the
loweyr edge of the xuflector. Return to ®Guus¥,

£. At this point, & re-check of the switches is in order:
(1) Master switch ~ "Sight ond Cam”,
{2) WHechunical Cage Levar -~ “incage,
(3) Dismer — To intensity required,
(4) PFuction Sslector - “Guns",

Be IN-E{;;GR? INDOCTRINATION: Eafore flying tracking or firing
misaione, it is recoumended that each pilot {ly st least o indoctrina-
tion miswion to become acguainted with the behavior of the sight. The
ultizate goal is for the pilot to get the faal® of the system and to uss
correst procsdures and techniques mutomatioally., The following is
rstommsndsds

a. leaving the throttle grip in the detent (rader) poaition and
the sight in "Cuna® elactricaliy cagse the alght and start s one nesdie-
width turn. Uncage tho aight and mote the motion of the roticle away from
ths direction of turm. Advance the thiottla gilp jusi past the datant
rosition (max, range) and note the large increase in lead, This situation
occurs when tracking s tavgst while the rudar ie "locking-on". During
the lock-on transition, the range jumps rapidly from search {1400 feet)
to lock-on range (4 to 6 thousand feat) with 2 resulting lerge, rapid ine
Grause in lead angle.
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Repast the above procedure using a two nesdle-width turm
end note the incraass in lead angles.

¥
)

ths lsad gemsrated (angle
ughly proportional to the
& ancountavaed,

¥rom ths above it 45 moted

Yy wideh reticle "lags® the gun 1ina) 1s
range to the target and to the nushepr of

L &
v [

ul

ﬁﬁ.g

b, Advance the throttles grip Juat cut of ths detent positiom
(to mwx, rungs) and roll the aireraft slowly to the left and then to
right, Note ths reticle motion laterally aeros: the reflector. Alse
note when rolling left, the roticls moves toward the loft wide of the
refiactor, Increass the rate of roll anxd mute the incresse in reticls
motion.

The lesson to bs laarned fiom this procsdure is thet cxoss
roll (rate-of-change of bank angls) represents %E gnguﬁ %0 tﬁ gomputap
ot be troated as muc All changes in tank angle should be

and wy
r o ooarTiaied mooctie el - & soordinted mmmer.

It 4o wall to point out st thic time that the sight can
ot disoriminate betwesn normal tracking inpuis and errsnecus inputs
csused by moving the iwilole with respect to the target. This will be
dissussed further undser tasctios,

6y Turn the function selestor to roskets ard the Roockst
Sslactor to "5% HVAR MNorual®, Kitar a long anallow dive tracking a
specific target and note the response of the reticla to controls. In
the rockst function the eight 1s emiiemsly eensitive and corrections
must bs made smonthly and in a coordinated conditiom., This is partiov-
larly tie of oroes roll (changs of bank aigls) which will oocur
during a orosswind or moving target., Return RSU to “Gune",

de With the BTW tv “Bombing¥, enter a long shallow dive trasidng
a speoific target., Note that a slight forwurd stick pressure is required
ard slso thet the required farward pressure increases &s the range to
the target decresses,

: Lavel out and note tho extrema sensitivity of the reticle in
deflsction (latorally) to either rudder action or oross roll,

Enter a 45 dagrea divs fyom 5,000 fest altitude at miniwum
airapesd tracking & ground torget and hoiding the bomb utton dowa, Bew
fore reaching 3,000 feet the entire reticla should disappesyr. This indica.
ter an automatic release has been cbtained and recovsry should be started,

Flying straight and level, momentarily push the nose down
violently., Nots thnt a relsase indieation in obtained in this warmes.
Similarly o rolease will bs obtainsd in & wery stssp dive (60° op greater).
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It is seen from the sbove thut o premature releasc will
be obtained if the aircreft is handled roughly or if too steep a dive
angle is entered, The cage button must he held down during all cntry
maneuvers or violent aircraft motion to prevent a premature release,
During the early phases of pilot indoctrination it is best to leave
the bomb release selecior swiich in “manual" and release the bhemb with
the bomb button when the release indication is ebtained,

6. USE OF THE SIGHT CAMERA: It has been shown =t the Air
Proving Ground that it is practicelly impossible to attain proeficiency
in the “A" Series Sights without sight cameras end proper assossment
of the sight film. There are a number of camera instaliations in use
today, the simplest method beiny to take the GSAP (AN-N6) camera from
the wing and attach it te the esighthead, Mecthods of assessment are
shown in pages 17 through 19.

7. GINNERY (FIXiD RANGE): It is recommended that pilots become
proficient in fixed range firing before attempting to use the radar,
It 15 pointed oui, liowever, thui the primary applicatira of the A-4
Sight is with rador, the fixed range being used only when the radar
fails,

The nominal conditions used at APG for fixed range firing
are an angle off of 30 degrees and & slant range of 1250 feet. The
reason for selecting 1200 feet is that this is the most probable
setting of the range dial if radar failure occurs. To facilitute runge
and angle off measurement, a 2'-6" x 4'~6" ellipticsl bull is painted
on the targei which appoars to be the same size and shape as the
pipper at the desiced condition,

It is recommended that a scries of practice pusses be made
before firing in order to become proficient in positioning. It must
be borne in mind thet three distinct opevations must be completed
before firing:

a. Uncage the sight and generate a lead,
b. Align the reticle with the target in the uncaged condition,
¢. Track the tarvget momentarily hefore firing.

These thret steps are generally sccomplished in the following
maniier; With the sight electrically caged, roll into the atiuck
placing the pipper an estimated fifty miis ahead of the target. Re-
lense the cage butfon and allow the roticle to drift back into the
vieipity of the target. Whep the reticle has stebilized, make the final
ecorrections to place the pipper on the desired aim poiat. Coniinue to
track for approximateiy 1/2 second before firing.

It is ebsolutely essential that the pilot “follow through"
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during firing, Although tracking during firing 1s very difficult due
10 roticle vibration, every effort must be made to keap the reticls
av near as possible to the aim point. Avoid"freezing! the controle
during firing.

g, QUNNERY ERAI)AR RANGING): In order to understsnd the bshavior
of the A~} Sight with radar, it 1s nocessary to briefly review the
‘theory of lead., In general, the lead is roughly proportional te range and
angular rate, or:

lead=W x R

When the sight is elsctrically caged in the "Guns® function, the
range fod to the computer is approximately 600 feet (not zero! A smll
Jead will be developed even when electrically "eaged"), When the sight
is unceged and the radar is in Ysearch" the range jumps to 1400' with a
consecuent increase in lcad angle, When the radar losks on a target, the
range Jumps to as high as 6000 feet with a vident increase in lead.

Tnewe shiits in reticle position are disconcerting to the pllot if he
doas not expect them nor understand their source, If the reticle io
placed on the torget during the early pert of the pauss, it will mowe con-
siderably aft of the target when lock-on occurs. It is extremely diffi-
cult to ywalign the reticle with the target because the act of re=-
aligning introduces further angular rates which further incrwase the iead

lﬂalo.

In order to avuid this situation, the following procedurs is
recormended:

a. Roll onto the appreach placing the reticle well shead of the
target and uncage the sight. The amount of initial lead required can be
astimated only with eonmiderable pruntice., For this rsacon, s large number
g!"&:?d' runa" (with sight camera) is required before any firing can be con=

uc .

b. As the reticle moves back to the vieinity of the target, make
the final tracking corrections very swoothly and allow sufficient tims for the
reticle to "eateh up" to the alrorafd motion., If the retiele initially
falls way off the target, recage the sight before making large corrections,

0. Track the target smoothly for at least 1/2 second befors
firinge

d. The remarks regerding "following through' mede previonaly
apply equally in this case. It has been foumd that raday performance mist
he high 1€ offective long rarmge figring is to be accomplished, If lockean
yanges are nueh less than 6000 feet or the radar breaks lock during & paes,
it 48 fuille to sttempt to fire, )
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9. ROCKETRY: To put the sight in the rockef function, the function
gelector unit 18 turned from "Gun's® to "rocket" and the RSU tirned to
ths rocket being used snd the desired dive angls. (Diwe angles bslow 38
degroes are considered "Normal®; above 38 degrees are "Steop",) Nots ths
fact thet the reticle moves down when the rocket function is selected,
This is to compensats for the fach that rockets have a relatively largs curva-

ture (gravity drop).

It wvill be found that the A-L Sight iz very mensitive in the rocket
function, Tracking corrections must be made smoothly; thia applles to
alleron as wall as elevata and rudder. Above all a high degres of co-
ordination (cert ering of the ball) must bs maintoined,

The technique for rocket firing i falrly straightforward., There
are a few "cautions" to obserwe, however:

a8, Hold the cage bmutton down until the "turn in" is complste,
the raticle on the target and the aircraft cocordinmated,

b, Avwid making large tracking corrections rapidiy. ii a large
correction is required, move the reticle zbout 2/3 of the way to the
target and pause momentarily to allow the reticle to "catch up! to the aire
cre.ft motion. If a very largs correction is requirsd, it ls preferabls to
recage the sight long enough to reslicn ths reticle with the target,

ce When atiacklug in the praesence of & orosewind, a tank into
the wind will be required to maintain coordinated flight, This change
in ank attitude must be made smoothly since the sight measures this rate
and modifies the prediction angle accordingly. As the slant rangs de-
croases the required bank will increase, Changing the bank angle in
increxents will result in instability in deflsction,

d. In rough air the sight frequenily "runs away" generatiug
large, erroneous prediction angles. With esufficlent practice, a pilot aan
recognize thia "runway' condition and recage the sigit, It is genewally
praferable to recage under those ciroumstances sven if it means firing in
the cagsd function, .

@ Bear in alnd, ths shorter the alart rznge; ths boster ths
chance of hitting the target. Conditions permitting, it 1s prefarabls to
ficlose in" and executs a high recovery effort.

10, DIVE DOMBING: Dive bombing is the mwost Alfficult of the thrse
funet ione of the A-1 gigm. The system functions in the following manner:

The line of might is deprosesad spproximately ten degress from the
line of flight, Thus, when tracking a ground target, a nose-gown angalsr
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rate is developed. This rate is propertional to airspeed snd he-
comes greater as the aircrafi comes closer to the target. (This
particularly is noticeable in @ 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 10°, (See Figurc 3), the sight sutomatically re-
leagses the bomb. The reticlc movement in bombing is in deflection
only, the eievation angle being fixed 10° below the flight line,

It is pointed cut the sight is extremely sensitive in the

bomb function end smoothness with the controls is absolutely essential.

There is & strong tendency for the sight to be unstable in deflectiou
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 mancuver. The following procodure is recommended:

a, Before entering the five bomb »un, move the Function
Selcctor from “"Gun™ te "Bomb® and advance the range-wind setting to
"%, (if the range-wind can be estimated, the BIW can be moved up
or down wind, "This is not a critical edjustment, however., This
adjustment may also be used to overcome ¢onsistent early or late
releases), Select "Manual™ or "Automatiu" relesse on the appropriate
switch and operate the aircraft bombing switches =s desired.

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

¢c. If the automatic system is being used, release the cuge
button, depress the homb button and track carefully, maintaining
forward stick pressure as required,
d. When the reticle disappears and & red light flashes
in the windscreen release has heen effected,

e, If the manual releasc system 1s used, the procediire is
the same oxcept the bomb button is not dcpressed until the reticle
circle disappears, (Manual relesse is sometimes preferablc in
rough sir).

Figure 4, chows the econditions under which a release may
be expected.

11. GENERAL.: The use of the A-Series Sights is not a simple
mattex; the sight is a complex piece of equipment and roquires
considerabie skill and understanding on the part of the pilot, A
pilot should never he scnt up on a mission involving usc of the A<4
Sight until he hes been thoroughly indoctrinated on its use.
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12, RETICLE CAMERA FILM ASSESSMENT:

8. Frojector:
Any 16 mm projector will suffice although the We2
Aggessor sot up is convenient since the required scale (1" =10 miis)
ie already established. A sliple msons of obtaining this scals ia teo
adjvet ths distance from the projector te the scresn until tho oversll
image sizae 18 30,1" x 21,3". Ouce this distwice ix established, the §
soreen mway be left permanentdy in this position.

b. Ranges

To deteruins range, lay the assessor across the target
in such a manner that the height of ths targst is measured on the rang:
soale, [Ses Figure 1),

¢. Tracking Errop:

Tracking error is determined by measuring the dictance
batween the pipper and the desired aim pcint using the tracking srror
scale, (See Figurs 2),

d. Angle off is determined by superimposing, the cross in the
lower leftend corner of the assessor on ons cornaxr of the target liage
sud notdng which diagonal index most nearly bisects the target. If the
trailing edge of the target is freyed, the moasurement may be taken from
& leading edgm cornsr of the bullseye, (See Pigure 3),

IS DRI ETE. XN RN T = I
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13. RETICLE CAMERA INSTALLATION AND BORESIGHT PROCEDURKS
) Fﬁg__@:ujm:@i?m‘ i 1N F-80% ATHCRAFY

Le mmwcrlwg

ae The retlcls cauexe photographs the sight reticle superim-
posed on the target being tracked and provides the pilot with 2 record
of his tracking for subzequent evaluation, The reticle cemors provides
ar axcellend training aid for practice guwmery wissions,

b, The Air Proving Cround utililizes several photegraphic and
eptioal systson for veticle camera installations, The follewing ine
stallztion wae chosen for 1te simplicity,

2 QE@I@JA’!‘I@‘ ]

2o lostellation is very simple in that tapped holes for mount
ing the spucial camera mount ars providsd inm the signt head, It is neces-
gary saly S bslt this mounl Vo Vhe sighiv head with standard sircraft
hex heoad Yolts SAE 10-32 5/8% in leagth.

be A cvtamderd 16 mm GSAP camera with & 1 3/6" lens assemdly
ghould b uged, The electrical leads to the camore are installad in parsle
lel with the stendaid gun camera installation,

#c A standard gunm omaurw borasighting ldt 1s wsed for aligning
the retieie in ths frews as illustrated,

15 [ 10 Mis l
A av e
Dm{?ﬁh—-—— "o Gunnery
T Boresight
87,5 Eils Position

1L

}w«; 122.5 ¥ils —_
BORESIGH? PICIURE

I¢ Appendiz H iz withdrawa

(or not attachad) the clessificetion
will be changed to Rssirictsd in
sceordancs with Pop 2%e AFR 206-1
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bs A 1-38 inch focal Yength should be ueed to glve a greatex
area coverage on long range tracking wissions. This increased arsa should
e sufficient Lo insure full coversge of reticle movement throughout

OO TY JOgn
vieunalige

¢ A ground boresight shot, with sight elseiricelly ceged,
ghould B0 wade wionsver 1t {8 desived to masure prediction angles,

d. Satisfactory results have boen achiewed with supsr filwm
ua%rg a cawera speed of 32 frames por sseond and shutter stops of F8 te
més.

6. The foliowing skateh and drawing, Plpures 1 and 2, illustrate
the camera mowit and installation of the roticlo camara for the Al
Sight.
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14, DESCRIPTION OF A-4 SIGHT:

The A-4 Sight is busically an A-1CM with three major
improvements:

a., Cslibraiion errors have been virtually eliminated.

b. Major compononts such as sighthead, computer, ete, are
fully interchungeable,

c. Intenslty of reticle illumination has been greatly
increased. A punber of minor changes have been lncorporated such
as the use of diamond dots instead of @ retiecle circle, improved
accessibility of certain components, etc,

From the pilots standpoint, the reticle is easier to see,
no "aiirdng fudge factors® are required and the in-commission rate
is highex,

The major components of the sight are-8s follows:

a, Sight Head.

b, Computer

c. Amplifier

d. Power Supplies

e, Controls

f. Range Secvo

The Sight Head is mounted behind the instrument panel and
projects thc reticls on a reflector glass just behind the windscreen.
The reticle image is "collimatzd" and appears to be at the range of
the targeti.

The remaining components asre usually mounted in the nose
of the aircraft,
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

FEB 19 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.

LEZORA U. 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 COMMAND
WRIGHT-PATTERSON AIR FORCE BASE OHIO

o)

Jied o wdo-

MEMORANDUM FOR HQ AFMC/HO

FROM: HQ AFMC/PAX
SUBJECT:  Security and Pplicy Review, AFMC 02-005

1. The reports listed in your attached letter were submitted for security and policy review IAW
AFI35-101, Chapter 15. They have been cleared for public release.

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

/ Wz:i
ES A. MORROW

ecurity and Policy Review
Office 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.

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

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.

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

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

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

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

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

Estimated Aerodynamic Characteristics for Design of the F-86E Airplane, 26
December 1950; DTIC No. AD- 069 271.

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:

DTIC No. AD-B804 069
DTIC No. AD- 020 375
DTIC No. AD- 096 084
DTIC No. AD- 118 703
DTIC No. AD- 118 707
DTIC No. AD- 223 596
DTIC No. AD- 095 757
DTIC No. AD- 017 568
DTIC No. AD- 069 271
DTIC No. AD- 019 725
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