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IIHEADQUARTERS
AIR PROVING GROUND COMMAND

Eglin Air Force Base, Florida

6, September 1955

PROJECT NO. APG/TAS/119-A

OPERATIONAL SUITABILITY TrEST OF DIE B-57B AIRCRAFT (U)

1. The object of this te't was to determine the Operational
Suitability of the B-57B Weapons System for performing the night in-
truder and close support missions of the Tactical Air Forces. (U)

2. The B-57B has the potential of providing the USAF with an
effective night intruder and all weather attack weapons system. At
the present time, however, it cannot fulfill the requirements of a
night intruder because it is inadequately equipped for navigation,
target acquisition, and all weather operation. Also, the inherent
line of sight limitations of present ground based bombing systems
do not permit exploitation of the range and performance uapabilities
of the aircraft in the all weather attack role. (S)

3. If maximum effectiveness is to be realized from the B-57B,

action is required to provide navigation and armament delivery systems

which will allow operation to the full extent of the aircraft's
performance capability. (S)

Major General, USAF
Commander
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19 XIrRODUCTIN

a, This is the final report on the "Operational Suitability
Test of the B-.57B Aircraft", Project No. APG/TAS/119-A. The test was
conducted under the provisions of Air Foree Regulation 80-14, dated
11 September 1951. (U)

Figure 1: The B-Si)B Aircraft (U)
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b. Investigation was concentrated in those areas of tactical
employment outlined in current Tactical Air Command, Far Erst Air
Force, and United States Air Forces in Europe Operational Plans !or
the B-57B. After extensive delays were encountered. Headquarters
USAF directed that the program be sharply abbreviated in order to
preserve an element of timeliness in the data obtained. During the
course of the test the decision was made to confine further testing
to (a) special weapons delivery methods and (b) investigations of the
flare dispenser concept for night low-level search and attack illumi-
nation, (5)

2, PUIPOSE AND DWSf.RIPTIMO OF TES ZTA:

a. The B.-57B aircraft is intended for employment by the
tactical air forces to search out, attack, and destroy counter-air,
interdiction, and close support targets at night under all weather
conditions and in the daytime in bad weather. (S)

b. The test vehicles used on this test were standard pro-
duction B-57B aircraft. They are manufactured by the Glenn L, Martin
Aircraft Company as the USAF version of the English Electric Canberra
bomber, The more obvious changes incorporated in the American aircraft
include addition of a large T-33 type canopy, a rotary bomb door, and
large fuselage speed brakes. Power is provided by two Wright J-65-W-5
axial flow turbo-jets that deliver 7220 pounds of thrust at 100% RPM;
there is no provision for thrust augmentation. The landing gear is of
the tricycle type with tro single wheel main gear and a dual wheel nose
gear. Flight controls are conventional in design and operation except
that a variable incidence horizontal stabilizer/elevator combination
provides pitch control, Fl.'ght controls do not have power boost,
Dimensions of the aircraft include a 64-foot wing span and a 65,5-foot
length. Armament includes eight caliber .50 machine guns, and eight
external rocket pylons or four external bomb pylons. From two to 21
internal bomb stations (depending on the size of the bomb) are pro-
vided in the rotary bomb door. A specill door accommodates one special
weapon, (S)

c, The aircraft is equipped with an ARC-27 UHF Radio, AIC-1O
Interphone System, ARN-6 Radio Compass, APX-6 IFF, 5-4 Shoran, APW il-A
Radar Set with Indicating Group APA-90, ARN-12 Marker Beacon Receiver,
and the mounts and space for the APG-31 Gun Ranging Radar; this latter
set is not yet avcilable for installation. In addition, the AN/APS-54
Tail-Warning Radar in conjunction with the AN/ALE-2 Chaff Dispenser are
programed for the B-57B, and will be tested in the near future, To

I
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augment this standard equipment, the MA--2 LABS, the Navy Aero 2A Flare
Dispenser, and the UK 20 Mod 5 gunsight were installed and tested. The
only provisions for de-icing or anti-icing are a pitot heater, a
windshield de-icing system, and a canopy defogging system. (U)

3. OBJECT: The object of this test was to determine the oper-
ational suitability of the B-57B weapons system for performing the
night intruder and close support missions of the tactical air forces.
Investigations were conducted in the following general areas: (U)

a. Suitability of the aircraft for its mission in respect

to performance and handling characteristics. (U)

b. Navigational capabilities. (U)

c. Suitability of the Rircraft as a delivery vehicle for
special weapons, employing conventional and toss bombing techniques.
(S)

d. Night search and attack capabilities, with and without
artificial illumination. (U)

e. Suitability of the aircraft as a gunnery, bombing, and

rocketry platform for low and medium altitude attacks. (U)

f. Suitability and accuracy of aiming devices. (U)

g. Organizational impact in respect to requirements for"
personnel, personnel training, equipment, and facilities for mainte-
nance and operation of the aircraft. (U)

4. CONCLUSIONS: It is concluded that:

a. The B-57B weapons system does not fulfill the operational
requirements of a night intruder because it is inadequately equipped
for navigation, target acquisition, rttack, and all weather operation.
(S)

b. The B-57B has the potential, if properly equipped, of
providing the USAF with an effective night intruder and all weather
attack weapons system capable of delivering both conventional and
special weapons. (S)

7



c. The B-57B is suitable from the overall maintenance stand-
point. (Refer to the Materiel Annex, Appendix F.) (U)

d. The following major deficiencies must be corrected before
the B-57B weapons system can be expected to operate with a consistent
and dependable degree of effectiveness at night and/or in bad weather:

(1) Lack of a precision navigational and bombing
capability that will allow the aircraft to operat~e
accitrately out to its maximum range. (S)

(2) Lack oi anti-icing and de-icing provisions for engine
and lift surfaces. (U)

(3) Lack of adequate radio navigational equipment for
use in peacetime training or for recovery of aircraft
at the home base after strikes in a combat theater* (U)

(4) Inadequacies of the armament system including:

(a) Unsuitable gun-bomb-rocket sight. (S)

(b) Unsuitable ammunition link ejection system. (S)

(c) Unsuitable location and presentation of some key
armament system switches. (S)

(d) Unsuitable release characteristics of external
stores. (S) M~t

(e) Unsuitable wiring circuits for release of stores
in some instances. (S)

(5) Lack of a warning device against aerial intercep-
tions. (S)

e, The inherent limitations in range and altitude of the S-4
Shoran bombing system do not permit exploitation of the range and per-
formance capabilities of the B-57B. (S)

f, The AN/M-26A1 Parachute Flare is not compatible with the
B-57B weapons system. (Refer to Appendix C, Paragraph 4.) (S)

g. Numerous minor deficiencies exist which should be corrected
to increase the capability of the B-57B for effectively accomplishing
its designed mission. (Refer to Appendix C.) (S)
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5. RPE2O DATIONS: It is recommended that:

a. Imnediate action be taken to increase the capabilities
of the B-57B weapons system by installing certain items of "off-the-
shelf" equipment. The equipment to be installed should be commensurate
with the anticipated tactical utilization of the aircraft during its
life span in the USAF inventory and should include: (S)

(1) A precise, lightweight, navigational and bombing
system (probably the APN-59 or equivalent) that
will permit the aircraft to be flown accurately to
any position within its range. (W)

(2) Effective provisions for anti-icing or de-icing
of the engines and lift surfaces to assure a reason-
able all weather capability. (S)

(3) Installation of the most reli.able and effective
radio navigational equipment available. (S)

(4) A simple but effective automatic pilot. (S)

(5) The Low Altitude Bombing System (LABS), complete
with an automatic trim device. (S)

(6) An effective warning device against aerial inter-
ception, (S)

(7) An improved version of a fixed gun sight that will
not impair forward visibility at night during low
level attacks. (S)

(8) Provisions for use of the T-l Partial Pressure Suit
(or equivalent). (S)

(9) Ballistic bomb I'oxes for the AN/dSQ-A' close support
control. ground radar set to accommodate the T-63
Practice Unit, (S)

b. An intensified effort be made by development agencies of
the UMAF toward developing eo'iipment or a system of equipments that
will assure a high degree o. •arget acquisition at night and in bad
weather with a minimum of sjarch for all future night intruder weapons
systems. (S)

9



c. Immediate attention be given to the correction of the
severe limitations in the armament system as cited in Appendix C. (U)

d. A suitable parachute flare and dispensing mechanism be
developed to fulfill the requirements for search, attack, and area
illumination as needed to perform the night intruder and night close
support roles in the B-57B. (S)

e. Action be taken on the minor recommnendations as listed
in Appendix E and the recommendations pertaining to materiel defi-
ciencies in Appendix F. (U)

* 10



DISCUSSIO N

1. GENRAL:

a. This test was conducted under the task force concept in
that several commnands with a primary interest in the B-57B participated
in the operational suitability test. While the primary responsibility
was retained by the Air Force Operational Test Center, representatives
of the Tactical Air Command, Air Research and Development Command, Air
Training Conmmand. and the Air Materiel Commnand were either active in
the testing and evaluation or monitored their particular field of
interest. (U)

b. The physical testing program included 129 sorties totalling
238 flying hours. Eight pilots and four observers were employed on the
test sorties. All but one pilot and two observers had completed combat
tours in Korea in night intruder or niight photo reconnaissance units.
In general. the experience level of test personnel was similar to that
of current tactical squadrons transitioning into the B-57B. (U)

2. ORGANIZATIONAL IMPACT:

a. Personnel:

There is no apparent need for additions to the personnel
authorized in the proposed Table of Organization (TbO 1-1157P) dated
1 November 1953 unless additional radar equipment is installed in the
aircraft. (U)

b. Training:

(1) Pilot (AFSC 1224B): Basic transition into the B-57B
requires a minimum of preliminary training for a rated
pilot previously qualified as a 1224C. Jet indoctrin-
ation should be provided in a formal ground school or
Mobile Training Unit that covers jet theories, high
speed navigation, high altitude weather phenomena,physiological training -to include a thorough knowledge
of the potential dangers to be encountered above 43,000
feet, and the B-57B aircraft in general. Mere transi-
tion training is deceptively simple in that students
overestimate their mastery of the aircraft; consequently,
close supervision should be exercised and repeated
cautions ;ihould be issued advising the student of criti-
cal conditions that can occur with little or no warning.



Thsapplies specifically to airspeed and Mach
Number limitations and fuel management, conditions
which are not normally of primary concern to the
conventionally trained pilot. Specialized training
of the pilot to realize the full capabilities of the
aircraft is somewhat more extensive than previously
required for the night intruder role. Day and night
instructioir in acrobatics and unusual positions on
instruments will be necessary, as will additionalr
practice and training for low level night attack
in a relatively high performance aircraft. In con-
sideration of the basic mission of the aircraft, it is
virtually mandatory that at least 75% of this training
be accomplished at night. It is necessary that the
pilot be given a course of instruution un the capa-
bilities, limitations, and methods Jf operation of
the S-4 Shoran and AFW-llA/MSQ-1 systems. This
should include considerable practice with each system
in flight or in the flight simulators. For special
weapons delivery, it will be necessary that each
pilot attend a course of instruction to become a
bomb commnander. Further, in the case of the MA-2
[ABS an understanding of the equipment and the
delivery technique must be ta'ight, and sufficient
training in the maneuver must be provided to assure
pr(%ficiency at night or in bad -weather. (S)

(2) Observer (AFSC 1525C) ': An observer fully qualified
in basic navigation and use of the S-4 Shoran system
requires little in the way of additional training in
respect to the primary functions of his job. Because
of the exceedingly meager navigational and bombing
equipment and a virtual lack of other duties, the
observer is actually unable to take full advantage
of the formal training provided in the observers
school. General instruction in the capabilities and
limitations of the aircraft, procedures far use of
equipment to be operated by the observer and procedures
for operation of emergency equipment will be required.
Also, an indoctrination on the principles of jet
flying and allied weather phenomena is essential.
Continuous training and practice will be required to
attain and maintain proficiency with the S-4 Shoran
and visual navigational procedures at all altitudes.
Further, if additional radar navigational equipment
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is installed, training in operation of this
equipment will be required. (U)

(3) Maintenance Personnel: The general simplicity and
ease of maintenance of the B-57B and its systems
lend themselves to uncomplicated maintenance proce-
dures. Formal training of supervisory personnel and
crew chiefs is desired, but OJT training is satis-
factory for other personnel. if factory or service
school training cannot be accomplished, Here again,
if additional radar equipment is to be provided to
augment the present equipment installed in the
aircraft, training in the maintenance of such equip-
ment will be required. (U)

(4) Armament Personnel: Formal schooling for qualified
armament men in respect to conventional stores is not
required, but it is desirable in order that a thorough
knowledge of the radically new bomb door can be
attained, nuring this test, only supervisory personnel
were trained in formal B-57B courses; other personnel
acquired their training under the direction of the
supervisors, In the case of special weapons, it is
necessary that key personnel (those actually engaged
in the handling and preparation of the units) be given a
detailed course of instruction in the applicable phases
of special weapons and control systems in the B-57B, (U)

c, Fc~ilities:

(1) R "nnys The B-57B can operate normally from a
substantially shorter runway (concrete or pierced
steel) than is required for other contemporary jet
tactical aircraft, For a general comparison, it may
be said that the B-57B will operate satisfactorily
off any runway that will accommodate a B-26 (Douglas)
in tactical operations at maximum gross weights
(38,000 pounds). (Refer to Appendix B, Paragraph
lc and do) (S)

(2) ParkingL and Loading Areas: Minimum requirements for
parking and loading areas for the B-57B are somewhat
greater than those for the B-26. A loaded B-57B may
require as much as 80% RPM for starting to taxi and
the resulting jet blast is sufficient to tear up

13 .
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packed earth or brittle asphalt. in addition to
its dangerous effect on ground personnel and equip-
ment in its wake. Further, the dismounting, loading,
and remounting of the rotary bomb door requires a
smooth surface beneath the parked aircraft, This is
particularly critical in the loading of the T-63
Practice Unit where clearance between the loaded
door and the aircraft is less than an inch. These
conditions make a fairly smooth, hard surfaced
parking and loading area essential. Further, the
area s•iould be laid out to minimize sharp turning at
slow speeds in order to avoid the use of dangerously
high RPM in the congested areas0 This factor in
itself dictates a considerable dispersion problem,
The typical "minimum turn radius" revetments
employed for the Douglas B-26's in the Korean air-
fields definitely should not be employed for the
B-57B, since high-power turns in such a small
enclosure would make engine damage from foreign
objects a distinct possibility, (S)

(3) Gunnery and Bombing Ranges:

(a) For Conventional Attacks at Low Altitudes:
Training for conventional weapons attacks at
altitudes below 30,000 feet can be safely
conducted on ranges used for the same purpose
by fighter-bomber aircraft, (U)

(b) For Level BombinjL Attacks Above 30,000 Feet:
Level bombing attacks with the APW-11A/MSQ-1
or S-4 Shoran Bombing System above 30,000 feet
require much more elaborate .ange facilities
than those formerly required by night intruder
organizations for training. Gross errors in
the magnitude of several thousand feet can be
induced by many factors. Consequently, ranges
must be large enough to accommodate such errors
with safety, or radar safety monitoring must be
provided to avoid the release of bombs when the
aircraft is not in position to hit the range, (U)

(c) For LAP$ and Toss Bombing Techniques: The
probabilities of gross errors in the nature of
several thousand feet occurring with LABS and
M-1 Toss Bombing techniques ere high enough to

14
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justify a much larger impact area than is
generally required for level bombing at low
altitude, Also* the requirement for the two-
to five-mile run into the target at minimum
altitude at high power settings and with the
bomb door open dictates a much more isolated
bombing range than formerly required for night
attack work. Finally, many aspects of the
training for delivery of special weapons are
classified and undoubtedly will be classified
for some time to come-an obvious requirement
for an isolated target area for the sake of
security. (S)

(4) Liuid Oxgven ,Resu~oly: The liquid oxygen system
of the B-57B imposes a serious logistic problem
upon support facilities when the aircraft is used
in the field. Each wing will require a suitable
liquid oxygen generator (A-lA or equivalent) with
a minimum output of 3000 gallons per month. A
storage facility must also be provided to minimize
loss by evaporation of supplies on hand. In this
respect it is to be noted that once an aircraft is
serviced with liquid oxygen in temperate weather

* the oxygen evaporates rapidly, and the system must
be refilled again in a matter of hours if the flight
is delayed. (Requirements cited above are based on
the sustained operations described in the TAC C.'pera-
tional Plan for the B-57B and computed from consumption
figures obtained during this test.) (U)

(5) SuoRort of Sec&ial Weaeon.n Carsabilities: The
problems involved with maintaining a special weapons
capability is one that will be entirely new to night
intruder organizations, since the B-57B is the first
night intruder aircraft to have this capability. In
addition to the training of personnel, there are the
much more extensive considerations involved in
devising a workable and extremely mobile plan for
supply of necessary items on short notice, Such a
plan would necessarily provide for operation with
squadrons dispersed to various locations, and aligned
with the current directives pertaining to the handling
of special weapons. (W)

15



a. Aircraft Performance:

(1) The B-57B is capable of being operated from hard
surface or pierced steel plank runways 5000 feet
or more in length. (Refer to Appendix B, Paragraph
lc and d.) (S)

(2) The B-57B may be turned around between sorties within
the two hour minimum required for conventional or
special weapons with only that ground support equip-
ment and personnel required for refueling, rearming,
and reservicing with oxygen. (S)

(3) The aircraft will operate and maneuver within the
applicable limits of performance for special weapons
delivery techniques required for LABS and the M-1 Toss
Bomb Computer. (W)

(4) The aircraft is capable of effective evasive action
against a single interceptor attack at altitudes above
40,000 feet, provided the pilot can see the attacking
aircraft.

(5) Various ordnance loads can be carried up to the maxi-
mum gross weight of 53,400 pounds, of which the
following are representative: (S)

(a) One T-63 Practice Unit; or

(b) Four MA-3 Century Launchers with twenty-eight
2.75-inch FFA Rockets, four M-116 Firebombs,
2400 rounds of .50 caliber ammunition, and
5460 pounds of internally loaded bombs (21 260-
pound fragmentation bombs). (S)

(6) The aircraft is capable of ranges of 2200 nautical
miles (1100-mile radius of action) in a clean con-
figuration with an internal bomb load at optimum
altitudes. (S)

(7) The aircraft is capable of ranges of 1050 nautical
miles (525-mile radius of action) in high drag
confl-'trations required for target-of-opportunity
missions. (S)

16



(8) The B,-57B is capable of ranges of 1150 miles
(575-mnile radius of action) in the minimum altitude
LABS attack type of missions (S)

b. Ordnance Deliverv:

(1) The B-57B in its present configuration (without the
MA-2 LABS installed) is capable of delivering a
special weapon utilizing the LABS technique with a
CEA of 1284 feet by day or by night, employing the
87-degree or the "over-the-shoulder" release angles
only, (Refer to Appendix B, Paragraph 2.) (S)

(2) The B-57Bh with an MA-2 LABS installed, is capable
of delivering a special weapon more accurately than
with the "Stand-by" method from any release angle
even when manned by relatively untrained crews.
(Refer to Appendix B3 Paragraph 3.) (5)

(3) The weapons system is capable of delivering conven-
tional ordnance and special weapons with APW-IlA/MSQ-l
from altitudes up to 45,000 feet. (Refer to Appendix
Be Paragraph 4.) (S)

(4) The weapons system is capable of delivering conven-
tional ordnance through gunnery, rocketry, dive
bombing, and fixed angle bombing with the accuracies
normally expected of the systems provided. (U)

c. NLavigation and Tanet Location:

(1) Precise navigation can be performed within the line-
of-sight and reliability limitations of the S-4 Shoran
and ground radar systems. (S)

(2) Navigation can be performed beyond the range of the
Shoran stations with the accuracies normally expected
of dead reckoning and pilotage. (U)

(3) Targets of opportunity can be located at night without
artificial illumination if enough natural illumination
is present from the moon or stars. (U)

d. lJteag£: The B-57B can be adequately maintained by
the personnel authorized in the current Table of Organization C1/O
1-1157 P, dated 1 Jun 1955).. (U)

17 -
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4, L1MfLTIO&S: The B-57B weapons system has the following
limitations:

a. Navigational Lrimtations:

(1) There is no self-contained precision navigation
systea. (S)

(2) There is no precision navigation capability beyond
the line-of-sight range of Shoran. (S)

(3) The radio navigational capability is limited to the
ARN-6 Radio Compass and the ARN-12 Marker Beacon
Receiver. (5)

b. Armament SystgE LAAi-tations:

(1) The Nk 8 Mod 8 Gunsight reduces forward visibility.
cannot be adjusted at night without outside light,
and cannot be ad,|ustci to full depression because
its reflector strikes the windshield. (S)

(2) The location of many key armament system control
devices makes them extremely awkward for the pilot
to see and operate; there is no provision for the
observer to assist the pilot in setting up armament
controls in the attack, (S)

(3) Rclocating bomb shackles and sway braces to change
the bom_5, door configuration takes excessive time
when quick turnaround is a factor. (C)

(4) Mcst external stores cannot be released cleanly
from the wing pyloos at operetior.al airspeeds. (C)

(5) A minimum of five men is requirea to mount or dismount
the rotary bomb door. (C)

(6) The 6-57B, in its present configuration, c~nnot carry
and release prrachute flares avail'able in the USAF
Inventory. (C)

(7) thily one shape of a special weapon can be carried
on the special door in its present configuration.
(s)

18
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(8) Fire-out rates with the present gun system are
unacceptably low due to repeated charger failures
and link chute jams. (S)

co Bomb Aiming Limitations:

(1) There is no self-contained visual or radar bomb
aiming system for use in level flight, except for the
Mark 8 Mod 8 fixed gunsight. (C)

(2) There is no high altitude level bombing system beyond
the range of Shoran or APW-lIA/MSQ-l. (C)

(3) The S-4 Shoran System cannot operate at the maximum
altitude of the aircraft and, as experienced on this
test, has an unacceptably low reliability rate. (C)

(4) There is no capability at present for releasing special
weapons with the APW-IIA/MSQ-.. ground station using
the automatic bomb ballistics equipment. (S)

(5) Many elements of the fixed angle bombing technique
make this type of attack undesirable for night
intruder operations except against a limited field of
targets. (C)

d. General Limitations:

(1) There is no provision for anti-icing or de-iclng the
engines or lift surfaces. (S)

(2) There is no provision for accommodating a T-1 Partial
Pressure Suit or equivalent to permit the crew to
operate the aircraft at its maximum operational
altitude. (S)

(3) The crew seats are operationally unsuitable because:

(a) They are unduly fatiguing because of poor design.
(U)

(b) They will not accommodate any standard version of
currently available survival gear. (U)

(c) The quick disconnect units are prone to separate
frequently from normal airframe vibration. (U)
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(d) Design of the seat frame permits inadvertent
loosening of the safety belts with crew members
in the seat. (U)

(e) The seats are so physicS1.1y confining that
adjustment of the seat belt is extremely diffi-
cult. (U)

(f) Routing of the oxygen hose in the pilot's
position cannot be accomplished without inter-
ference with the pilot's arm or thigh. (U)

(4) The absence of a "hot mike" system reduces crew
coordination and effectiveness. (U)

(5) There is no provision for tail warning equipment. (S)

(6) The dive brake actuating switch is awkwardly placed
for effective operation. (U)

(7) The cockpit defogging system is not adequate to main-
tain clear vision in the windshield during a maximum
performance letdown from high altitude. (C)

(8) There is no provision for holding data cards or note
paper for the pilot's use in flight; the confines of
the seat and the proximity of the control column
prevent use of the knee type note pad. (U)

5. TACrQ WED , IoUES.:

ab Tactics: In compliance with the stated plan for single
ship employment of the B-57B by the Tactical Air Coimaand. all sorties
of this test were individual efforts with each aircraft carrying its
own ordnance and artificial illumination (when applicable). (S)

(1) Penetration and RecoveCi: It is possible to exploit
the increased performance of the B-57B to considerable
tactical udvantage in penetration into and recovery
from the target area. High altitude capabilities
permit the aircraft to be flown above most hazardous
weather conditions that would have caused earlier
night intruder missions to fail. In addition, the
increased speed, range, and maneuverability permit the
B-57B to operate in areas not accessible to earlier
night intruder types. (S)
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(2) 1Searchand Attack: For targeL acquisition, the
tactics for employment of the B-57B conform quite
closely to those used by the Douglas B-26 night
intruders in Korea. Search and attack are still
wholly dependent upon the visual acuity of crew
members. Further, in view of the accuracy with
which the LABS technique for special weapons.delivery
must be employed, it may be necessary to adopt somle
version of the pathfinder or target marker tactics
used in World War 1I and Korea in order to fully
exploit the special weapons capabilities, (S)

(3) Defensive Tactics: The B-57B has an effective passive
defense against single interceptors or uncoordinated
attacks by two or more interceptors. The aircraft
can be'turned at extremely high rates of turn, par-
ticularly at high altitudes, and interceptor attacks
can be successfully thwarted with -such turns. Employ-
ment of this tactic req|uires visual location of the
interceptor before he is in firing position. In
those situations where the enemy is able to mount a
persistent and aggressive interceptor attack with
modern fighter aircraft, the B-57B will be extremely
vulnerable. Consequently, successful attacks by the
B-57B in such a situation would be committed to low
level tactics to minimize radar detection ranges and
probabilities of effective interception. (S)

b. ~~~~

(1) onventol Ordnance Delivery: There is no equip-
ment in the B-57B that changes its techniques
materially from those utilized by the Douglas B-26.
The increased acceleration and deceleration capabili-
ties permit some expansion of these techniques Into
wider ranges of airspeed, dive angles, &nd altitudes,
(U)

(2) Soecial W.eaoons Delivery: The only new techniques
for special weapons delivery in the B-57B rests in
its ability to perform the !TABS maneuver; release of
a special weapon with Shoran or APW-11A is no dif-
ferent in technique than delivery of corventional
ordnance with the same systems. However, when using
Shorant the bomb door must be opened manually, since
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the automatic door opening feature would not allow
sufficient time for fin extension of the special
weapon. Execution of the LABS maneuver, either with
the "stand-by" technique or with the MA-2 LABS, is
quite simple in that it consists of an Immelmann turn
maneuver executed with a known series of conditions
of airspeed, altitude, acceleration, and bomb release
angle. Even with the "stand-by" system this can be
accomplished with acceptable accuracies for some
combinations of weapons and targets. However, the
inescapable problem of initial target acquisition
makes this type of attack extremely difficult to
bring to bear against a target at night. Since the
attack must be initiated at. low level, the visi-
bility problem is further increased. It was found
that the "over-the-shoulder" attack could be used
with an acceptable degree of accuracy, since the
visibility problem obviated the use of an IP
(Initial Point) for timing. Further, it was obvious
that a target selected for special weapons attack
would probably be easier to find initially than would
some lesser object used as an IP, In almost all
cases, use of some sort of an IP is desirable, but
not in the sense of timing for the LABS, What is
actually required is a close-in departure point frcem
which the aircraft can depart on a givcn heading and
expect to locate the target with sufficient accuracy
to permit a last second adjustment in tracking
immediately prior to pull-up. (S)

6. COL l ANALaIS

a. In the history of aerial warfare there has always been a
requirement for effective employment of aircraft for attack at night.
However. the many problems that darkness imposes upon the aircraft
weapons system has fostered a consensus in the USAF that employment of
night intruder aircraft is a secondary mission to daytime operation*
As a result, we have never before designed and b'ailt in production
quantities either an aircraft or a weapons system that is intended
primarily for night attack work. Consequently, in the past, when
encny resupply and movement accelerated during hours of darkness and
bad weather, the only weapon available was the same aircraft and
equipment already being used to the maximum degtee by day. Solutions
to the night attack problems are yet to be attained. This is borne
out with a minimum of reference to our progress in the fields of
development of equipment and training of crews for night intruder
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work. In spite of th&,lessoins that were taught in World War II,
there was not one night intruder unit in the structure of the USAF
when the Korean Conflict began in 1950. Early in the war. when
cominanders again realized that the enemy's night resupply effoit was
sustaining his daytime operation, B-26 light bomber units were assigned
the night intruder task even though they had no particular night
capability beyond that of other units in the theater. Our thinking on
night attack was evident in briefings that were given crews during these
initial night efforts, eeg., "You are to cir,•le and keep the enemy
awakee Harrass him with engine noise and an occasional bomb release.
You don*t have to be seen to be effective, The enemy won't move with
our aircraft in the vicinity." The lack of effectiveness of these
early efforts and the only slightly more effective results of later
efforts at night intruder operation is a matter of fact, The movement
of the enemy's troops, materiel, and supplies was stopped during day-
light hours by aerial attack; it flowed without serious delay at night.
Lven today, in spite of a complete awareness of the importance attached
to effective night intruder operations, the USAF has not yet solved the
basic night problem. i.e., the inability to locate targets at night
with an acceotable degree of frequency. (S)

b. The continued recognition of some elements of the night
problem has been evidenced in recent projects conducted at APNC Of
these, the APG/TAT/22-A series, "Investigation of Tactics and Techniques
for Fighter-Bomber Aircraft for Night Attack," and Project No. APG/TAT/
128-A, "Night Owl," were the most detailed in their scope, The results
of these projects reaffirmed the complexity of the problem. In spite
of the long established requirement for aircraft and equipment especially
suited for night operations, the B-57B's sole claim to being especially
equipped rests in its coat of black paint, which, ironically enough, is
of dubious value in the night role. (S)

c, in order to examine the problems confronting the night
intruder, it is necessary to fully understand the nature of the mission
it performs* The mission of the night intruder is to locate, attack,
and destroy both fixed and moving targets at night under all weather
conditions. Tne aircraft will use visual and/or electronic aiming
devices, and will be able to deliver both conventional and special
weapons. In general, tactics will include: (S)

(1) Employment in single ship sorties in order to retain
the high doeree of maneuverability and versatility
required for night and bad weather operations. (5)
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(2) Employment in that area defined by the main line of

resistance and the limits of the operating radius of
the aircraft. (S)

(3) Employment against counter-air, interdiction, and
close support targets. (S)

(4) Extensive employment of art~ificial illumination
(parachute flares) for target acquisition and attack,
(S)

(5) Exploitation of capabilities that include satisfactory
performance for operation off of advanced strips and
quick turnaround times between sorties in order to
obtain a maximum effort with a minimum force require-
ment, 65)

d. The night intruder mission readily breaks down into four
phases, namely,, Penetration, Search, Attack, and Recovery. Of these,
the Attack phase is th~e only one that accomplishes the desired destruc-
tion of enemy resources; however, the very initiation of the attack is
wholly dependent upon the complete success of the Penetratior, and Search
phases. Furthermore, the ability to sustain a continuous operation can
be realized only if the Recovery rate of attacking aircraft is great,
To accomplish all of these phases of the night intruder mission with an
acceptable degree of effectiveness, it is necessary that a weapons
system have certain specific capabilities, (S)

e. The B-57B is the first aircraft that has ever been
assi~gned the night intruder mission fi.r a primary task straight from
the production line. A comparison of the desired night intruder
capability with the capabilities of the B-57'B weapons system is pre-
sented below: (U

DESIRED CAPABILITIES B-57B CAPABILITIES

1. High performance that 1. In general, the performance
will permit safe operation off of of the B-57B is superior to any
advanced air strips, fuel range other aircraft in respect to suita-
and endurance well beyond that bility for the night intruder
of a fighter-bomber and maneuvera- mission. In fact, most aspects of
bility that will assure delivery its performance capability are
of ordnance with maximum effective- extremely desirable for this
ness, (U) mission. U
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2. A navigation system that 2. There is no long range
will assure practical and precise navigational capability in the
navigation to any known point B-5TB except for pilotage and
within the range of the aircraft, dead reckoning, which are entirely
without visual reference to the dependent upon visual contact with
ground. (U) the ground to assure accuracy. The

S-4 Shoran and APW-11A systems are
dependent upon ground stations and
do not extend beyond line-of-sight
range. This is a major deficiency
in the weapons system and is its
most condemning limnitationo (U)

3. A search capability that 3. There is no search capa-
will assure acquisition of fixed bility in the B-57B weapons system
or moving targets in areas where beyond the visual acuity of the
targets exist. This search capa- crew members. This limitation is
bility should be a positive one an equipment fault and is inde-
in order to avoid repeated patterns pendent of the aircraft. However,
over a given area with consequent this lack of a search capability
exposure to enemy action, (U) combines with the lack of a precise

navigational capability to assure
that a very high percentage of
sorties will fail for lack of
target acquisition. (U)

4. An attack capability that 4. The B-57B weapons system
will permit versatile and accurate has a level bombing capability in
delivery of conventional and the S-4 Shoran system and the
special weapons. This must APW-IIA, bdt these are both
necessarily include aiming devices limited to line-of-sight rangese
that will permit level bombing less than 25% of the usable range
(electronic) from medium and high of the aircraft. Further, the
altitudes, low level gunnery, Shoran equipment is limited to
bombing, and rocketry attacks, 43,000 feet or below. The Mk 8
and special weapons delivery Mod 8 Sight is unsuited for the
techniques from all altitudes, night attack role because it
(U) impairs forward visibility and

requires too much attention for
adjustment. At present, the
special weapons delivery capa-
bilities of the B-57B lie in the
S-4 Shoran system, Manual MSQ-l/
APW-llA, and the "stand-by" LABS
technique. (S)
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5. A provision for some form 5, The B-57B cannot safely
of artificial illumination that carry the AN/M-26A1 Parachute
will provide adequate light for Flare (refer to Appendix E), which
search and attack for as long as is the only parachute flare in the
50 minutes, without undue sacri- USAF inventory* This limitation
fAce of ordnance carrying capa- is imposed by the construction of
bility. (U) the Ilare which limits it to release

at 350 miles per hour or less, and
is not considerWl compatible with
the aircraft, In fact, with the
power available in the B-57B, it
is felt that an excellent flare
capability could be enjoyed if a
suitable flare and flare dispenser
combination could be provided for
external carriage. (S)

6. An ordnance carrying and 6. The B-57B is capable of
delivery capability that will carrying a wide variety of con-
accommoedate substantial quantities ventional ordnance items in sub-
of conventional and special stantiall quantity,, However, a
ordnance items, (U) design deficiency in external

pylons will not permit release
of most external stores without
damaging the wing. Correction
of this defect is underway. The
rotary bomb door on the aircraft
is a unique and effective device,
both in respect to its operation
in the air and its ease of loading
on the ground, Door interchange-
ability provides for an exception-
ally short turnaround time for all
internal loads if extra doors are
available for preloading. A
special door is provided to carry
and release a special weapon. (S)

7. A defense capability, 7. The B-57B has no tail
active or passive, that will warning system and no defensive
assure an acceptable survival armament* However, its inherent
probability against enemy air ability to maneuver effectively,
action. This must necessarily particularly at altitude, provides
Include a tail warning device as a it with an excellent evasive
minimum requirement. (U) capability and a possible counter-

attack capability in the event of
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attack. Exploitation of these
capabilities is entirely con-
tingent upon initially sighting
an attacker well before he is in
firing position. (S)

8. An all weather pene- 8. The B-57B is satisfac-
tration capability that will tory for instrument flying in
include satisfactory stability respect to handling@ and it has
and handling characteristics for an excellent instrument presen-
instrument f lying, adequate flight tation. Howevet, a need for
instruments and flight instrument careful trimming due to CG changes
presentation, and adequate pro- resulting from use of fuel imposes
visions for anti-icing and de- an extremely heavy load on the
icing for engines and lift pilot at night and in weather
surfaces. To minimize fatigue for extended periods. There is
during extended night and/or in- no provision for anti-icing or
strument flights an automatic de-icing of the engines or lift
pilot is extremely desirable. surfaces% and no automatic pilot
(U) is installed. (5)

9. Maintenance and ser- 9. Maintenance procedures
vicing capabilities that will for the B-57B are conmmensurate
assure a high in-commnission rate with high in-commission rates,
and minimum turnaround times provided adequate spare parts
between sorties. (U) are available. One major ex-

ception to this is maintenance
of the S-4 Shoran Set; this
requires removal of the rear
seat in order to have access to
the set for maintenance, Turn-
around can be accomplished
within the two-hour limit desired
for tactical operation. Exceptions
to this will occur If extra bomb
doors are not available and the
bomb door configuration must be
changed between sorties. (U)

f. Operation of the B-57B weapons system in a tactical
organization appears to closely parallel operation of the B-26 in
respect to organization, logistics, training, and facilities. (U)

(1) Oraanization: The principal reasons for any
difference in the B-57B and the B-26 equipped
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organizations result directly from the changes
dictated by conversion from reciprocating to jet
power plants in the aircraft involved. No
substantial increases or decreases in personnel
strength are warranted. (U)

(2) Loaistics: This area presents the major impact
upon a unit converting from B-26's to B-57B's.
Liquid oxygen must be available to the base of
operation6 and elaborate precautions have to be
taken with the liquid oxygen supply to minimize
evaporation. Shorter engine life of the jet engine
requires a much greater number of engines in the
supply and build-up pipeline. Much higher rates
of fuel consumption require proportionately greater
fuel supplies and dispensing units. Addition of
a special weapons capability requires that extra
bomb doors be carried as organizational equipment
in order to accommodate the special weapon, and
thorough iogistics plans for effecting supply of
special weapons must be laid and constantly
reviewed. (U)

(3) ,Training:

(a) Flv Crew:

1_ Training of the crew is not particularly
involved or difficult because the air-
craft with its systems is very simple to
operate. Check-out in the aircraft may
be accomplished safely with a minimum of
training to include jet indoctrination
and instruction on the aircraft and its
capabilities and limitations. (U)

A. Training of the crew as an effective unit
requires considerable practice as a team
for search techniques, Shoran operation
and in-flight coordination. Further, the
increased performance of the B-57B requires
that the pilot be proficient in acrobeatics
and recovery from unusual positions on
instruments in order to fully realize the
capabilities of the aircraft. (U)
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(b) Maintenance personnel: Key maintenance
personnel (flight chiefs and crew chiefs)
should have factory training or a comparable
service course* Others can accomplish their
training in OJ capacities. (U)

(c) Armament Personnel: All armament personnel
should attend a formal course of instruction
that includes a thorough coverage of the
operation and loading of the rotary bomb door
and pertinent aspects of special weapons
applicable to the B-57B. (U)

(4) £&1.1&lu: On the basis of comparative figures
for takeoff and landing roll, it appears that any
airstrip suitable for the B-26 is also satisfactory
for the B-57B. An evaluation of parking and run-up
facilities, however, indicates that some additional
preparation will be required for B-57B's in order
to minimize the probability of foreign objects
being sucked into the engines. (S)

g. The B-57B provides a greater potential than any other
aircraft currently available to the Tactical Air Command for the
night intruder role because of its performance capabilities, simplicity
of operation, ease of maintenance, and its ability to deliver special
weapons. However, the greater portion of the potential effectiveness
of this weapons system cannot be realized because of a lack of equip-
ment essential for night and all-weather operations. It is believed
that the APN-59 radar should be installed immediately because:

(1) It is relatively inexpensive and currently
available.

(2) It will complement and not detract from present
capabilities*

(3) It will provide a means of locating the target area
beyond the range of Shoran or APW-11 so that
conventional methods of target lighting and target
acquisition can be employed.
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(4) It will provide a means of low altitude navigation
thus allowing minimum altitude penetration and
withdrawal.

(5) It will simplify the recovery problem.

APPENDICES: A. HILGFR
Colonel, USAF

A - Test Procedure Commander
B - Test Results
C - Functional Deficiencies
D - Detailed Recommendations
E -- Recommended Operating Procedures
F - Maintenance and Support Annex
G - Human Factors
H - Evaluation of Additional Equipment

and Modifications
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1, AMILIARIZATION TRAINING:

a, The extremely low level of jet experience of all project
crews assigned to this test dictated that considerable familiarization
training be accomplished prior to commnencement of testing and during
the test when new techniques were to be attempted. The eight pilots
actively participating flew from three to eight missions in preparation
for the test investigations, These sorties Included all of the per-
formance and handling maneuvers normally associated with check-out
training, In addition, these maneuvers were supplemented with dry
runs in basic low level attack techniques. level bombing techniques
with the S-4 Shoran system,, the APW-llA/MSQ-l system, and special
weapons delivery techniques. (U

bo During these familiarization sorties the initial evalua-
tions were made of handling and performance characteristics, suitability
of the cockpit layouts and location of controls, visibility for handling
on the ground and in flight, and functional reliability of the installed

* equipment and systems. (U

c. A limited amount of continuation training was accomplished
during the period in which the aircraft were restricted to 250 knots
indicated airspeed. During this period takeoff measurements were
accomplished on hard surface and pierced steel runways with the aircraft
in special weapons configuration. (U

d. One sortie was flown to investigate altimeter position
error corrections as a cross check of existing information published
on this very important factor in low level operation at night. (U)

2,, LAB "STA-ND-Br' MISSIONS: Lack of availability of an MA-2
LAWS for installation during early months of testing prompted initiation
of a series of tests without the computer installed. The object of
these tests was to determine if the aircraft could perform the required
maneuvers and if safe separation of the bomb from the aircraft could be
attained during the accelerated state. Results were encouraging from
the outset, so further investigation was conducted to determine the
feasibility of employing this technique as an interim ("Stand-by")
method for LABS delivery* The technique finally adopted is as follows:

4 ~(Refer to Figure 24, Appe"Uix G, Paragraph 3b, for a diagram illus-
trating the key points iL the LABS delivery.) (S)

Appendix A, Page 1
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a. Determination gf the Release Angle: The sequence of
development of this technique was actually in reverse order. The first
step to be accomplished was determination of a refezence point for a
relatively consistent release angle, employing only those instruments
standard to the B-57B. Study of the B-lA Vertical Flight Gyro (Attitude
Indicator) showed that this instrument would provide such an indication
at approximately 87 degrees of pitch when it would start a controlled
precession and reversal. Bomb release could be made at the exact
moment this precession began, as evidenced by a counter-clockwise
movement of the gyro* (S)

b. _DeteUinUaton of the Pull-Un PoQit: Once the release
point (angle) had been determined with an acceptable degree of con-
stancy, the next step was determination of the pull-up point. Using
data obtained in early LABS tests with the F-84G aircraft and LABS
bombing tables, estimates were obtained for the horizontal distance
the aircraft would travel during a constant acceleration to the release
point and the distance the bomb would be tossed from release at this
angle. First pull-ups were made with reference to a ground check-point
(line of trees) known to be at the computed distance from the target.
Later, in an effort to refine this technique, a system was devised for
utilizing the Mk 8 Mod 8 Sight to determine the pull-up pointo This
amounted basically to the solution of a triangle that had two sides and
the opposite angle known. (Refer to Figure 24, Paragraph 3b, Appendix
Go) The aircraft was to be flown at a known altitude above the target
(1000 feet) at a given airspeed and gross weight (for a relatively
constant angle of attack). The horizontal distances from pull-up to
release point (BC) and from release point to target (CD) were comn-
puted as stated above. Finally, since the angle between the horizontal
approach leg (AB) and a line drawn through the aircraft at thM pull-up
point (B) would always be 90 degrees, other dimensions of the triangle
could be computed. In this case the key dimension is the angle between
the base horizontal range (BD) and the hypotenuse (slant range from the
aircraft to the target at pull-up). This sighting angle can be measured
with the Mk 8 Mod 8 fixed sight by depressing it to the desired angle
and correcting for computed aircraft angle of attack. (S)

c* Attah k TechIn.ug: The delivery technique with the
"Stand-by" LABS-method Is quite simple and straightforward. Set the
sight at the computed angle of depression, open the bomb door, and set
the switches for bombing prior to entry into the attack run-in. Enter
attack sufficiently far from the target to permit the airspeed to

Appendix A, Page 2
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stabilize at between 420-425 knots indicated airspeed. The last
mile and a half to two miles of the run-in should be made with strict
attention to lining up on the target at the desired airspeed and alti-
tude. Trim out all forces on the controls, particularly the rudders.
Power required will be between 90% and 93% RPM for maintaining the
entry airspeed straight and level. During the last part of the approach
add power smoothly to 98% RPM. (Since acceleration will be almost
imaediate, power must not be added too early before pull-up is commenced
or the airspeed will be higher than desired.) Both hands should be on
the control wheel for pull-up when the pipper passes onto the target.
Commence the pull-up with a steady application of back pressure until
the desired acceleration (3.5 "G") is indicated on the accelerometer.
The full acceleration rate should be attained in approximately two
seconds. Sustain the acceleration as smoothly as possible with con-
stant cross checking between accelerometer and the Attitude Instrument,
using the latter for wings level indications. At the instant the
Attitude Instrument commences a counterclockwise rotation from it&
vertical movement in the climb, hit the bomb release button, Continue
the application of "G's" at the same rate or at a slightly reduced rate
until the aircraft approaches the inverted position. Commence the half
roll recovery at this time by application of aileron and rudder. Ideal
recovery will find the aircraft in a slight nose low altitude, acceler-
ating with the high power settings still on. Continue the acceleration
until the limiting airspeed of 434 knots is attained to increase escape
distance as much as possible. (S)

d. "Over the Shoulder" Release: This technique, as described.
was expanded in one more respect in an effort to obtain satisfactory"over-the-shoulder" tosses. To obtain the proper release point, photo-
theodolite data from previous sorties were studied to determine the
length of time required to traverse the arc from the approximate 87-
degree point to the 110-degree point. To get a release at 110 degrees
on subsequent missions, the pilot merely added this time (appr'jximately
three seconds) before release while continuing the acceleration through
the oontrolled precession point of the &ttitude Indicator. (S)

e. jEb ai.ojn: A total of 31 Jindividual releases were made
on eleven sorties employing the techniques described above. These in-
cluded 25 M64A1 500-lb GP bombs, five M66Al 1000-lb GP bombs, and one
T-63 Practice Unit. Each release was tracked and scored by photo-
theodolite cameras to include full coverage of both the bomb and the
aircraft throughout the maneuver. (S)

Appendix A, Page 3
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3. L M M IM U-2 •ouW•: Late in the testing
cycle an MA-2 LABS was secured and installed in one test vehicle in
time for nine sorties. (Refer to Page 1, Appendix He for a detailed
description of the installption of this system.) Releases were made
at 45-, 60-, 90-, and 110-degree angles. Compl-tlon of the maneuver
with the assistance of the MA-2 LABS is basically the same as without
a computer in respect to handling of the aircraft. Airspeed and power
control are identical, but wings level and "G" indications are now
obtained by reference to the LAW• Indicator during the pull-up. The
pull-up point and bomb reloase point are determined through the com-
puter and must be preset prior to takeoff, and all pull-ups are made
with the assistance of an automatic trim device to assure consistency
in the initial stages of the maneuver. A total of 45 releases of 500-lb
GP bombs were made with the computer. All runs were covered by photo-
theodolite from pull-up through impact, with the flight path of both
the aircraft and the bomb being plotted for study. (Refer to Paragraph
3g. Appendix G, ior a more detailed description of techniques employed
for conducting LABS sorties with the computer.) (S)

4. S-4 SHO§R MISSIONS:

a. A total of 16 missions were flown employing the S-4
Shoran bombing system. Twenty-three bombs were released. The ground
stations were located at Abbeville, Alabama, and Apalachicola, Florida;
the target was Range 53 on Eglin AFB Reservation. The triangle thus
formed measures 102, 123. and 91 statute miles. (C)

b. Operators flying the missions with the S-4 system had no
previous experience with it, although they had worked with other ver-
sions of Shoran and were considered qualified. Of the two pilots used,
only one had any previous experience with Shoran arc flying. (U)

c. Early test planning called for missions to be flown at
both low and high altitudes; however, the program was curtailed before
missions at the lower altitudes had been completed and the remaining
missions were flown at 40.000 feet. (C)

d. All S-4 Shoran bombing missions were accomplished at night
because of the extremely poor readability of the scope in daylight. One
mission was flown in actual instrument conditions. Ordnance carried and
released on these missions was the M64AI 500-lb GW bomb with M-128
conical tail fin. Spotting charges were used to assist in scoring.
Preset bombing data was computed on the basis of a "Zero" Q factor.
Scoring was accomplished by tiiangulation. (U)

Appendix A. Page 4
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5. AP L*-lJA/MSO-l MISSIONS:

a. Fourteen missions were flown using the APW-l1A/MSQ-1
system for determining bomb release points. A total of 13 bombs were
dropped. The MSQ-1 station was located only 13 statute miles from the
range. On all missions another MR station located elsewhere on the
Eglin Reservation had to be used to safety monitor releases to prevent
release should gross errors be involved; this requirement was necessary
because of the proximity of the bombing range to other installations.
(C)

b. On one of these sorties the pilot was equipped with the
T-1 Partial Pressure Suit for protection at extreme altitude. The
fittings for this suit are not standard equipment in the B-57B. so it
was necessary to fabricate the necessary fittings locally. A descrip-
tion of the necessary modification is given in Paragraph 9. Appendix
H. (U)

6. LOW LEW&L ATTACK MISSIONS- ITH CONVM0TIONAL WEAPONS: A total
of 29 sorties were flown in which bullets, bombs, or rockets were de-
livered. A part of the missions were flown in the daytime in order to
permit observation of the systems involved, and the remainder were
flown at night with or without flares. A brief description of the
techniques employed is as follows: (U)

a* GuUnnry: The machine guns were fired on 24 sorties. The
first five sorties were for the purpose of determining a workable pattern,
and the rest of the sorties were flown with the pattern and technique
established, This included a rectangular pattern flown at an altitude
of 3000 feet above the ground. Power was set at approximately 84% RPM,
establishing an airspeed of 220-240 knots indicated, with speed brakes
in. Brakes were extended as the turn into the attack was made. and the
angle of dive was measured at 13-15 degrees. By the time firing range
was attained, the airspeed had built to the 300-knot harmonization speed.
Recovery was made by retracting the dive brakes and zooming back to
pattern altitude. This pattern was believed to be typical of the some-
what conservative attack generally required in night attack operations.
(U)

b. RocketrX MA-1 Century Rocket Launchers were used on three
sorties and the MA-3 Century Lrunchers were fired on 12 sorties. Most
of this firing was done in the automatic position. In general, the
pattern employed consisted of a dive of approximately 30 degrees from a
base leg of 4000 to 5000 feet above the ground. Entry speed varied from
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220 to 250 knots, and dive brakes were extended in the final turn.
Power was carried at 82-84% RPM. Airspeed would build up to 320-350
knots at the time firing range was attained. The same recovery as for
the gunnery passes was employed; however, If repeated rocket passes
were to be made it was necessary to add power to zoom to pattern alti-
tude while maintaining more than 200 knots airspeed. (U)

c. Fixed Anale Bombing: Seven sorties were flown to inves-
tigate a fixed angle bombing capability, using the Mk 8 Mod 8 Sight or
the Mk 20 Mod 5 as an aiming device. Settings were derivrd at by
computing angles of attack for the desired release airspeed and then
using the bombing tables for determining the path of the bomb from the
altitude of release at the given airspeed. Release airspeeds of 350
knots and 375 knots and release altitudes of 2000 feet above the ground
were flown for this series of tests. Three of the missions were run
at night against a simulated convoy that was lighted with flare pots to
simulate dimmed-out head lights. The technique employed was to make a
level approach from as far out (two to four miles) as the target could
be seen. Airspeed and altitude control were exercised to the highest
degree possible, and a bomb was toggled off as the pipper passed through
the target. (U)

d. Strike Camera PhotoaraDhv of Fixed Angle Bombipna Attacks:
In an effort to secure some strike information, a locally manufactured
camera pod was mounted on the wing of the aircraft during three of the
fixed angle bombing sorties. The pod consisted of a camiera, an inter-
valometer, and a 6-cartridge ejector for M112 photoflash cartridges.
The system was activated by the bomb release button simultaneously
with bomb release. The intervalometer was set to eject a cartridge
and explode it just after bomb impact, Simultaneously, the intervalom-
eter activated the camera to photograph the entire target scene. (Refer
to Appendix H for a detailed description of the pod as employed on this
test.) (U)

e. Dve..igain: Five dive bombing sorties were flown with
single releases of 500-lb GP bombs. A rectangular pattern was flown
on repeated passes. Entry Into the dive was made at 12.000 feet. Air-
speed at entry was 190-210 knots, power was set at idle, and the dive
brakes were extended as the turn onto the target was made. Dive angles
were measured at from 25 to 40 degrees. Tracking was accomplished
with the Uk 8 Mod 8 or Uk 20 Mod 5 sight set as for gunnery, but the
lower edge of the 100-til ring on the reticle was used as the pipper
to allow for trail. Release was made at between 7000 and 4000 feet,
depending upon the time required for lining up on the target. Airspeed
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attained at release varied from 375 to 400 knots, depending upon the
angle and time before recovery was made. Recovery consisted of
retracting the dive brakes, making a 2 to 2.5 "G" pull-up in a climbing
left turn. Full power was added as the nose came through level on the
way up. (U)

7, VULN4ERABILITY:

a. Determination. of Skin Trackina Characteristics: Two
sorties were flown to determine the skin tracking characteristics of
the B-E7B against OCI Radar (FPS-3) similar to equipment possessed and
operated by potential enemy forces. The aircraft was flown at 45,000
feet through a random pattern that brought it through minimum and
maximum radar ranges at various bearings from the GCI station, The
FPS-3 Radar was used for skin tracking and a concurrent track was made
by CPS-6 Radar, employing the APX-6 in the aircraft for positive identi-
fication. Blip/scan data and track logs were kept for the entire flight.
(S)

b. Determination of Evasive Tactics Auainst High Altitude
A. $l: Four sorties were flown to determine the degree of passive
defense available to the B-57B through its maneuverability when attacked
by interceptor aircraft at high altitude. F-l00 aircraft, singly and in
pairs, made repeated attacks against the B-57B, Initial intercept was
accomplished with the aid of GCI control, but attacks were made visually.
The majority of the runs required the bomber to furnish a straight and
level target at .78 Mach, However, on several occasions, the mission
was varied to permit the bomber to take evasive action, This consisted
of a maximum rate turn until the fighter attack had been obviously
thwarted. Turns were initiated, in some cases, at the will of the B-57B
pilot; other breaks were not begun until the F-100 called that he was
moving into firing range, Gun camera film from the fighter aircraft
and objective critiques after each mission furnished the evaluation.
CS)

8, PARACHUTE FLARE MISSIONS WiTH TIE AFR 2A DWN.R: Three
sortie5 were flown early in the test with the A/i/M-26L Parachute Flare,
presently the sole parachute flare in the USAF inventory. Results were
so unsatisfactory that the balance of the flare work accomplished during
the test was done with the externally-mounted Aero 2A Flare Dispenser,
designed and built by the U.S. Navy for a sonobuoy dispenser, It carries
18 Ilk 5 flares of approximately 750,000 candlepower with a burning time
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of three minutes. This flare/dispenser combination was flown on seven
sorties* Attacks with guns and rockets were made by the light provided.
The technique employed was to have the aircraft fly over the target at
flare release altitude (3500 feet) and release a string of from two to
four flares slightly up wind of the target., The aircraft would then
immnediately break Into a descending turn and set up an attack pattern
on the target, firing rockets or guns as desired. (U)

9, aERHMISOS Six sorties were flown to investigate search
capabilities of the weapons system, with and without artificial Illumin-
ation. Of the three sorties flown without illumination, one was flown
under a full moon, and the other two were with the moon Invisible.
Searches were conducted in the local area for known targets on local
ranges and for airfields (unlighted.) on the Eglin Reservation, An
attempt was made to locate and identify such targets as aircraft, tanks,
vehicles, buildings, road nets, and railroads. On the three missions
in which the AN/N.-26Al Parachute Flares were used for illumination the
flares were released over a range known to have several targets of ;ý
military nature. Flares were released at airspeeds of from 160 to 300
knots, one, two, and three at a time to burst at about 2700 feet. The
aircraft would then remain at the release altitude of approximately 4000
feet for the first minute of illumination, then descend below the flare
in order to evaluate the search capabilities above and below the flare.
(U

10. E UIL ~MISIZ: Sorties were flown at each of five selected
configurations typical of the various combat configurations at which the
B-57B can operate. These configurations are as follows:

a. LASMiig Altitude Attack: This mission makes the
approach flight from base to target at minimum altitude, delivers a
special weapon with the LABS technique, runs out at maximum speed, then
climbs to 45,000 feet for the return leg, depending on altitude and
maneuverability to evade interception. The bomb load carried for this
sortie was 1500 pounds. Full internal and external fuel was used, and
the wings were clean (without pylons). (S)

b. LMB Long Ibnae Mission: This sort of mission would be used
against targets at sufficient range to require near-optimum fuel con-
sumption. The flight plan would Involve climbing out to 40,000 feet,
cruising to the target area, descending to minimum altitude and making
a maximum speed run-in and run-out, climb back to 45,000, and return to
the base. The same bomb and fuel loads were used for this mission as were
used on the minimum altitude attack. (S)
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c. Level Bombing with APW-llA/ISO-l and S-4 Shoran (40.000-
Foot Release): This mission represents the level bombing mission
at 40,000 feet, employing either the APW-I1A/USQ-I System or the S-4
Shoran Bombing System for aiming. A 2500-pound bomb load was carried
and released in train, simulating attack with conventional bombs
in train or a special weapon. Full fuel loading was used. (U)

d. Level Bombing with APN-IlA/MSQ-1 and S-4 Shoran (45000-
Foot Release): This mission was configured identically to the
preceding mission. It differs only in that the bomb release is made
at 45,000 feet instead of 40,000 feet. This mission would apply to the
situation where interception was expected, and to reduce the probability
of successful interception. (S)

e. Low Level Attack with Parachute Flares: This mission
represents the typical night intruder sortie dispatched to loiter in a
potential target area for targets of opportunity. The ordnance load
includes 2400 rounds of .50 caliber ammunition and a maximum load of
conventional bombs internally, and an Aero 2A Flare Dispenser, seventeen
Mark V Parachute Flares, six MA-3 Century Rocket Launchers, and forty-
two 2.75" FFA Rockets mounted on tha wings. (U)

11. ORDNANCE LOADING: Repeated loadings were accomplished on the
various ordnance combinations in order to arrive at Limes required for
each Loading operation. In the case of conventional stores, this timing
included time to load the door with various stores, time to change the
bomb door configuration, time to remount the loaded door, and time to
load and check out the various external stores. For the special weapons
door, practice loading was accomplished in the manner .ecommended by the
contractor and in the manner devised by APGC armament personnele and the
relative merits of each were compared. (U)
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TEST RESULTS

1, MILIARIZAMIO TRATIG:

a. ga -ral As a result of experience gained in the
familiarization phase of this test, all assigned pilots were of the
opinion that the B-57B is extremely simple to operates and that it
has many.desirable performance and handling charactcristics for
accomplishing the night intruder mission. The performance, visibil-
ity. flight instruments, and cockpit lighting in particular are
superior to other aircraft utilized in this role in the past. In
general, the handling and performance characteristics of the aircraft
are satisfactory for all phases of the night intruder mission under
normal conditions of flight. (U)

b. Handlin: Handling of the B-57F ,i:der normal conditions
of flight is straightforward and conventiona: ,n all respects. How-
ever, three points of interest in respect to handling require con-
siderable attention in this aircraft. They are as follows: (U)

(1) Fuel Manaaement: Proper fuel management in this
aircraft is of-paramount importance because of the
exceptionally fast rate at which the center of
gravity and lateral trim can be changed by use of
fuel. Since only one tank (No. 2 fuselage) has
such critical control of the center of gravity,
this tank was turned on at start of engines and left
on until a maximum of 2000 pounds of fuel remained
before any other tank was selected. This permits
a prompt determination of its proper feeding before
an unfavorable center of gravity is attained, and
provides a steady movement of the center of gravity
to a more favorable position. The other undesirable
condition, lateral out-of-trim, results when a wing
tank or wing tip tank on either side fails to feed
when both sides are turncd on. Safe landing with
one wing tank full and the other empty can be made,
but a high landing speed must be used to retain
aileron control to touchdown; retention of lateral
control at low speeds with one tip tank full and
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the other empty Is doubtful* and landing probably
should not be attempted at any speed; tip tanks
should be jettisoned prior to landing. In view of
the above,, It is extremely Important that the pilot
determine any malfunctions in fuel feeding beiore
the out-of-trim condition becomes advanced, (LU)

(2) SInale &Mille Ogriraion: Pilots on the OST gave
considerable attention to operation of the aircraft
on single engine in high-drag and high-power con-
figurations, This investigation included many
simulated engine failures and at least three actual
single engine landings resulting from precautionary
shut-downs, All pilots were of the opinion that
the single engine handling and performance charac-
teristics should be stressed in training because of
the sharp deterioration of control at low speeds
with high power settings. Control effectiveness
decreases and control forces increase sharply with
asymmnetric power, and at a rate that can result in
complete loss of control if power is not reduced and
airspeed increased. Climbing flight can be sustained
as low as 140 knots with use of Djjj~ power at
light weight in a clean configuration. At low air-
speeds power sufficient for flight but within the
aircraft control range is difficult to maintain and
even impossible in some ranges of weight and con-
figuration; therefore, all pilots arrived at a figure
of 150-155 knots as "safe single engine speed." (U)

(3) Contol Forces: All pilots coammented on the high
control forces experienced at high indicated air-
speeds* The rudder control appears to be the least
affected. The aileron and elevator forces at air-
speeds above 350 knots are high enough to reduce
maneuverability considerably; this is particularly
noticeable in low level attack maneuvers requiring
even two to three "G" maneuvering for repeated
passes. These control forces become extremely
fatiguing for the pilot when sustained for even a
few minutes. In the case of the "one maneuver"
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effort, as in the LABS delivery, forces are not
considered excessive even at maximum speed (434
knots). A pilot can impose the current "G" limit
in pull-up from 425-430 knots without use of trim.
(5)

c. Takeoff Measurementz All measurements are corrected to
the NAGA Standard for temperature, pressure, wind direction, and wind
velocity.

TAKEOFF MEASULREMES

TAKEOFF TYPE GROUND 8-26 GROUND ROLL
CONFIGURAT ION GROSS WT RUNWAY RUN AT SAME % OF MAX

•'(PomgNQQ GROSS WE.IGHT

CLEAN, FULL INTERNAL
AND EXIrRNAL FUEL.
(85% of max gross wt. Hard
One measurement.) 45,572 Surface 2800 Ft 2850 Ft

CLEAN, FULL INTNAL
AND EXFERNAL FUEL WITH
T-63 PRACTICE UNIT.
(91% of max gross wt.

Mean of two measure- Hard
ments.) 48,663 Surface 3177 Ft 3500 Ft (ApprQx)

SAME CONFIGURATION AS
LISTED ABOVE (mean of Pierced
three). 48,663 Steel 3209 Ft Over 3500 Ft

FOUR M11-6 FIRE BOMBS
AND FOUR CENTURY ROCKEI
LAUNCHERS EXTERNALLY.
BOMB LOAD AND FULL FUEL
INTERNALLY. (97% of
max gross wt. One Hard
measurement.) 52,087 Surface 4100 Ft Over 4600 Ft
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In general, pilots did not comply with the takeoff speeds recomnended
in the Pilotts Handbook. This Technical Order recommends 110 to 120
knots indicated airspeed for takeoff, depending on the gross weight.
Pilots on this test were of the opinion that these speeds are un-
realistically low awd would cause an exaggerated nose high attitude
and increased ground run. It is believeid that from 5 to 15 knots
should be added to these recomnended t•akeoff figures. (S)

d, Landina Measurement: Only two landings were measured.
These were measured on the pierced steel. runway at extremely heavy
landing weights, simulating the emergency condition in which the
ordnance load would be jettisoned immediately after takeoff with the
aircraft returniag for an immediate landing without time to consume
much fuel. In order to avoid excessively hard touchdown, the aircraft
was flown onto the runway at higher than normal airspeed, maintaining
a rate of sink of less than 300 feet per minute. Maximum use of
profile drag was made after touchdown by holding the nose off until
75 knots indicated was reached, Moderate braking action was then
employed to a complete stop. Measurements are presented below:

LANDDING TYPE TOUCHDOWN LANDING ROLLWEIGHT ARM SPEED (CASj DISTANCE

41,913 Lb PSP 125 Knots 4767 Feet
42,513 Lb PSP 136 Knots 4149 Feet

ee Altimeter Posi•ton &ror: Significant altimeter position
errors were shown in the position error runs. These vary from a minus
500 feet at 434 knots to a minus 30 feet at 200 knots (indicated air-
speed at sea level). This information is not available in the current
Pilot's Handbook C.0. 1B-57B-l) but is of primary importance for any
aircraft to be used in night operations. (Since only one aircraft was
run through the entire position error calibration course, no attempt
is made to offer results as accurate for all B-57B's; however, spot
checks of other assigned test vehicles at many of the same speeds
indicate that the results cited are accurate within a few feet in
either direction.)
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2, 60S "STAND-BY"1 IMISONSI:

a, It was determined that the LABS maneuver is well within
the capability of the aircraft while carrying a special weapon.
Heavier loads may be carried on training sorties without noticeable
difference to the pilot. The maneuver may be performed readily from
level flight at 400 to 425 knots indicated, with 96% to 100% power.
(Current acceleration limitation on the aircraft with wing tip
tanks installed is 3.4 "G"; all LABS sorties were flown with tips on
but empty.) Stick forces are high, but well within limits of the
pilot, even without use of trim. Manual use of trim is not recommended
because of the extremely rapid rate at which it takes effect at this
speed range. As pilots became more proficient in this technique, it
was found that less altitude was gained and high airspeeds were
sustained throughout the maneuver. Holding 3.4 "G" in the pull-up,
about 5000 feet altitude Is gained and rollout can be made in level
or slightly nose low attitude at 200 to 275 knots indicated airspeed,
dependent upon the gross weight. Rollout may be made satisfactorily
with rudder and aileron together or with aileron alone. The open
door, loaded with any of the stores tossed, did not have any appre-
ciable effect upon the handling or performance of the aircraft. It
is recommended that the door be opened prior to commencement of the
maneuver, so that both hands may remain on the wheel to control the
acceleration smoothly. All stores carried and released separated
cleanly frey- the aircraft. (On practice sorties, five 500-lb GP
bombs were cai'ried on the door and released one at a time on succes-
sive ru., (S)

'.o Composite scores of the releases made with this technique
are pres,-,ted below. Figure 2 is a reproduction of the track of
aircraft and bomb plotted from phototheodolite data made during release
of a T-63 Practice Unit. In studying impact data, it will be observed
that bombs fell generally to the left of the target. The reason for
this could not be determined from available data. However, it is
suspected that either precession is occurring in the Attitude Instru-
ment with application of "G" forces, causing the pilot to correct to
the left unnecessarily, or *.he "G" forces applied in the pull-up react
on the rotatine a.n, _-j ppt and cause a gyroscopic effect, resulting
in a yaw to the •i'ft tho. is not detected as such by the pilot.
(Refer to Figure 2. Page 47,) (S)
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LABS MANEUVER, B-57B
ACTUAL PLOT OF AIRCRAFT AND BOMB PATHS

AS TRACKED BY PAOTOTHEOuITE
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B-576 SECRET
D MOS PATHS

AIRCRAFT TYPE AND HNgMER: 11-B711 UI-11110 DATE% 3 Feb 1955
CONFIOURATION: ______ .. ~Clean Ply&e Tip Task* (Empty)

WEIGHT: 1U."s PoUaCs
ENTRY V!OCIT't: 11__________ 39 Koots MOli foe)

I ENTRY ALTITUDE: 9`10 Feet
HORIZONTAL DISTANCE FROM
PULL-UP TO RELEASE: 631110_____ fU Feet

------ ALTITUDE GAINED IN THE PULL-UP:...... 1130 Feet
TIME FROM PULL-UP 10 RELEASE:. -... 12.3 Secoeds

CAME AS STARTED PLOTT
1
7KG RELEASE ANGLE: - 96 Degree&

RELEASE VELOCITY: 3________ 0_ O Koots (~OW fps)
RELEASE ALTITUDE: __________5100 Feet
IMPACT POINT-. 813 Short'. IINI0 Right (feet)
CIRCULAR EAR.OR gal_________ GIfeot
ACCELERATION: III-I7 second$ 3.011 Was

4 A IT-1 Secomds 2.90 466

-10 10S-21 Second$ 2.00 "' 7
21-23 Second* 1.86 la'

23ý-26 Seconds 3.7A '66

CA&R I0 PLOTTý0

* 4 0/_I*o V6 4 s i A/C AT

Figure 2 (S)
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c, Two "dry run" sorties and one "wet run" mission with
five releases were made at night. Pilots found that the LABS de-
livery maneuver can be accomplished more smoothly at night when the
air is less turbulent. The large Attitude Indicator and the excel-
lently lighted instrument panel greatly assist in the accomplishment
of the maneuver, It must be noted, however, that the requirement for
picking up a target some two to four miles (mnhimum) out for a LABS
run-in greatly limits the range of targets applicable to this type
of attack at night. Further, since it is fully as hard to locate an
IP as It is & target, it follows that the most practical type of
LABS delivery at night ir the "over-the-shoulder" release which
requires no IP. This will permit sighting of the target at the last
possible moment, which is generally the case at night, while still
retaining the capability to deliver the weapon. (5)

do There is no accurate mearts of determining any given
angle for a low angle release, employing equipment in the present
B-57B cockpit configuration,. (5)

3, MiSSIONS WITH THE MA-2 LABS:

a, The VA-2 LABS as installed in the B-57B for this test
increases the overall effectiveness of the LABS attack by providing
a more sensitive flight instrument and by providing automatic release
at the preselected release angle, (W)

b, Use of the Automati.c Trim Control Device in conjunction
with the MA-2 LABS greatly simplified the entire man~euver and offered
a consistent rate of pull-up for all pilots, a notable deficiency
existent in the "stand-by" LABS technique as accomplished on this
test. However, use of the automatic trim is also applicable to this
latter technique, (Refer to Paragraph 3, Appendix H, for a detailed
descziption of this device,) (5)

c. The importance of effective lighting on the LABS in-
struments and switches cannot be overemphasized. The installation
as mounted in the B-57B for this test was unsatisfactory. The LABS
Indicator did not have individual lighting, the "Pickle" light could
not be dimmed and blinded the pilot during the approach, the control
panel (switches) was not lighted, and the bomb release light also
was of the no-dim type and further reduced the pilet's night vision.
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d. Of the nine missions run with the NA-2 LABS, only one
was run at night. It was necessary to light the target in order that
it might be seen from as far as two miles out on the approach. (This
was accomplished by putting four flare pots atop the target pyramid.)
Further, since the finding of an unlighted IP was just as difficult
as finding an unlighted target, it was found that the over-the-shoulder
attack is the most practicable technique for night LABS. At the same
time, wten a target was known to be particularly hard to locate, an IP
was essential, even for the over-the-shoulder attack. However, this
IP was used only as a departure point and not for timing purposes.
(5)

e. The scores listed on Pages 51 and 52 were obtained by using
computed release angles that had not been flight checkei for accuracy, and
include all scores for the three pilots concerned. Consequently, no run-
clusion is offered as to the accuracies ultimately obtainable. (S)
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4. S-4 §HORAN RESULTS:

a, Disicussion of Mission Procedures:

(1) A detailed SOP for operating the S-4 Shoran system
was presented in the Interim Report on the Opera-
tional Suitability Test of the B-57B, Project No,
APG/TAS/119A. This procedure was prepared with the
assistance of the S-4 Shoran OST Project Team and
was utilized on all Shoran missions during this
test, (U)

(2) Initial efforts with the PDI Instrument showed
that it requires considerable practice to use
successfully for remaining on the arc, and that
it cannot be used without some voice assistance
from the operator when very small corrections
are required. As a result of these findings
and the limited amount of time available for
training with the Shoran system, all bombing
runs were made with the operator talking the
pilot onto the arc. (U)

(3) In order to obtain as much data as possible
from each sortie, individual releases were
made of the five bombs on consecutive runs.
This resulted in considerably more set opera-
tion on any given sortie than would be normally
expected on a combat mission in which only
one run with a train release would be required.
(U)

(4) Only one S-4 Shoran set with the capability
for bombing at 40,000 feet was available in the
four assigned test vehicles. (S)

b. _Mission Summary: A composite record of all sorties
flown with the S-4 Shoran system is presented on the following page.
(S)
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MUM" -K-------

NUlI3ER TIi4 RELEASED ALTITUDE SUCCIES REN1A1IKS*

1 1:05 6,000 0 Equipment check.
2 1:55 6,000 100 Equipment check,
3 2:15 6,000 100 EquIjment check.
4 1:35 1 6,000 20 Poor crew coordination.
5 2:05 5 6,000 100 One bomb not scored.
6 1:10 0 10,000 0 Crew coordination and set

malfunction.
7 1:50 0 10,000 0 Set and ground station

malfanct ion,
8 2:15 0 20,000 0 Transmitter failure,
9 2:10 5 6,000 100 Two bombs not scored.

10 1:30 3 10,000 60 Indicator failure.
11 2:30 0 40,000 0 Transmitter failure.
12 2:20 0 40,000 0 Crew coordination.

Station failure.
13 2:35 3 40,000 60 K-4 Comaputer failure.

Only one bomb scored.
14 3:00 0 40,000 0 Transmitter failure.
15 3:10 5 40,000 100
16 3:20 0 40,000 0 Station, transmitter,

indicator failure ex-
perienced during mission.

17 3:40 1 40,000 100 Receiver and transaitter
failure. Bomb not scored.

18 -3:15 4 40,000 100 Only four bombs loaded.

TOTAL FLYING TIME: 41:40

TOTAL BOMIS RELEASED: 27

TOTAL BOMBS SCORED: 21

(* Malfunctions noted are tentative in nature; positive conclusions
were not possible in all cases.)
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c. Scores: The scores below include all bombs scored.
Several bombs could iot be scored due to failure of the spottinng
charges or othier reasons& (S)

S-4 SH.ORMNSSE OBIGSOE

sofa TW RELEASE ERROR C IRCIULAR
NUBR TAS ALTITlUDE RANGE DEF ERO

450 6,000 -655 - 285 714
5 425 20,000 -350 +1585 1685

425 20,000 .175 &1485 1460
427 19,960 -570 - 460 730
427 19,960 -360 - 425 550

9 375 6,000 -325 * 190 375
375 6,040 *205 - 210 294
375 6,000 -445 - 160 473

10 374 10,050 -375 - 505 629
375 9,980 -515 - 315 604
373 9,960 -300 - 310 432

13 425 40,000 .180 * 225 289
15 (Train
Release) 425 40,000 *120 4 690 700

425 40,000 *250 * 650 N/A
425 40,000 .330 * 575 N/A
425 40,000 .555 * 727 N/A
425 40,000 .815 * 650 N/A

18 425 40,000 *1800* + 240* 1820
425 40,000 -1620" *3060* 3450
425 40,000 -1860" 180* 1870
425 40,000 -1800* -0* 1800

*These four impacts are radar scored with an accuracy of L600 feet.

d. Summary of Results:

(1) Malfunctions:

(a) Malfunctioning of some element of the Shoran
system (airborne or ground support) prevented
bombs from being released on seven of the
fifteen sorties on which they were carried.
This is a reliability rate of 53.3%. (S)
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(b) Only two sorties could be completed as planned
(single releases of the bomb load on consecu-
tive runs) before some malfunction occurred.
(S)

(c) Some delays were encountered through mal-

functioning of safety monitoring equipment
(independent of the Shoran system), but no
missions failed directly as a result of these
malfunctions. (U)

(2) The limited number of bombs that were released u.::d
scored denied valid information on the capabilities
of the S-4 Shoran bombing system. (U)

(3) The S-4 Shoran bombing mission requires a very great

degree of crew coordination. (W)

5. AP- IIA/MIM MISS[IOS:

a, General: The APW-IlA/MSQ type bombing missions flown
encountered a minimum of difficulty with the basic components of the
system, and this sort of bombing appears to offer some promise within
its line-of-sight range. Of the 14 sorties flown, releases were made
on only six. All drops were made on a target only thirteen statute
miles from the ground station. These failures occurred mainly as a
result of problems involved with safety monitoring drops from ex-
treme altitude. On!y two malfunctions were experienced with the
basic system normally employed in combat. 'here are two outstanding
defects in the system as employed during this test. First, the MSQ
equipment utilized on this test is not equipped to furnish the ten-
second countdown prior to bomb release; this results in a slight delay
at bomb release due to the pilot's reaction time. Secondly, the only
capability in the present ground equipment for releasing a T-63
Practice Unit or comparable special weapon consists of a manual release
by the pilot, similar to the technique employed in Korea; ballistic
bomb boxes for the ground equipment are not yet available. (S)

b. §roIu: The scores recorded on AP-lLA/MSQ bomb releases
are presented on Page 57. (All releases were made at 420 knots TAS.)
(5)
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RELASERAGE DEFLEETION CIRCULARALZrTuDE ERROR EAMoR - Me

40,000 Ft 190 SHORTI 625 LEFI 650 FEEl

40,000 Ft 270 SHtORT 300 RIGHT 480 FEET

40,000 Ft 1035 OVER 125 LEFT 1050 FEET

40,000 Ft 23 OVER 56 LEFT 61 FEET

40,OOO Ft T1 OVER 14 LEFT 134 FEET

CIRCULAR ERROR AVERAGE FOR 40,000: 435 FEET

4.,000 Ft 630 OVER 650 LEFT 905 FEET

45,000 Ft 370 SHORT 550 LEFT 655 FEET

45,000 Ft 70 OVER 275 RIGHt 300 FEET

45,000 Ft 555 SHORT 872 LEFT 1037 FEET

45,000 Ft 349 SHORT 220 RIGHT 410 FEET

45,OO0 Ft 192 OVER 635 LEFT 665FM

45,000 Ft R32 SHORT 189 LEFT 850FM

45,000 Ft 242 OVER 1742 LEFT 1765 FEEM

CIRCULAR ERROR AVERAGE FOR 45,000: 824 FEEt

c, AntennaTest Ratterns: Test patterns from the APW-L1A
Antenna at 45,000 feet are shown in Figure 3. (Patterns made at lower
altitudes may be seen In the Final Report on Project No. APG/TAS/122A,
"0F of the RB-57A Aircraft.") (S)
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d. T-1 Partial Pressure Suit: The one sortie flown with
this suit was sufficient to show its severe limitation3 on the opera-
tion of the aircraft by the pilot. The suit is excessively restric-
tive and uncomfortable, and the locally manufactured arrangement for
adapting the suit to the B-57B was so cumbersome that it would have
made ejection from the aircraft somewhat doubtful. In general, the
pilot was able to accom•dlish all basic control movements (throttles,
dive brakes, and flight controls) with relative ease; however, his
vision was restricted severely and he could not actuate the armament
control switches in Dreparation for a bombfibL run- As a result of
these glaring defects and the lack of a standard installation in the
B-57B, no further testing of this equipment was done during the OSt.
Further, this limitation prohibited a complete investigation of the
capabilities of the B-57B at maximum operating altitudes. (S)

60 LOW M!EL ATTACK MSSIONS WITH CONVENTIONAL WEAPg S:

as Gunnge: The B-57B makes a satisfactory ground gunnery
platform and its guns make a very effective pattern. The aircraft is
extremely sensitive to rudder in passes, but will track the target
satisfactorily. Firing of the guns causes so much reticle vibration
that the sight becomes useless until firing ceases. Further, the
sight is very poor for night work in that it reduces visibility for-
ward (apparently from a slight tint in the reflector glass), 't cannot
be adjusted without use of an outside ligtt source, and the reticle
cannot be reducod in brilliance to a sufficient degree for best night
visibility. Recorded scores ranged from 13.8 percent to 24.6 percent
against 12-foot by 12-foot panel targets; many targets were burned
and knocked dowi, and most sorties were not meant to be scored. Control
of the aircraft in the gunnery pattern is very easy with the exception
of dive brake operation. The location of the dive brake switch makes
its employment extremely awkward, especially in the extension operation,
which requires that the switch be held open for about four seconds.
Firing of the guns does not have any detrimental effect on the control
of the aircraft normally; however, unbalanced firing will cause
noticeable yaw. When this unbalanced condition is at its worst, i.e.,
all guns out on one wing and all guns firing on the other wing, the
yaw is sufficient to destroy accuracy completely on short bursts. (U)

b. Rocketry All rocketry was accomplished with either
MA-1 or MA-3 Century Launchers firing seven 2.75-inch FFA Rockets each,
Some modification is required to adapt the system to these launchers,
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since the rocket circuitry in the B-57B was intended primarily for
the obsolescent 5-inch HVAR type rockets. (Refer to Paragraph 5,
Appendix H, for a description of these modifications.) Once these
modifications were accomplished, all missions were fired with 100%
fire-out rates. The rockets appear to be much more accurate than the
old 5-inch rockets and are not greatly dispersed on impact if dive
angles of 30 to 40 degrees are used. Flatter dive angles will cause
the rockets to disperse excessively. Again, in rocketry just as in
the gunnery attack, the rudder is very sensitive and hasty corrections
are not easily made. (C)

c. Fi oAming: This type of attack can be accom-
plished in the B-57B. but there are many overly critical factors that
severely limit its applicability to the night Intruder mission. Al-
titude and airspeed control are of primary importance and must be
held within extremely small tolerances to assure desirable accuracies.
The limit to the angle of depression of the Mk 8 Mod 8 Sight, caused
by the reflector striking the windshield, precludes aiming with this
sight at airspeeds lower than 360 knots or altitudes above 2000 feet;
the sight cannot be depressed enough to bear on the target at the
required release point. Safe release altitudes of the stores intended
for this technique (500-pound GP bombs or 260-pound fragmentation
bombs) is 1500 feet. Consequently, the range of applicability for
this attack lies between 1500 and 2000 feet above the ground only.
Further, it is necessary that the target elevation be known. Air-
speed can be controlled satisfactorily, provided a long enough run-in
is made. However, many night targets are not visible at such a range
as to permit a well-stabilized approach. In addition, light to moderate
turbulence causes fluctuations of plus or minus 10 knots and 100 feet
in the airspeed indicator and the altimeter, respectively. Scores ob-
tained on the 18 bombs scored are presented below: (C)

EM~ ANQE BMBING Z=OR

RELEASE RANGE DEFLECT ION CIRCULARNUMBER EEROR -R-OR ERROR
±-~W . ,. --

1 190 OVER 185 RIGHT 265 FEET
2 90 OVER 30 T 100 FFM
3 585 OVER 30 RIGHI 590 FE
4 90 OVER 220 RIGHI 240 FEET
5 660 OVER 60 RIGHi 665 FEET
6 140 OVER 20 LEFT 145F W
7 40 OVER 90 RIGQt 100 FEET

Appendix B. Page 21 ContId,

60

SECRET



SECRET

FM'M4 -SOM •GSQ, Cont'd.

RELEASE RANGE DEFLECTION CIRCULAR
NunnE A"R9 -. Ln -OR

8 206 SHORT 16S RIGHT 265 FEET
9 S OVER 10 RIG 12FEET

10 300 OVER 140 RIGHT 320 FEE11 70 SHORT 160 RIGHT 140FEET
12 180 SHORT 60 RIGIHF 240 FEET
13 170 SHORT 90 RIGHI 180 FEET
14 370 OVER 55 LEi 380FEET
15 935 SHORT 260 LEFT 940 FEET

(NIGHT)16 385 SHORT 222 LEFT 270 FEET
(NIGHT)17 450 SHORT 222 LEFT 550 FEET
(NIGHT)18 315 SHORT 58 RIGHT 185 FEET
(NIGHT)

CIRCULAR ERROR AVERAGE, 18 RELEASES: 322 FEET

CEA, 14 DAY RELEASES: 260 FEET

CEA, 4 NIGHT RELEASES: 536 FEET

e. Di e.oVmbin.M: Dive bombing scores were not Impressive.
It was found that the aircraft handled well In all phases oi themaneuver with the exception of the target tracking. Considerable
difficulty was experienced in tracking in almost all wet and dry runs.The aircraft trimmed accurately in the dive, and the bombs seemed tofall where the sight indicated they would. However, lateral correc-
tions with rudder and aileron seemed ineffective. Of the nine bombs
scored, only one satisfactory sight picture was obtained; on thisparticular run the aircraft was rolled out onto the target, and no
correction was necessary. Due to the limited scores available. it
is considered that these results are not conclusive& Scores are
presented on Page 62. (C)
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DIV§ BOMBNGCOE

RELEASE RANGE DE'FLELT ION CIRCULARNUMBER _E ERROR, , . ERROR

1 20 OVER 80 RIGII 85 FEET
2 150 OVER 220 LEFT 270 FEEt
3 30 OVER 240 LEFT 245 FEET
4 0 OVER 2O LEFT 20 FEET
5 169 SHORT 246 LEFT 298 FEET
6 89 OVER 120 LEFT 149 FEET
7 296 SHORT 277 LEFT 405 FE,.
8 156 SHORT 224 LEFT 272 FFE
9 393 SHORT 424 LEFT 577 FEEI

CIRCULAk ERROR AVERAGE, DIVE BOMBING: 258 FF

The Aural Altimeter Signal, described in Paragraph 8, Appendix H#
was used on some dive bombing passes to signal release altitude.
The set was selected to 5000 feet, and when the aircraft passed
through this altitude, the aural signal sounded its tone. This
permitted the pilot to concentrate on lining up visually, since the
aural signal indicated when the release altitude had been attained.
On all passes the Aural Signal came on within 100 feet of the selected
altitude. This type of signal can be of definite assistance in dive
bombing. XC)

f. Uk 20 Mod 5 Gun Sight Installation. Severe limitations
of the Nk 8 Mod 8 Sight, as installed in the B-57B. prompted an early
search for a more versatile and more effective sight. A Mk 20 Mod 5
Gun Sight (much refined verjion of the Mk 8) was secured on loan from
the United States Navy and installed in one test vehicle, This sight
did not offer any increase in accuracies against any target that was
to be seen through either sight; however, the Mk 20 has several
features that permit more targets to be seen through it than can be
seen through the Mk 8. and it is easier to operate. The most obvious
Improvements include: (Ub

(1) Self-contained Night-Twilight-Day Reticles that can
be selected simply by turning a knob.

(2) Relocation of the adjuEting knob and setting index
te permit easier reading and operation.
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(3) Less bulky profileg reducing the obstruction to
foivard vision through the windshield.

(4) Full travel of the reflector glass without striking
the windshield.

The Mk 20 Mod 5 Sight retains the severe reticle vibration experienced
during gunnery with the Mk 8, and it also obscures forward vision
with its tinted glass reflector. Further, for night adjustments of
the sight settings, it is necessary to use an outside light source;
there is no self-contained light in the sight for illuminating the
index. A complete description of the Mk 20 Mod 5 and its installa-
tion in the B-578 is given In Paragraph 6, Appendix Ho The same
three reticles that are installed simultaneously in the Mk 20 Mod 5
Sight are interchangeable for use with the Mk E Mod 8 Sight also,
but only one may be Installed for any one sortie. These reticles
may be obtained through the United States Navy Bureau of Ordnance and
are listed under the following stock numbers: (C)

(1) J942-R-601-300 Reticle (aype delivered with
aircraft)

(2) J942-R-601-515 Reticle Day & Night (Twilight)
(3) J942-R-601 Reticle (Night)

7. S AM11iTY 3N RADAR-WMIEID Als-AT HIGH JW ITUE;

a, Determination of Skin Trlckina Characteristics: Skin
tracking characteristics of the B-57B are sufficient to provide al-
most continuous contact by an effective radar net of the FPS-3,
CPS-6, or equal equipment at all operational altitudes. (For a more
detailed discussion of this phase, refer to Project No. APG/TAS/122A
"OST of the 0B-57A Aircraft"O) (S)

b. Detetrmnation of Evasive Tactics Aaainst WiLh Altitude
Int erc ejt:

(1) A complete lack of defensive armament and a rela-
tively low speed limit the defensive efforts of the
B-57B to maneuvering to avoid firing passes. The
aircraft is adequately equipped to outmaneuver any
USAF fighter-interceptor at 40,000 to 45,000 feet for
a sufficient period of time to avoid a firing pass.
Turns in excess of six degrees per second (double
needle width) can be entered from cruising speed and
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sustained for 180 degrees or more with ease* These
turns may be accomplished with a full bomb load
(2500 pounds) and with more than half of a full fuel
load remaining. Such a turn is adequate to thwart
a firing pass if commenced in time. Almost all
attacks made by the F-100 resulted in stern chases
even with the bomber straight and level. In all
cases of attacks in clear skies, the bomber crew
could sight the fighter several minutes before It
could commence an attack; the contrails left by
all fighters encountered at 40,000 to 45,000 feet
were visible for as far as 80 miles (measured by GCI).
However, if the fighter were to be able to approach
the bomber from the blind spot. low and behind, there
can be no warning to the bomber crew since the B-57B
has no tail warning capability. This applies also
to the lead-collision attack or any attack if con-
trails cannot be seen to warn of the approach of the
fighter. In one series of intercepts the bomber
was flown in a deck of very thin cirrus clouds,
thin enough to be barely noticeable from the grounds
but sufficient to greatly reduce sighting ranges.
The bomber crew often could not see the fighter even
when his range was given at less than three miles,
This is qimilar to the night or all-weather intercept
and graphically points out the requirtment for a
warning system in the B-SIB. (S)

(2) Only four attacks were made by two fighters in
coordination, However, this technique did not
appear nearly so effective as it is at lower alti-
tudes because of the Inherent lack of maneuverabil-
ity of the interceptois. The extreme radius of turn
and the resulting lulls between attacks make effec-
tive coordination extremely difficult and usually
reduced the attacks to Independent passes that
could have been dealt with as such. A sustained
attack by more than two or three interceptors
against a B-57B would necessarily prevent successful
accomplis~hment of a mission. By forcing the bomber
Into continuous evasive action, the Interceptors
could prevent an accurate run-in and release of
stores from these altitudes; on the other hand,
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if the bomber persisted in straight and level flight
for a bomb run, he would become extremely vulnerable
to attack from the rear quarter by the faster inter-
cepLorso (S)

(3) Passes by the F-100 were made at Mach numbers vary-
ing from subsonic to 1.5 Mach. Frequently, the
shock wave from the interceptor was sufficient to
strike the bomber quite sharply. On one occasion
the accelerometer in the B-571 recorded plus 10 and
mAnus 5 "G" (maximum limits of instrument) from the
resulting displacement by the shock wave. Readings
of plus five and minus two were about average. This
disturbance lasts for a very short period, however,
and is believed to be of no particular significance
in its present magnitudeo Low altitude, high speed
flight in even moderate turbulence is much more
severe from the pilot*s standpoint. (S)

(4) This series of sorties re-emphasized the need for
a rear view mirror in both cockpits. Such a mirror
is desirable as a means of quick, visual communica-
tion since each crew member could see the other's
face in the mirror, This assists materially in the
conduct of all missions, but the mirror would be
of even greater importance for clearing a large part
of the "blind" spot to the rear when aerial inter-
ception is a probability, (S)

8, p•,,M E LA IMIISSIONS WITH THE AERO 2A DT-PSR: The

Aero 2A Disperser proved to be an excellent way of providing a multi-
ple flare capability at the cost of only one external station. Slight
modification to the aircraf wiring was required to accommodate the
dispenser; however, its installation and loading were very simple.
It was found that reliability was almost directly proportional to the
care used in loading and operating the dispenser; there are many ways
in which the dispenser can be caused to malfunction. The outstanding
disadvantage to the employment of this device for use on the B-57B
is its effect upon the performance of the aircraft. The dispenser
is limited, structurally, to 350 knots indicated airspeed, and its
overall drag reduces the range of the aircraft substantially, Further,
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when a dispenser is mounted on one wing only, there is insufficient
aileron trim to trim out the out-of-balance condition resulting. The
Uk 5 Parachute Flares are adequate for attae.Y against most targets,
provided they are dropped accurately, However, they are of such weak
illuminating power that a minimum of two or three must be used at one
time, and they must be dropped within a few hundred yards of the tar-
get if it is to be seen* This minimizes their effectiveness as a
searching illuminant, since too little area is illuminated, The
flares last approximately three minutes, and if the overall attack,
from release of flares to release of ordnance, is well planned and
executed, this is of sufficient duration to permit tw4 firing passes
against a target. A description of the Aero 2A Flare Dispenser in-
cluding the necessary modifications to the B-57B for mounting, and
operating the dispenser, is given in Paragraph 7, Appendix H. (U)

9. * MISSIONS:

a. Search With the ANM-26A1 Parachute Flare-s:

(1) The first sortie was completely successful in that
all flares released and functioned satisfactorily
at approximately 300 knots. The illumination pro-
vided was sufficient to permit recognition of the
tank, bunkers, buildings, and panel targets on the
range,. (S)

(2) The second sortie was unsuccessful and no flares
were released, One flare apparently broke off in
flight and another popped its chute container,
permitting the stabilizing sleeve to come out in
the slip stream. The pilot did not exceed 300
knots with the door open during this flight, CS)

(3) The third sortie was also completely unsuccessful
in that only four flares functioned, and they burst
too low to permit search, One flare was a lighted
streamer, and the other 15 were complete duds, Re-
leases were made at 260 knots to 160 knots. After
returning to the base, the aircrew discovered that
one entire parachute and stabilizing sleeve were
entangled in the bomb door fittings. Apparently
the candle and hood assembly had broken free, The
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crew was not aware that this malfunction had
occurred, and consequently not aware of the
airspeed at which the flare had been released. (S)

b. Search Without ArtIficial Illumination: The success attained
on this series of sorties varied with the amount of illumination avail-
able from natural sources. Airfields with hard surface runways could be
found with comparative ease, as could roads and railrnads where prominent
cut or fill scars existed, However, targets of opportunity that were
dark (tanks, vehicles, small buildings, and bunkers) could not be located
with acceptable ease even in the full moonlights Lighted vehicles or
buildings are readily discovered, and once such a light is seen it is
sometimes sufficient to permit location of its sources even though the
light is extinguished immediately. Visibility from the B-57B canopy
and the excellent cockpit lighting increase the effectiveness of the
aircraft's search capability over that of the B-26 to some extent. (S)

10. PROFELE .MI oNS:

a. Protle Charts: Profile charts for each of the configu-
rations flown for this phase were prepared from the data obtained and
are presented in Inclosures 1 through 5, this Appendix. The 45,000-
foot ceiling was imposed by the lack of the necessary fittings for use
of the T-1 Partial Pressure Suit in the B-57B. Performance of the
aircraft at 45,000 feet and data obtained with the RB-57A aircraft on
Project No. APG/TAS/122-A indicate that operation at altitudes well
above 45,000 feet at operational weights is possible. (S)

be Generil: Several of the defects that appeared to be
minor during short flights assumed major importance during the course
of longer radius-of-action missions. Some of these are capable of
causing a mission to fail and all are capable of reducing the effec-
tiveness of a mission. The results of these defects are discussed
below:

(1) The two crew members become unnecessarily fatigued
after more than two or three hours in the B-57B
because of the poorly designed seats. (U)

(2) The windshield frosted over completely during
maximum rate of descents from high altitudes and
required a minimum of two to four minutes of flight
at high RPM to clear. (C)
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(3) Fuel valves on one or more of the internal wing
tanks or the No, 2 Fuselage tank often stick closed
at high altitudes, requiring a descent to let them
open* U

(4) Cabin temperaitures could seldom be adjusted to suit
both the pilot and the observer simultaneously be-
cause neither seat position has any independent
control over the volume and direction of flow of
the ventilating air entering that position. (U)

(5) The frequent checks of each other's condition while
flying at altitude become burdensome on the crew
members because they have to interrupt their work
to transmit. As a result, checks are not made with
the frequency they should be over a long mission.
Installation of a "hot-muike" system and a rear view
mirror In the front cockpit would solve this prob-
lem in a desirable way. (U)

(6) The aircraft trims fairly accurately in all normal
flight conditions; however, minor displacements'
from turbulence or shifting fuel weights require a
constant attention to trimming, especially about the
lateral axis. It usually happens that one wing
tip tank will feed faster than the other, resulting
in an out-of-trim condition that cannot be trinmmed
out with aileron. The resulting requirement for the
pilot to hold in aileron against this uneven weight
is an undesirable strain on the pilot, especially
in night or in bad weather. (U)

(7) The pilot cannot accomplish note-taking or any
other work requiring accurate marking with a pencil
in flight because of the cockpit arrangement and the
restrictive shape of the seat. (U)

119 28M a IG In this portion of the report only that
data relating to the times involved for the various loads are con-
sidered. For detailed loading procedures. refer to Appendix E,
(U)
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as Loading of Special feaDons:

(1) With the contractor-recommended (handling ring)
technique, approximately two and one-half hours
are required to mount a T-63 Practice Unit on the
aircraft. This includes the check-out of the T-79
CT-145) Control Box. (S)

(2) With the F-4 Dolly technique as practiced at APGC
the T-63 Practice Unit can be loaded in less than
one hour, including the T-79 (T-145) Box check-out.
(8)

b. Turnaround Times for Intgrnal Stores:

(1) With Prgeoaded Bomb Doors: Since the bomb configu-
ratio- has nothing to do with the amount of time
requ.ied for mounting a bomb door on the B-57, empty
and loaded remounting times are the same, i.e., ten
minutes. (S)

(2) Without Preloaded Bomb Doors: If the same door has
to be turned around with the aircraft, then turn-
around times increase sharply. Approximate figures
are as follows: (S)

(a) To dismount the bomb door from the aircraft * * ,

10 - 15 minutes

(b) To load the same ordnance item the door is set
up for:

Five 500-lb GP bombs * . . 15 - 20 minutes
Nine 500-lb GP bombs . . . 20 - 25 minutes
Four 750-lb GP bombs . . . 30 - 35 minutes
Four 1000-lb bombs * . . 15 - 20 minutes
Twenty-one 260-lb
Fragmentation Bombs . . . 90 minutes

(c) To change bomb door configuration (add to
loading time).:
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From five 500-lb GP's
to 21 Frags . .* * *, * a 150 minutes

From 21 Frags to five

500-lb GP's * ,* e & e e * 150 minutes

From five to nine 500-lb GPQs 15 minutes

From nine to five 500-lb GP's 15 minutes

Other configuration changes
not involving the 21 stations
usually require from . * . * 15 - 20 minutes

(d) To remount the door on the
aircraft t . , .. a , ..a 10- 15 minutes

(e) Net turnaround times for internal stores
without a preloaded door:

1, Minimum (no configuration
change) .. .e , a * 35- 50 minutes

. Maximum (no configuration
change) . * * * . * 6 . 120 minutes

•o Minimum (configuration
change) * * .*. * e * 60- 65 minutes

4, Maximum (configuration change)
4 hrs 30 minutes

c, Xugnaround Times for External Stores: Refer to Appendix

D for detailed loading procedures. (S)

(1) Rocket pods .a. * * * oa e * 8- 12 minutes ea

(2) Bombs or M116 Firebomb Tank . . 5 - 10 minutes ea

(3) To change pylons (rocket to bomb) 20 - 25 minutes ea

(4) To add pylons (bomb or rocket * 10 - 12 minutes ea
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d. Loading Personnel: The following breakdown of armament
personnel is the desired number for best handling of the ordnance
turnaround (special or conventional): (U)

(1) Weapons Supervisor (46270) . . . . . . . . 1

(2) Weapons Mechanic (46250) . . . . . . . . . 4

(3) Munitions Specialist (46150) . . . . . . . 5

Appendix B, Page 32

71

SECt3RET



SECRET

I I

---

be~~ -a .

- --4

-- / o

I -

-i_ - .. - •

Apeni /. 0.g.3

Incls-r. () 7

S£CRE- '

/' /4



I

SECRET

- ... !•-

. .- U~

. . - :

-- .
• f

-- • .~. /
*~ a 2 -.--.. .

p._ • _. -_

R. .a * . /./ /

I: ,/_ -"

4- . . .. a.."...

/= / /-

- t- ,.

S . •

a .:ii_ -.. / a_ ..

|=,,. ..

appndi B Pag 34

Incos-eIIa )7:

/S.. -4T



SECRET

-- -

-- ai

o -- =

"d // / '-
* L.. ...

a / /
.a.//!(

/

/ -

/ -
.-- 9

a' i - .

am - --

4. -

aAppndxB-Pge3

",a 4

-SaCRET

*-* .aa o a



SECRET

* - - a.
":- " -I =''

o =R

o a- -.= "-,a

*..S -- I. --- "

Appedix U -ea.
Inlsr IV aS 75a

-a-CR/



SECRET

- ..

. . . . ..... .

"a-°-~ =, 1
• / -

Appndi"B--ag 3

Inclsur V ($ 76 .-
SE /E S



SECRET

FUNCTIONAL DEFICIENCIES

1. GENRAL:

a. There are several functional deficiencies in the B-57B
weapons system that materially limit its effectiveness as a night in-
truder and all-weather attack aircraft. In most cases these deficiencies
are limiting in daytime effectiveness also, but they becore more critical
in an aircraft that is intended primaril~y for night operational use. In
general, the deficiencies fall into four categories, as follows:

(1) Equipment that has an excessive malfunction rate. (U)

(2) Devices that are poorly located for operational
use. (U)

(3) Devices that are potentially hazardous due to
characteristics of design or construction. (U)

(4) Equipment that is unduly difficult to operate or
maintain because of design or limited accessibility. (U)

b. These deficiencies are covered in three sections. The
first sectic'n covers the Armament System alone, because there are
several critical defects in this system. The second section is devoted
to general deficiencies that exist throughout the aircraft and bear
directly on operational employment. The third deals with the S-4 Shoran
System. (U)

SECTION I - ARKAMNT SYSTEM DEFICIENCIES

1. MACHIN'E GUN INSTALLATION:

a. In the 24 gunnery sorties accomplished during this test,
a total of 54,900 rounds of ammnunition were loaded and only 37,391
rounds fired out, for a rate of only 63%. This malfunction rate was
accounted for in a total of 78 individual malfunctions. Of these,
three types of malfunction recurred frequently. These were:

(1) Charger failure -17: This sort of failure
occurred when a leak developed in the charger
line, causing the hydrostatic fuze to lock and
render the charger inoperative. (U)
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(2) Link chute jam - 13: This sort of failure
occurred when links failed to pass through the
chute, causing subsequent i'%nks to back up into
the gun. (Refer to Figure 4.)

It

W,

- + i

Figure 4: Link Chute Jm ([U)

With this link blocking the chute, othei: links canrot h'e passed, so
they back up and foul the actioi of the iun.

(3) Amnunition - 16: Four sorties were flown with
ammunition that was of dubious serviceability
(reloaded remnants from other missions), and an
abnormalty high malfunction rate was to be expected.
(0)
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The remaining malfunctions occurred at rates of from one to three each;
they included feed chute jam, failure to extract, broken link, and a
warped extractor. On one sortie Lhe entire system failed when the
electrical fuzing failed, and 12 malfunctions were for undetermined
causes. (U)

b, Six cf the sorties included above were flown with the
system modified to include installation of modified link chutes supplied
by the airplane contractor and the Kits, Conversions, B-1 Guncharger
(Doughnut Seal). In these six sorties only six malfunctions occurred
(9542 rounds fired 3ut of 10,800 rounds iouded for an 89% fire-out

* ~rate). Th~ree of these were due to misaligned anmmunition links and
three were due to charger failures. All three of t.hese latter failures
were on the same charger. (U)

c. The space provided for accomplishing the bulk of the
general servicing of the machine gun installation is critically con-
fining. Almost all of this servicing is done through the ports provided
in the wing above the installation. This will normally include loading
the awiunition over the feed pawls timing and head space adjustments,
installing of chargers, link chutes, and heaters, and fastening the guns
in the mounts. Personnel find general maintenance of the machine guns
considerably more difficult to accomplish for lack of space in which to
work and manipulate tools. (Refer to Figure 5, this Appendix.) (U)

Figure 5:, Machine Gun Installation as seen through Access Door.
(Note the confinAng work space.) (U
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2. MARK 8 NDD 8 GUN SIGHT: The Mk 8 Mod 8 Gun Sight is unsazitable
for operational employment at night because of the following deficiencies
in design and method of Operation:

a. The tinted glass of the reflector and the bulky shape of
the sight reduce forward visibility over the nose of the aircraft. (U)

b. The various settings for guns, bombs, and rockets cannot
be set into the sight at night without aid of a flashlight or other
outside light source. (U)

* c. The sight comes equipped with the daylight reticle only,
which is unsuitable for night work, and there is no current USAF publi-
cation that mentions the existence or availability of alternate reticle
patterns. (U)

d. The installation of the M4k 8 Sight in the B-57B is in such
a position as to restrict full depression of the reflector because the
reflector strikes the windshield. (U)

3. REE FETRA ODAC TRS Early efforts with the
RB-57A and the B-57B showed an unacceptably high probability for damage
to the wing when external stores were released from the bomb pylons.
The standard M-116 Firebomb Tank struck the wing with varying degrees of
minor damage at all speeds in excess of 175 knots (lowest tested). An
inadvertent release of an Aero 2A Flare Dispenser at approximately 230
kno's resulted in a slight scraping of the wing. Successful releases
of M4116 Firebomb tanks were made at speeds up to 340 knots by using
mechanical kick-off braces fitted to the wing pylons. (Refer to
figure 13, this Appendix.) No other tests of external stores release
were made, pending modifications and tests by the contractor. (C)

4. *LIEASE OF INTERNAL STORE - AN -26A1 PARACHUTIE FLARES: On
two out o-f three -sorti-e-s flown with AN/M-26A1 Parachute Fla-res installed
in the door, potentially dangerous malfunctions occurred. These mal-
functions apparently were a result of the stabilizing sleeve and/or
parachute being pulled out of the container prematurely due to air
pressure of the slip stream. On one sortie the shroud came out on one
flare and another flare was lost, possibly by being yanked off when its
chute deployed (see figure 6); however, on the other mission the full
chute blossomed and fouled on the bomb door fittings. In this latter
case the candle and hood element apparently snapped off of the para-
chute assembly. If the candle had not fallen free, but had remained
fixed to the tangled chute, a serious hazard would have existed to safe
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flight with the lighted flare (350P C) in the aircraft or
close to it. Pilots have been briefed not to exceed the 350-mile
per hour release limit for this munition; the failure above occurred
within this limit, although pilots were not aware of the malfunctions
until after landing. As a result of these malfunctions, no more AN/M-
26A1 Parachute Flares were employed on this test. Further, in view of
the fact that the B-.57B rotary bomb door is, in effect, an external
carriage system when in the open position, no other munitions with
marginal external characteristics were carried. (C)

Figure 6: Photograph of an in-flight malfunction of an N/M-26AM
Parachute Flare mounted on the B-57B rotary Imabl door. (U)

The stabilizing sleeve of the left hand flare, top tier, in the forward
bay has deployed prematurely. The center flare, top tier, of the forward

* bay was lost in flight although the rotary door was not connected to
permit release. (C)

Appendix C, Page 5

81

SECRET



SECRET

5. ROTARY M(JB DOOR:

a. Description of Deficiencies:

(1) Rotation of the bomb door in flight causes the air-
craft to pitch up. Although this pitch-up is not
considered to be dangerous, it does interfere with
accurate flying on a bomb run. This is particularly
true in the case of automatic rotation on the Shoran
bomb run when the pilot cannot anticipate countering
the pitch-up by adding forward pressure. (Less than
2 "Gs" are indicated on the aircraft at 400 knots
indicated airspeed when the pilot rotates the door
without trying to counteract the pitch-up.) (C)

(2) Turnaround times are materially increased when the
bomb door configuration is changed between sorties,
because bomb shackles and sway braces have to be
relocated on the door to accommodate the new bombs.
(Refer to paragraph 11, Appendix B for times in-
volved.) (U)

6. SPECIAL WEAPONS J.DAING:

a. Loading of the T-63 Practice Unit with the contractor-recoin-
mended Handling Ring technique is excessively time consuming compared to
loading with the F-4 Dolly method. (S)

b. The F-4 Dolly, in its present configuration, is hard to
operate when lifting a T-63 Practice Unit onto the B-57B rotary door
because the location of the hydraulic lift control valves makes them
extremely awkward to manipulate. (S)

7. AANz.- SYSTEM ONIIEL DEVIC:

a. Description of Deficiencies:

(1) In general, the location of the armament switches and
allied control devices make switch selection and visual
monitoring of the system extremely awkward in flight.
This condition is made more acute by the similarity and
proximity of most of the switches to each other. Visual
reference for celection is required, yet visual ref-
erence to the armament panel in flight requires con-
siderable craning of the neck by the pilot, increasing
the possibill-y of vertigo at night. (U)
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(2) Each of the 25 bomb station indicator lights (for
internal and external stations) has to be dimmed or
brightened individually by turning the indicator in
the direction desired. This requires more time and
attention than can usually be spared in flight. Further,
if the lights are on bright wI'en the pilot selects the
indicator lights on, the lighi intensity from even a
few of the indicators can impair his night vision for
a considerable le*ith of time. (U)

(3) There is no Lamp Check/Station Check switch by which
all indicator light bulbs can be checked simultaneously
to see that none are burned out. (U)

(4) The location of the bomb door switch and the bomb door
position indicator is not compatible with the frequency
of operation and/or visual reference required of these
devices by the pilot engaged in night intruder tactics.
(U)

(5) The bomb release light cannot be dimmed and when it
comes on in flight, materially reduces the night
adaptability of the crew member. (U)

(6) The rocket firing circuit, including the intervalometer,
will not fire the MA-3 Century Launchers satisfactorily.
(U)

(7) There is no alternate armament control panel in the
Observer's cockpit to permit him to assist the pilot
in the attack or in preparation for the attack. (U)

SECTION II - GEERAL DEFICIENCIES

1. DIVE BRAKE ACTUATING SWITCH: The location, method of operation,
and physical shape of t'he dive brake actuating switch severely limit
effective employment of the dive brakes in the B-57B aircraft. (U)

a. The location is unsuitable because:

(1) The switch cannot be effectively reached and operated
in coordination with throttle and/or two-handed control
column movements. (Figure 7.) (U)
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(2) The switch is at least partially obscured from the
pilot's direct vision by a part of the overhanging
cockpit sill. (Figure 8.) (U)

b. The method for operation is unsuitable because:

(1) The spring-loaded feature that automatically returns
the switch to neutral from "Extend" requires the switch
to be held in "Extend" to assure full extension. This
takes between three and four seconds, and it cannot be
accomplished simultaneously with throttle movements or
control column movements requiring use of both hands. (U

c. The physical shape of the switch is unsuitable because:

(1) The switch is too small and slender for prompt operation
without visual reference, (U

(2) The physical shape of the switch is not in keeping
with accepted human engineering theories that
recommend control devices be suggestive of the device
being selected for operation (e.g., a wheel shaped knob
on the landing gear lever, and a flap shaped lever for
wing flap operation). (U

Figure 7: Dive Brake Switch Location. Note that the hand is on the
throttles in the normal position, but the dive brake switch
fingecr. e be touched, let alone operated by the little
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Figure 8: Illustration of how the cockpit sill obscures the Dive
Brake Switch. This photograph was made to show the
exact view the pilot had of the cockpit while in flight
position. The pilot was seated on a dinghy, a seat-type
parachute, with the seat In the third notch from the
top. (C)

2. CAMOPY AN) WINDSHIELD) DEMGGING SYSTE31: The Canopy and Wind-
shield Defogging System is unsuitable because:

a. It will not keep the canopy and windshield free of fog and
frost during maximnun performance letdowns under all conditions of humi-
dity. Clearing of the windshield in such cases requires from two to four
minutes of operation at high engine RPM to burn off the moisture. (U)

b. The Defog Blower Control K~nob is difficult to operate due
to its position, met-hod of operation, and the force required to move it.
The device Is also erratic in its control over the damper and blower, and
it may sometimes be moved throughout its entire range without causing
the blower to operate. This latter defect is apparently due to excessive
play in the cable, permitting the cable to move without opening the
damper rind turning on the blower. The awkwardness and difficulty in oper-
ation of this control stems from its location and the routing of the
control cable Ih such a manner as to cause heavy forces due to friction. (U)
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3. CABIN CONDITfIONING SYSTEM: The Cabin Conditioning System is
unsuitable because:

a. There are too many possible ways of changing the temperature,
and none of them have a positive control that will permit selection of any
desired temperature range without considerable adjustment. Further, since
temperature changes in the cockpit lag control selection to a considerable
degree, there is a tendency to run a continuous cycle of "too hot" to
"too cold" and back. Temperature in the cabin is affected by the primary
Cabin Conditioning System, engine RPM, and the Cockpit and Canopy Defog
System. (U)

b. There is no method for independently controlling the volume
or direction of flow of cabin conditioning air at either of the crew
positions. This requires both crew members to adjust to the same tem-
peratures, an unrealistic requirement in view of inherent differences in
individual "comfort levels" and the considerable differences in physical
exertion required for performance of assigned tasks in flight. (U)

c. Operation of the cabin conditioning system at high power
settings at minimum altitudes frequently results in filling the cockpit

* with fog. Operation of the Defog Blower will alleviate this condition
at the pilot's station, but aggravates the condition for the observer by
massiaig the fog about him. This is an unacceptable condition on minimum

* altitude missions such as the minimum altitude LABS attack where the full
resources of both crew members are required throughout to assure success of
the mission. Cabin conditioning is essential in all minimum altitude work
with the B-57B where surface temperatures are extreme. This is-particularly
true in conditions of high temperature and humidity. (U)

d. Solar radiation at high altitudes complicates the problem
of temperature control in the cabin. The direct rays of the sun can
heat the upper half of the crew members' bodies to an uncomfortable level,
but readjustment of the cabin temperature to counteract this can result in
permitting their feet and legs to get uncomfortably cold. (U)

4. CFE SEATS: The crew seats in the B-57B are unsuitable for
the following reasons: (U)

a. The narrow width and extreme depth of the seat well are ex.-
cessively confining to crew members, particularly when heavy flying gear
and survival equipment is required. This confinement interferes with
movement in the seat, it makes wear and use of a knee type note pad ex-
tremely difficult, and it is particularly unsatisfactory because it
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interferes with the adjustment of the lap belts when crew members are
in their seats. (U)

b. The configuration of the right arm rest and routing of
the seat belt through thie arm rest will permit accidental loosening
of the seat belt under some conditions. (See figure 9.) (U

c. The tendency for the parachizte pack to "rock" in the
seat requires conscious effort on the part of the crew member to sit
erect and well back in the seat. This condition is also conducive to
injury in the event of ejection. (U)

d. The back rest of the seat is uncom~fortable in that the
cushion provided for back support Is mounted too high on the back
rest to provide support for the small of the back. This cushion is
placed in such a manner that it increases the discomfort and fatigue
of the crew member. (U

e. The shape of the right side of the seat in respect to
the routing of the pilot'r oxygen hose requires that the hose be
routed in one of three ways, each unsatisfactory as listed below:

(1) Routing of the oxygen hose over the arm rest pre-
vents the pilot from making use. of the right arm
rest for relaxation or support for ejection. (See
figure 10.) (U)

(2) Routing of the oxygen hose below and in front of the
right arm rest permits it to loop under the canopy
ejection and control column stowing grip with subse-
quent risk of accidental actuation of this control.
(Se" figure 9.) (U)

(3) Routing of the oxygen hose through the right side
of the pilot's seat subjects the hose to undesirable
binding and interference with the seat and seat
belts. (U)
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Figure 9: Unsatisfactory routing of oxygen hose and unsatisfactory seat
belt condition. Arrow No. 1 points to the condition that will
cause the seat belt to loosen accidentally. Arrow No. 2 points
to the oxygen hose looped under the right ejection seat h'ndle. (U)

Figure 10: Unsatisfactory routing of ozygen hose. Note how the oxygen
hose would prevent tne pilot from making use of the arm rest
fjr relaxation or support in ejection. (U)
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5. PERONAL EOUIEPMNT: Some of the more glaring defects in the
B-57B exist in its lack of adaptation to current versions of USAF
personal equipment, survival gear, and planning materials. The fol-
lowing shortcomings are critical: (U)

a. Pressure Suits: There are no provisions in the B-57B for
accommodating any version of a pressure or partial-pressure suit for
either crew member. (S)

b. Survival Equipment: Current versions of survival kits
for attachment to parachute harness cannot be employed in the B-579.
The pilot sits so close to the control column in flight that he cannot
possibly wear a back type parachute or back type survival kit; there
is no satisfactory way to combine the standard seat type parachute with
the seat type survival kit (normally worn with the back type parachute).
(u)

c. Parachutes: The standard seat type parachute is not of
sufficient depth to permit crew members to see out of the aircraft
satisfactorily; additional height has to be provided through a wooden
block or a dinghy of approximately 5 to 6 inches thickness. In either
case, it is virtually impossible for the crew member to sit comfortably
without continual readjustment of his seat pack position. This results
from the unstable tendencies of the seat type parachute due to its
rounded shape; the pack continually rocks with each movement of the
crew member r•nd can result in severe back strain and excessive fatigue.
No automatic opening seat type parachute could be obtained for use in
this test, and it is not known whether they exist in a standard form
for issue to crew members as yet. The automatic opening parachute
is highly desirable for use in the B-5TB. (U)

d. Flight Plannina Materials: None of the current flight
planning materials or publications to be used in flight are suitable
for night flying. Almost all require the use of a white light in
considerable strength to read, and none of the maps or other route-
assistance devices are designed to emphasize what is to be seen by
night; all of them show in great detail the road nets, cities, terrain
contours, and other objects readily used by day. In a blacked-out
area at night, as in combat, such maps are useless. (U)

6. INTERMNS COMU NICATIONS: The effectiveness of the B-5TB
weapons system is unnecessarily impaired because of the poor inter-
phone communications between crew members. Defects are as follows: (U)
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a. When the pilot desires intermittent communication with
the observer and outside stations, it is necessary for him to select
"PINTER" or "COMM" on the master control switch each time he changes
his transmission from interphone to radio or vice versa. This is an
unsuitable condition due to the wasted motion and the common tendency
to forget to make this necessary change. (U)

b. It is necessary for both the pilot and the observer to
depress their microphone buttons for transmission by interphone. This
is an unnecessary motion that can be ill-afforded in many conditions
of flight when both hands are employed in other tasks. (UI)

c. There is no mixing provision for UHF, Interphone, and
Radio Compass at the observer's station. This requires that the pilot
use "CALL:' to contact the observer when the latter is on "COW.iT" or
"ANF". (U)

d. The observer's foot-operated microphone is poorly located
for operation by personnel with short legs. (U)

7. FURL CONrLL DEVICE: Although several Technical Order
Compliance-s have been received and accomplished on defects in the
Fuel Control Panel, there are still several operationally unsuitable
conditions remaining. These include: (U)

a. The engine shut-off valves are identical to the other
fuel selectors and may be easily mistaken for one of these and turned
off in error. (U)

b. The infrequency of actuation of the No. 1 Fuel Pump
Switch and the Transfer/By-Pass Selector do not Justif~y their present
positioning on the main fuel panel. Since tItese devices have been
safety-wired in the "ON" position and are not normally actuated in
any phase of flight, their present location on the main fuel control
panel only complicates its operation. (U)

c. The undependable reaction of the engines when the No. 1
Fuel Numps are not turned on makes this a seriouas hazard to flight,
yet there is no positive indication that the No. 1 Pumps Switch Is
on or that the circuit breakers are in. It is possible to start the
engine. and conduct all of a flight without use of these pumps, yet
It is also highly probable that either or both engines could flameout
from insufficient fuel. Consequently, there is a requirement for some
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sort of a positive signal when the No. 1 Pumps are not on or the cir-
cuit breakers are not in. (U)

d. The feeding and the indications of fuel level in the wing
tip tanks are unsuitable. The tanks will not sustain the engines alone
at some conditions of fuel flow, and there is no indication of whether
a tip is feeding at all or how much fuel is left in It. (U)

8. CNRDkL SURFACE TRIM INDICATORS: The indicators for all
three of the control surface trim devices are unsuitable as follows: (U)

a. Elevator Trim (Stabilizer Positigon):

(1) The travel of the horizontal stabilizer in trimming
is limited to three degrees and 22 minutes nose down
and two degrees and 22 minutes nose up, yet the in-.
dicator covers a range of six degrees nose down and
ten degrees nose up. This is misleading and tends
to underemphasize the importance of the trim position
for takeoff. (U)

(2) The location of the trim (stabilizer position) indi-
cator makes it hard to see accurately at a glance, (U

b. Aileron and Rudder Trim Indicators:

(1) The aileron and rudder trim position indicators do
not give a positive Indication of trim position. (U

(2) The Indicators do not indicate unless the trim switch
is actuated and the trim is approxim~ately in neutral.
(U)

9. RUDRTI WTH The shape and direction of operation of
the rudder switch makes it unnecessarily hard to find and use without
visual reference. It does not work in the same sense as the rudder,
which is the desirable way. (U)

10. LANDING LIGHT:

a. There is only one landing light. With the present in-
effectiveness of the taxi lights, this one landing light has to be used
for taxiing and landing. Having only one light on an aircraft that is
designed primarily for night operation is an unnecessary risk. (U)
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b. The landing light is located directly behind the case
ejection chute for No. 3 machine gun in the left wing. Smoke and
waste from the gun frequently cover the light with a greasy film.
It is possible for the light to have its effectiveness considerably
reduced by such a film. (LU)

11. TAXI-LIGHIS:. The taxi lights on the B-57B are unsuitable
because they are not of sufficient intensity and are poorly directed.
When wing tip tanks are mounted, the lights become virtually useless. (U)

12. PILaI ' INSTRUMD~ GLARE SHIEL AND COCMPIT CANOPY SILL:
The glare shield above the pilot's instrument panel and the overhanging
portion of the canopy will obscure or partially obscure several instru-
ments and control devices. (U)

a. The glare shield completely obscures the Fire Warning!
Fire Extinguisher System and obscures the upper one-third of both the
Gyro Magnetic Compass and the Flight Indicator when the pilot raises
his seat high enough to realize best visibility through the canopy.
(Figure 11) (U)

b. The overhanging portion of the canopy sill obscures
the dive brake actuating switch when the pilot sits high enough to
realize best visibility through the canopy. (Figure 11) (U)

Figure 11: Detail Illustrating how the instrument glare shield obscures
the fire warning indicator and a portion of some instruments.
This picture was taken to show exactly what a 5-foot 11-inch
pilot sees when seated on the dinghy and seat type parachute
with the seat In the third notch from the top. (U)
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13. INlRNAL_ COMM. LOXS:

a. There are no internal control locks for the aileron and
rudders. (U)

b. The lock provided for the control column (elevator) is
unsatisfactory and highly ineffective. This lock is not sufficient
to hold the control column immobilized in gusty winds of even moderate
strength, and it is obscured by the control column in a manner that
makes it easily overlooked at takeoff and hard to engage after landing.
(U)

14. CANPY CURTAIN: There is no provision for shading crew
members from direct rays of the sun. Under many conditions of flight
in the B-57B this can become extremely uncomfortable due to the uneven
temperatures between shaded parts of the body and those hit by the sun.
There is also a requirement for a shade of some sort to eliminate "day-
light effect" on the S-4 Shoran scope. (U)

15. RR VIEW MIRWDR: Lack of a rear view mirror in the pilot's
compartment is a distinct handicap in maintaining constant contact
between crew members without recourse to verbal communication. Lack
of a mirror is also a handicap in making checks to the rear for pos-
sible interception. (U)

16. QECL ,: Neither the placarded TAKEOFF and LANDING
Check List nor the plastic bound amplified Check List can be read
at night without light from a flashlight. The amplified check list
is too small (print) to be easily read by flashlight. (U)

17. QWCPT FLORING: The part of the cockpit floor immediately
under each seat consists of laced canvas that sags into a cup-like
shape. This space becomes a catch-all for dropped equipment (gloves,
pencils, cigarettes, etc.), and the depth of this cup is sufficient
to preclude recovery of dropped items in flight. In the case of
dropped cigarettes, this condition becomes hazardous. (U)

18. PILOT'S NLY.N-TAKING: The design of the B-57B pilot's
cockpit is so compact that it is extremely difficult for the pilot
to find room to make any notes, figure, or do other work requiring
use of a surface for writing. The seat Is so tigh, and the control
column so close that they prevent satisfactory employment of a knee
pad for such a purpooe. (U)
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19. RADIO BEACON SIGNAL IN REAR COMPARTMENT: The lack of a
radio marker beacon signal in the rear cockpit prevents the observer
from making best use of the radio compass for navigation in many
instances. (U)

SECTION III- S-4 SHORAM (HIRAN) DEFICINCIES

1. ALTITUDE LIMITATIONS: The present altitude limitations of
the transmitter (T-342/APN.-84) is 43,000 feet, well below the maximum
operational altitude of the B-57B. (S)

2. FUNCTIONAL RELIABILITY: The functional reliability rate as
experienced on this test for operation of the set at 40,000 feet and
above is iperationally unacceptable. (S)

3.. GNERAL:_

a. The location of the Signal Comparator unit in respect to
the PDI meter and the Range Indicator units precludes normal in-flight
FDI aligmuent because these three controls cannot be monitored
simultaneously. (U)

b. Parallax error is introduced by the inconvenient location
of the Range Indicator and Computer. This results in poor synchroni-
zation in the solution of the bombing problem. (U)

c. The receiver gain controls are ineffective in that minimum
satisfactory gain settings may be obtained only with maximum gain read-
ing of the calibrated gain setting dial. (U)

d. The scope visor is so short that an unusual amount of
"daylight effect" impairs reading of the scope in daylight. (U)

e. The installation of the S-4 Shoran console makes the per-
formance of set maintenance difficult. The observer's seat must be
removed in order to remove and replace the set. (U)

f. There is a ghost pulse visible on the circular trace at
all times. (U)
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RECOMMENDED OPERATING PROCEDURES

Detailed operating procedures for use of the S-4 Shoran OIIRAN)
equipment were presented in the Interim Report, Project No. APG/TAS/119-AO
"OST of the B-57B." The procedures for loading conventional and special
weapons doors are presented In this report in order to provide some
assistance to organizations to be equipped with the B-57B aircraft, At
the present time this information has not been consolidated and offered
in the form of a technical order by the responsible agencies. The pro-
cedures outlined herein were successfully used during the OST, and it is
believed that they are substantially the same procedures that will be
published officially at a later date. (S)

PART A - CONVENTION4AL WEAPO)NS

1. ROTARY BOMB DOOR:

a. Description: The rotary bomb door is unique in several
respects. It is designed to be readily removed from the aircraft for
loading, which provides the weapons system with some of the favorable
aspects of being able to reload with preloaded clips, after the fashion
of hand guns; doors are interchangeable between aircraft. The door is
mounted on trunnions in the bomb bay portion of the aircraft. To open
and close, it operates through a 180-degree arc, completing either
cycle in about six seconds. The design is so effective as to minimize
in-flight drag with the door opeq and it apparently eliminates most of
the high speed turbulence problems common to aircraft with internal bomb
bays of the conventional type. Bombs are mounted on the door itself in
three "bays"; therefore, when the door is opened, the stores become
externally hung items. Loading is generally expected to be accomplished
by removing the door from the aircraft completely, and this feature
provides an exceptionally fast turnaround time if extra doors are made
available for preloading. There are some instances where the door may
be loaded faster while mounted on the aircraft. These would occur if
the same door had to be reloaded and If no change was required In the
door configuration. (U)

b. Loadina Procedure with the Door Dismounted: The following
procedure was successfully employed for loading the rotary bomb door
when it was dismounted from the aircraft. (U

(1) Prepare the door for the ordnance Item to be loaded
by arranging the fittings (sway braces, chocks, and
shackles) in accordance with the loading diagrams
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placarded on the door frame. (This step takes con-
uiderable time in the extreme cases. For example,
to change from the nine 500-pound GP bomb configuration
to the twenty-one 260-pound fragmentation bomb configura-
tion takes 10 man-hours, and since only four men may
work on the door at one time, a minimum of two and one-
half hours is required for this change. If the door
configuration is not to be changed, then this step is
eliminated.) (U)

(2) Place the door in position parallel to the bomb hoisting
device for initial loading. (It was found that the
U108 Truck, Crane, 6x6, 2V.-ton capacity, is satisfactory
for hoisting. On all bombs employed, with the exception
of the 750-pound GP bomb, the Navy lug was used for
attaching the crane hook to the bomb. On the 750-
pound bomb there is no Navy lug, so a sling must be
employed for lifting.) (U)

(3) The bombs are individually hoisted with the crane and
guided into the racks by the armament personnel. Load-
ing may be started from front or rear of the door, but
it should be noted that on bombs requiring nose fuzes
only, starting from the front will permit loaded bombs
to be fuzed while the other bays are being loaded. The
converse is true with tail-fuzed bombs. In all cases,
the left bomb in each bay should be loaded first in
order to provide sufficient clearance between the bomb
and the S2A shackle for inserting the arming wire in
the solenoid. (Refer to Figure 12, Page 97.) (U)
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Figure 12: Installing the loop swivel of the arming wire in the S2A
Bombing Rack. Note the severely restricted working space.
If the bombs had been loaded from the other side first,
this space would be even more restricted. (U)

(4) After the bomb is locked in the rack, put sufficient
tension on the hoist line to align the bomb properly
for sway bracing. To get a good line it is necessary
for the hoist to lift at approximately 90 degrees to
the long axis of the bomb. (U)

(5) Tighten the sway braces to finger tight. Do not get
them too tight, because this can cause the racks to
seize and fail to release. (U)

(6) Complete loading of each bay in turn before proceeding
to the next bay in order that fuzing personnel can
begin their tasks without interference. (U)

(7) Install fuzes and arm them. (U)
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c. Mountino the Loaded Door on the Aircraft:

(1) Maneuver the loaded door on its dollies into approxi-
mate line beneath the bomb door recess in the fuselage.
Direction of entry must ba from the right of the air-
craft* approximately under the wing root, because on
this side only the gear fairing door may be raised and
a hinged panel on the bomb bay may be raised to permit
entry. (U)

(2) Insert the four bomb hoists 01k 8 Mod 0, 2240-pound
capacity) in the four hoist ports provided in the
fuselage directly above the corners of the door.
Attach cable to the door fittings and take up slack
evenly. One man is required on each hoist. When the
weight of the door is off the dollies, remove the
forward dolly. Continue to hoist the door evenly
until it is in place for locking. 0)

(3) When the door is in place in the gimbals, it is locked
in place by operating the locking pin levers in the
door. (U)

(4) Inspect the door for correct mounting and locking and
remove the rear dolly assembly. (U)

00OTE: In general, the remounting of the loaded door
on the aircraft is simple, provided the aircraft is
level. If it is not level# the door will swing to
the low side and will have to be pushed back in order
to fit into the aircraft for locking. This out-of-
level condition occurs quite frequentlye resulting
from any condition that affects the aircraft static
attitude. For example, if the aircraft is stopped
sharply in parking, it will rock forward and rest
nose down; if it settles excessively in refueling, it
will rest nose up. In some instances it has been
necessary to change this attitude in order to get the
door in place,) (U)

2. EaL SS

a. Destription: There are provisions for mounting eight pylons,
four on each wing, for carriage of external stores. The two inboard
stations are stressed for bombs of the 750-pound GP weight and below.
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The two outboard stations are for carrying rockets only. The bomb pylon
stations will also accommodate rocket pylons in lieu of the bomb pylons
if desired. (U)

b. Loadina Procedure: In general, the loading procedure for
the external stations of the B-57B is simple and easy. In the case of
the bombs and the M116 Firebomb Tanks, the Nk 6 Hoist is used to lift
the item onto the shackles. The most difficult part of the operation
is installing the arming wire. Lack of access room for inserting the
loop swivel in the arming solenoid requires a tedious effort with long
nose pliers and a common screwdriver. For rockets, the launchers are
installed by hand, and then the individual rockets are inserted in the
launcher. (U)

c. Kick-!off Brace: When damage resulted to RB-57A aircraft in
releasing M116 Firebomb Tanks, a locally manufactured "kick-off" brace
was installed on the pylon to prevent the tank from striking the aircraft
on release. On a subsequent firebomb mission when more damage resulted,
motion picture film of the release disclosed that the tail fairing came
off and struck the aileron of the aircraft. After this mission, the tail
fairings were left off the tanks in mounting. No further damage resulted
on some 12 to 15 sorties (three involving B-571s, the remainder RB-57's).
(Refer to Figure 13, below,)

Figure 13: Kick-off brace installed for release of K116 Firebombs

externally. (U)
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PAUT B - SPE§E AL MEAPONS

1, SPE•IAL E•APONS DOOR:

a, DescriptioI: The special weapons door is interchaLgeable
with the conventional weapons door on all B-57B aircraft. No modifica-
tion to the aircraft is required, since all necessary systems and con-
trols for each door are mounted in the aircraft simultaneously. Opera-
tion in respect to opening and closing is the same for both doors;
however, the internal configuration and the wiring of the doors are
quite different. The special weapons door will accomnodate one unit of
the T-63 Practice Unit configuration; there are no provisions for other
types of special weapons* Control of the weapon on the door is provided
for the pilot by the T-79 (T-145) Special Weapons Control Box which is
mounted in the armament control panel in the cockpit, (S)

be Pregaration of the Door for Loadino: Before each loading
of the special weapons door, certain preflight checks and inspections
must be made to assure proper functioning. These are as follows: (U)

(1) Insuection of Soecial Door: (U)

(a) Door must be clean and in serviceable condition.

(b) Sway braces must be tight and retracted,

(c) Pull-out olugs and pull-out cable harnesses
secure anG undamaged.

(d) T-44 Unit disconnected and T-44 Unit cables
connected to the by-pass cable (CT-633),

(e) Fin microswitch and load microswitch service-
able and free to operate.

(2) Operation Check: (U)

(a) Roll door to aircraft to where it can be con-
nected to forward Cannon plugs and mounted on
the aircraft.

(b) Rotate mounted door to open positica,

(c) Cock the kero 61B bomb rack with the cocking
lever.
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(d) Turn circuit breakers on. (Release, arming,
arming heatert T-79 power, fin power located on
left-hand console, navigator's compartment.)

(e) Master armament selector to BOMBS INTERNAL.

(f) Aircraft battery switch ON.

(g) Push release button on stick and verify that
rack releases.

(h) Cock bomb rack again.

(i) Push load microswitch on door and check light
on.

(j) Lift the manual bomb release lever and push
forward (navigator's compartment). Check that
zick releases.

(k) Operate Arm-Safe switch to ARM and check ARM
lights on.

(1) Operate Arm-Safe switch to SAFE and check SAFE
light on.

(W) Insert arming wire extension in the arming hooks.
Place arming switch to ARM and pull arming wire
extension. The extension should not pull oit.
Next, pull the arming lever back to the safe
position and pull arming wire extension out.

(n) Place arming lever back in neutral (all the way
forward). (CAUTION: If the arming lever is in
the SAFE position, the bomb door will not open.)

(o) Close the bomb door and remove it from the air-
craft. (In the loading technique in whieh the
F-4 Bomb Dolly is used, do not remove the door.
Close it and then open it again to the 7/Oths
open position to permit the F-4 Dolly and T-63
to have clearance for maneuvering into the bomb
bay.)

2. T-63 PFRCTICE UNIT:

Appendix D, Page 7

101

SECRET



SECRET

a. DescriDtkon: The T-63 Practice Unit includes two major
components, the main body and the tail assembly. The tail assembly has
three fins to provide stability to the unit in free fall. One of these
fins may be retracted and extended by an electric motor that is controlled
by the pilot in the cockpit, This fin must be in the retracted position
for loading and at all times the door is closed in order to permit the
unit to fit into the bomb bay. It is extended for release. (S)

b, Preparation of the T-63 Practice Unit for Loading: Prelim-
inary preparation of the T-63 must be accomplished before the actual
loading procedure can be started. The following steps are required: (S)

(1) Remove the tail assembly of the unit by taking out
the Phillips-head screws that fasten it to the main
body. In this step it is also necessary to unplug
the fin motor cable before the fin can be completely
removed. (CAUTION: It is easily possible to damage
the fin motor cable Cannon plug and the cable itself
if care is not taken in this step.) (5)

(2) Since current USAF supply procedures result in having
the T-63 delivered in the US Navy configuration, it
is necessary to make a minor change on the unit to
permit it to fit the USAF bomb rack. This requires
removal of the Navy lugs and the blank plugs covering
the USAF lug holes. Use two of the plug covers to
close the Navy lug holes and screw the Navy lugs into
two of the USAF lug holes. Also, a third lug must
be secured and installed to complete the change to
the USAF configuration; the Navy system requires only
two lugs. These lugs are to be tightened down until
approximately 1-7/8 inches of each lug protrudes above
the unit skin. (5)

3. PRIPARATION OF THE AIRCRAFT:

a. Cirsuit.Breakers: Make certain that all special weapons
circuit breakers and switches are in the OFF position. These include:
(C)

(1) Observer's left console: T-79 (T-145) Power. Fin
Power, Fuze Power, IFI Power, 400 Power. T-23 Power,
Release* Arming Heater, and Arming. Release lever is
to the rear and the arming lever is forward. ANN-SAFE
switch OFF.
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(2) Pilot's left console: All armament switches, and all
T-79 (T-145) box switches down and light OUT.

b. Settina of Armino Luas in the Aircraft: These are two
lugs mounted in the bulkhead at the forward end of the bomb bay; one is
for manual arm and one is for manual release. For conventional stores,
these lugs must be removed and reversed so that they project into the
bomb bay. This step may be accomplished by removing the nuts in the
lugs and reinstalling the lugs in the reversed position. (U)

c. Raise the wing flaps, retract the dive brakes, and lift
the fairing door for the right main gear well. These steps are necssary
to gain the necessary clearance for moving the F-4 Dolly into the bomb
bay cavity wit' the T-63 loaded. (U)

d. The preparation of the aircraft from this point on varies,
depetding upon which loading technique is to be followed. (U)

(1) In the case of the technique in which the T-63 is
loaded on the dismounted door and then installed on
the aircraft, it is necessary to inflate the struts
of the main landing gear approximately 3.5 inches in
order to provide the necessary clearance of the door
with the practice unit installed. This raay be accom-
plished by applying 1500 psi of air pressure to the
extender ports on the gear struts.

(2) When the T-63 is to be loaded onto the door while the
door is mounted on the aircraft, the only step required
is to open the door to the 7/Bths open position.
(NOTE: It is necessary to differentiate between 7/iths
open and I/8th closed in this step. The door must be
positioned during the opening cycle because it must
be fully opened after the F-4 Dolly with the T-63 is
wheeled into the bomb bay cavity. If the door were
positioned in the closing cycle, loading could not be
accomplished since each cycle has to be completed
before the other can begin.) After the T-63 on the F-4
Dolly has been positioned beneath the door, the door
must be completely opened to permit transfer of the
T-63 from the F-4 to the shackles in the door.

4. LOADING PRDIDURES: Two methods of loading the special weapons
door with a T-63 Practice Unit were tested during the OST. The first of
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these was reconmmended by the contractor; the second was developed by
armament personnel at APGC in an effort to reduce the time for loading.
(U)

a. Loadina of the T-6,, !Ith the Handling Rings: (U)

(1) With the T-63 Practice Unit resting on its delivery
vehicl~e and with tail assembly removed, install the
No. 1 (top half) of the handling ring by attaching
it to the mounting lugjs on the side of the unit.
Thi7 ring is secured on the outside of the mounting
lugs, and two bolts are used to secure it.

(2) The hoist cable hook is inserted in the suspension
ring and the T-63 is raised. (NOTE: For'balancing
the unit while it is suspended, balance holes are
provided. Balance can be attained by shifting the
suspension ring to the proper hole.)

(3) After the unit has been suspended, the lower half of
the handling ring is installed in a similar ring
fashion as employed for No. 1.

(4) With the complete handling ring installed, the unit
is lowered to the ground, the hoist hook is removed,
and the unit is rolled over 180 degrees. This
permits the suspension ring to be placed on handling
ring No. 2.

(5) The unit is picked up by the No. 2 handling ring and
suspended while the No. 1 handling riirj is removed.
The unit is then placed back on the M-5 Trailer where
the tail assembly is reinstalled.

(6) Put the t~ail assembly in place on the main body of
the unit and connect the fin motor cable by fastening
the Cannon plug in place.

(7) Align the tail fins so that the retracted fin is on
the bottom of the unit (in respect to the carrying
lugs) and in line with the centerline of the bomb
(in respect to the carrying lugs). (NOTE: Since the
T-63 is usually delivered in a configuration designed
for external carriage on fighter aircraft, the fins
will not be aligned symmnetrically, the configuration
required for the B-57B.) When this has been accom-
plished, secure the tail1 to the unit by replacing the
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Phillips-head screws that were removed in step 2a.

(8) Lift the T-63 unit from the trailer with the hoist
and suspend it over the door, lowering it until the
pull-out cables may be installed. At this time,
install the arming wire extension in the arming hook.

(9) Then lower the unit until the rack can be cocked by
means of the cocking lever, and insert ground safety
pin.

(10) At this time lift the unit and door simultaneously
by means of handling ring No. 2 and hoist until wheels
clear the ground. Make certain that the sway brace
pads are properly lined up. The sway braces are to
be tightened until they click; then continu.. tighten-
ing with equal pressure on each sway brace until as
tight as possible with finger pressure.

(11) Remove handling ring No. 2.

(12) Remove all the mountihbg lugs from the T-63 unit.

(13) Mounting of the Door on the Aircraft:

(a) Entrance to the bomb bay with the T-63 unit
loaded on the door can be made from the right
rear of the aircraft only. (Normal loading has
entry made from the right front.)

(b) Roll door underneath the aircraft and proceed
with the normal mounting procedure as with the
standard door.

(c) Release the 1500 psi from the extend port of the
right-hand main landing gear to restore struts
to operational position.

b. Loadina of the T-63 with the F-4 Dolly: (U)

(1) In order to acconmmodate the T-63 suitably for loading
on the B-57B. the dolly must be adjusted slightly.
The bomb cradle must be offset to permit proper
clearance of the loaded T-63 and the dolly beneath the
aircraft. This adjustment is accomplished by removing
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the bomb cradle, removing the spacers from the right
side, and reinstalling them on the left side. This
results in an offset to the right.

(2) Hoist the T-63 main body onto the F-4 Dolly cradle
with the nose of the unit to the rear of the dolly.
(CAUTION: The T-63 Unit is extremely nose heavy when
loaded on the F-4. Consequently, locking pins must
be installed to lock the unit to the F-4 Dolly cradle.)

(3) The F-4 Dolly with the T-63 Practice Unit loaded (less
tail assembly) is backed into the bomb bay cavity from
the right rear of the aircraft. Approximate alignment
on the unit is accomplished by lining the F-4 Dolly
up with the bomb door by paralleling the dolly with
the side of the bomb door. This is simplified by
guiding the dolly so that it actually touches the
lowered side of the door at both ends. Accurate accom-
plishment of this step greatly simplifies the finzal
stages of fitting the lugs of the T-63 into the bomb
racks.

(4) After the T-63 has been positioned approximately,
fully open the bomb door, bringing the racks and the
lugs into line.

(5) Install the pull-out cables. (it will be necessary to
raise the unit slightly with the hydraulic lifts on
the F-4 Dolly.)

(6) Continue to raise the unit until the lugs may be locked
into the rack. This step may require considerable
maneuvering of the dolly as well as of the T-63 Practice
Unit in order to align the lugs and the rack correctly,
particularly if care was not taken in step number 1,
above. With proper positioning of the dolly initially,
all adjustments for final loading can be made by indi-.
vidual maneuvering of the four hydraulic lifts on the
F-4 Dolly.

(7) Release the T-63 from the F-4 Dolly and maneuver the
dolly out from under the aircraft.

(8) Install the tail fin of the unit. This is best accom-
plished by having two men hold it in position while a
third replaces the screws. For replacing the screws in
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the four holes that are nearest to the bomb door
structure, an offset ratchet screwdriver is required
because of the very close working space.

(9) Tighten the sway braces individually until each clicks,
then continue to tighten them to finger tight.

(10) Remiove the carrying lugs from the T-63.

(11) Close the bomb door.

5. T-63 POWER CHECK: The final step before releasing the loaded
unit for operation is the T-63 power check to assure proper functioning
of the loaded unit. (U)

a. Rotate the bomb door to the OPEN position.

b. Turn Master Armament Switch OFF.

c. Close Fin Safety Switch. (The B-57B does not have the
standard Fin Safety Switch because of the attitude of the aircraft which
might permit the extended fin to strike the ground should the fin be
opened on the ground. To get power to the fin motor. it is necessary
to have the landing gear handle in the UP position. This may be accom-
plished by having the gear down locks put in and then actuating the
gear handle to the UP position in the cockpit.)

d. Battery (or external power) ON.

e. Load light ON.

f. FIN RE Switch to FIN X (fin retract to fin extend). After

approximately 15 seconds the FIN X light should come on.

g. FIN X to FIN RE and check FIN X light OFF.

h. After 30 seconds, turn OFF Fin Power Switch.

i. Close bomb door and remove power.

CAUTION: Make sure during this operation that while extending fin, the
fin does not hit the ground.

6. SPECIAL WEAPONS LOADING FfiO1TGRAFHS: (C)
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Figure 14: Special Weapons Door (C)
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Figure 15: T-63 Practice Unit with Handling Rings Installed (C)

Figure 16: T-63 Practice Unit Mounted on the Special Weapons Door (C)
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Figure 17: T-63 Practice Unit Mounted on the F-4 Dolly Ready for
Mounting on the Aircraft (C)

Figure 18: T-63 Practice Unit (Fin Partially Extended) Mounted on
the B-57 (C)
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The numerous operational and functional deficiencies presented
in Appendix C seriously impair the effectiveness of the B-57B weapons
system. Correction of each of these defects will furnish a material
increase in the overall effectiveness of the weapons system. The
detailed recommendations for correction of deficiencies are as
follows: (U)

§00 1 - RKWDA ToHS ON ANLANW -§MEM DEF ýS

1. YMINM GUN 26INSAL ION: Install the modified link chutes
and kits, Coversion, B-I Guncharger (Part No. 601793) in the machine
gun systen6 (U)

2. M•M 8 MOD 8 GUNSIG•I: Replace the Mk 8 Mod 8 Gunsight with
a more suitable gunsight that eliminates the defects present in the
Mk 8 (U)

3. RELFASE OF FXTERAL ORD2ANUCE STORES:

a. Redesign the external pylons to provide positive release
separation for all external stores at all operational airspeeds. (U)

b, Authorize manufacture and issue of the "kick-off" brace
for interim use for release of external stores until more suitable
pylons can be provided. (U)

4. RELU. OF DmF" STO - AN/N-2WAl PARACHjUE FLARES:
Discontinue use of the N/M-26Al Parachute Flare for carriage in the
B-57B in view of the doubtful carriage characteristics and ineffec-
tive illumination of the flares. (U)

5. RIWARY B0 DOOR:

ae Emphasize in training programs the requirement for opening
the bomb door well ahead of release times to permit fin extension of
special weapons and a possible trim change from interfering with the
bomb run accuracy. (S)

b. Provide a sufficient number of extra bomb doors in a
unit to permit full advantage to be taken of the Interchangeability
feature. (U)
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6, §MEIAL XMMOH LOAING:

a. Abandon the "Handling Ring" Loading technique in favor
of the F-4 Dolly technique in the interests of reducing turnaround
time. (U)

b. Improve the current F-4 Dolly (or similar units) to
permit a greater ease of access for operation of the hydraulic
lifting devices while the dolly and the T-63 are being maneuvered
beneath the aircraft in preparation for locking the T-63 in the
rack. (U)

7, ARN&W SYS-TF CONtROL DEVICES:

a* Augment the current armament control panel with an
auxiliary control panel in the observer's cockpit. providing a dual
system for setting up the attack in all phases but the actual release
impulse. This would permit the observer to set up the switches at
the pilot's request without the pilot's visual attention being diverted
from keeping the target in sight. (U)

b. Install one rheostat type switch to control all 25
station lamps simultaneously, incorporating a "Lamp Check" - "Load
Check" feature to provide an instantaneous check to determine if all
lamps are working and which stations are loaded. (U)

c. Relocate the bomb door switch and the bomb door position
indicator in a position where they can be readily operated and
visually monitored by the pilot with a minimum of movement and visual
reference. (U)

d, Modify the rocket firing circuit as necessary to accommo-
date the MA-3 Type Century Rocket Launchers as the primary rocket
capability. (Refer to Paragraph 5, Appendix H.) (U)

SWCTXON II - RECOM.nATI S ON §WERAL DEFICIENCIES

1, DIVE BRM ACTUATING SWDOH: Replace the present dive brake
actuating switch with two independent switchest one to be located on
the right throttle and the other on the left handle in the control
wheel. (U)
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2. CANOPY AND WINDSHIELD DGING SYSTEM:

a. Redesign the defogging system so that It will continue
to deliver a sufficient volume of warin air for keeping the windshield
and canopy free from moisture under all conditions of engine opera-
tion. (U)

b. Provide a more positive and effective control mechanism

for the operation of the defog blower. (U)

3. CABIN CONDITIONIQG SSJM:

a. Reduce the temperature control mechanisms to one rheostat
type control with sufficient range to assure a comfor*Lable cockpit
"temperature at all extremes of ambient temperaturese (U)

b. Install butterfly valves in the outlets at each crew
position to provide a control over the volume and direction of flow
of the conditioning air, (U)

c. Provide a method for positively eliminating the formation
of fog through the conditioning system at all altitudes and power
settings. WU)

d. Install small curtains in the upper part of the canopy
to shade crew members from direct sun rays. (U)

4. GREW SES: Replace the present seat with a redesigned sea6
thrt provides for greater comfort and will accommodate the standard
survival equipment for any given area. (U)

5. i'ESOaM &LULIPMW :I

a. Instal'. the necessary fittings for accormiodating the T-1
Partial PL-i.ure Suit er any other pressure suit that will permit the
aircraft Lo operate at its maximum altitude with f, ll crew protection.
(U)

b. Make automatic opening parachutes standard equipment for
crews operating the B-57B. 4,)

c4 TnitlaLe a cimplete program for development of night-
readable check list, mapsg and other flight publications to reduce
the amount of lighting required in the cockpit for use of these items.
(U)
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6. Nffh0•RPUE CNMUNXIATIQNS:

a. Install a "hot mike" system in the B-57B to permit crew
members to communicate witheoat huving to depress microphone buttons,
regardless of the position of their mixer boxes. (U)

b. Install a mixer box in the observer's compartment, iden-
tical to the one provided for the pilot, to permit the observer to
realize full advantage of monitoring more than one source of trans-
mission simultaneously. (U)

c. Relocate the observer's mike button closer to his seat.(u)

7. FUEL COHTROL S]SEM:

a, Change the design and method of operation of the engine
selector valves to preclude their accidental operation due to confusion
with tank selectors,

b. Remove the No. 1 Fuel Pumps Switch from the fuel system
entirely and permit the circuit breaker to be the only on-off operation
for these pumps. (U)

c. Relocate the transfer valve in the vicinity of the
Emergency Fuel Pumps. creating an "Emergency Sector" on the Fuel Control
Panel and eliminating another source of confusion among primary control
valves (engine and tank selectors) that have to be actuated with much
greater frequency. (U)

d. Provide an indication for positive feeding of each wing
tip tank and an indication when each tank is empty. (U)

8. CONeROL I]ACE TRIaM ThD][jORS:

a. Provide a redesigned elevator trim position indicator
that is more realistic in respect to the range of trim movement versus
the range of the indicator. (U)

b. Provide indicators for both aileron and rudder that will
give position indications of each at all times. (U)

c, Combine all three trim indicators into one unit that can
be checked at a glance. (U)
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9. RUDDR TRIM SWITCH: Replace the current rudder trim switch
• ,,th a small wheel, permitting easy identification by feel and acting

, the same horizontal sense as the rudder. (U)

10. LMDING LIGlr:

a. Install another landing light in the other wing to pro-
vide an acceptable safety margin for this aircraft that is designed
to operate mainly at night. (U)

b. Relocate the landing light to remove it from directly
aft of the cartridge and waste gas chute. (U)

11. TAXI LIQIMS: Reorient the present taxi lights and nmke then
of sufficient intensity to serve safely as taxi lights. (U)

12. PILM *S U4IRUMMT GLARE SHIELD AND COCCKP] CANOPY SILL:
Redesign the instrument glare shield to permit better vision of all
instruments without sacrIfice in glare reduction. (U)

13. INERNAL CONTROL LOCKS: Install positive internal control
locks for all flight control surfaces, making them operable from the
cockpit and providing a block to throttle travel when they are en-
g ag ed. (U)

14. CANOPY CURTAIN: Provide some sort of a curtain to shade
crew members and reduce daylight effect on the S-4 Shoran (HIRAN)
scope. (U)

15. REAR VIEW MIRROR: Install a suitable rear view mirror on the
windshield frame, orienting it so it can be adjusted to permit the
pilot to see the observer. (U)

16. CHUCK LIJS: Provide check lists suitable for reading in
flight with only that light normally used in flight. (U)

17. COCYIT FMOORING: Replace the canvas flooring iP the cock-
pits with a light metal. (U)

18. PMf S CLIPBORD: Install a clipboard or other device
suitable for writing (Batori Computers or like item) on the right
cockpit sill in a manner that will permit it to be retracted com-
pletely out of the way while out of use or folded into writing position
when required for copying a clearance or making other notations. (U)
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19. RADI• BEACOI SIR&AL IN REAR COC&KPU: Install a Iadio Marker
Beacon Signal light in the rear cockpit to permit the observer to
realize maximum advantage from the radio compass. (U)

SEETION III - R•MOMDATIMS ON S_-4 INRAN OHRANM) _ IENICIE

The following recommendations for improving the system to a
limited degree are offered: (U)

1. ALTi3UDE LIM2TATIONS: Relocate the Shoran equipment in the
pressurized section of the fuselage. (U)

2. E I•ENAL RELIABILUY: Relocate the Shoran equipment in the
pressurized section of the fuselage. (U)

3. SIRM:

a. A study be made with a view toward relocating or reori-
enting all or portions of the S-4 Shoran installation in order to
permit better accessibility for operation and maintenance. (U)

b. The AN/APN-84 be modified to eliminate the ghost pulse
from the circular trace. (U)

c. The AN/APN-84 Receiver gain circuits and controls be
modified to provide better operation at gain settings less than
maximum. (U)

d. The length of the scope visor be increased or the
entire visor be redesigned to eliminate the undesirable amount of
"daylight effect." (U)

e. A study be made with the intent of adding an automatic
pilot or some other similar device to increase the accuracy with which
the arcs may be flown. (U)
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M~aXNkIAE AMR §WPO~Rr "MAY

The security classification of this entire Appendix is UNCLASSIFIMB.

1. IM U .•: This appendix includes maintenance and supply
data collected during conduct of Project No. APG/TAS/.I9-A, "Opera-
tional Suitability Test of the B-57B Aircraft.

2, MiCgjK .j: A detailed description of the B-57B aircraft
can be found in the main body of the report.

3, OJECT: To determine the operational suitability of the
B-57B aircraft with respect to mission availability, supply supporL,
maintenance, and personnel requirements incident to organizational
maintenance and servicing.

4, CW I.•: The B-5TB aircraft is operationally suitable
to accomplish its mission in regard to maintenance, supply and personnel
requirement s,

5. _&2FDION: The detailed recommendations listed in
Inclosure 4 be incorporated in the B-57B, or added to the ground
handling, as applicable.
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1. ORGANIZATIONAL IMPACT:

a. esonel: The maintenance and supply personnel authorized
in Table of Organization 1-1157P, dated 1 June 1955, are adequate, in
both skills and numbers, to perform the maintenance functions
necessary to fulfill the operational requirements.

b. Trainina: Formal training for the aircraft and engine
mechanics is desirable. However. with experienced supervisors, quali-
fied mechanics can be transitioned into the authorized skill levels
with on-the-job training. An on-the-job training period of 45 days
with formal training and 120 days without formal training will qualify
the aircraft crew chief and mechanics on the aircraft.

c, Equipment: There are no known items of ground handling
or support equipment that impose undesirable limitations on the using
or supporting ozganization.

2o CAPABILITIES AND L.•rrATION§:

a, Capabilitiels:

(1) The B-57B is capable of fulfilling the mission
requirements insofar as the maintenance functions
are concerned,

(2) Personiel authorized in Table of Organization
1-1157P, I June 19 5 5q are capable insofar as the
numbers and skill levels required for performing
organizational functions in the following aceas:

(a) Aircraft Maintenance.

(b) Electronic and Photographic Equipment,

(c) Motorized Equipment.

(d) Technical Supply Support.

(3) A tactical light bombardment squadron is capable of
meeting the support requirements for the B-57B with
the authorized equipmento
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b. Limitations: $Yhere is no particular limitation to the
maintenance of the B-57B. Howcever, time spent on the technical order
compliance and modification program for the improvement of the opera-
tional capability and safety of flight of the B-57B limits the aircraft
availability and utilization.

3. MAIN•E•ANCE TEXHIOUES: There are no special maintenance
techniques peculiar to this aircraft.

4..cu ,l6WVE.. sNLsI:

a. When the B-57B aircraft were received at the test site,
maintenance and test personnel were already familiar with the test
item. Because of the concurrent RB-57 suitability test, most of the
support equipment and supplies were available. As a result, the
accelerated phase of this operational suitability test progressed
without undue d'lay. However, as with the RB-57 aircraft, the B-57B
aircraft were then plagued by repeated grounding periods awaiting
fixes on one-time compliance technical orders. This condition lasted
during the majority of the test period. The present maintenance
situation indicates that the number of technical order compliances is
diminishing and reaching an acceptable level.

b., The over-all maintenance of the B-57B aircraft is con-
sidered typical for a light bombardment type aircraft. Maintenance

personnel attest to the ease with which this aircraft can be main-
tained, The accessibility of the systems is one of the particularly
attractive maintenance features.
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1. Data were collected. by utilizing the following:

a. DD Form 781, "Aircraft Flight Report and Maintenance
Record."

b. AF Form 533, "Spare Parts Consumption Data for Initial

Operation - New Aircraft."

c. AF Form 110, "Daily Aircraft Status Report."

d. AFrO Form 29, "Unsatisfactory Report."

e. APGC Form 8, "Aircraft Status and Utilization Log."

f. APGC Form 0-519 (rest), "Daily Maintenance Record."

g, Daily notations made from observations and discussions
with maintenance and supply personnel.

h. Weekly compilation of the organizational and field
maintenance required to support the three test aircraft.

2. During the reporting period, the following were investigated:

a. Aircraft availability.

b. Scheduled and unscheduled maintenance requirements.

c. Aircraft systems.

d. Support equipment.

e. Supply support requirements.

f. Personnel requirements.

g. Training requirements.

h. Publications.
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TEST RAULS AND DISCUSSIoN OF RE:-JLTS

1. AIRCRAFT AVAUILABILIY:

TOTAL CALENDAR HOURS IN COMMISSION HOURS OuT OF COMMISSION
HOURS

AVAIAE FIing Not 'Flying MaInt AOCP TOC

19282 359 5100 5700 1005 7118

Percent In Commission 28%

Percent Out of Commission for TOC 38%

2. MAINM'NCE MAN-HOUR EXPENDITURE:

A/C ORGAN IZAT If..L FIELD TOC
Ser No. Scheduld Unscheduled 7"ranl Field

52-1500 1302:15 1020:20 425:30 426:50 122:30

52-1501 2009:05 2923:30 1237:45 1284:10 603:30

52-1502 865:55 788:55 722:15 496:50 415:45

52-1503 1431:10 921:20 848:25 732:10 486:00

TOTALS 5608:25 5654:05 3233:55 2940:00 1627:45

TOTAL MAN-HOUR

AIRCRAFT SYSTEM EXPNDITURE (ORGNL)Q

Airframe 4319:20
Landing Gear 527:40
Hydraulic 234:55
Utility 809:45
Power Plant 2110:30
Fuel 410:30
Electrical 594:25
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TOTAL MAN-HOUR
ALIRCaFT S1STEM ,F_ EXMEI- URE (ORGNL). Cont'd.

Instrument 182:35
Radio-Radar 425:55
Armament 1218:35
Photo 5:30
Electronic 77:30
Fuel Servicing 150:30
Oxygen Servicing 117:00
Oil Servicina 77:50

TOTAL 11262:30

3. INSPECf ION MM-HOUR EXE DITURE:

TYPE TOTAL MAN-HOURS NUME OF AVERAGE MAN-HOURS

INSPEIr ION EXPEND•D_ INSPECT IONS INSPECT ION TIME

Preflight 1153:67 180 6$4

Postflight 733:92 125 5:9

Periodic 3267: 83* 7 466:8**

* This includes 1159:5 man-hours expended on TOC.

** Eliminating TOC, the average periodic inspection time is
301:2.

4. .AIRCAFT SXSIE: All of the aircraft systems were Inves-
tigated. The following list includes the particular deficiencies and
malfunctions of the major aircraft systems:

a. Power Plant:

(1) During the testing period six engines were changed.
The average number of man-hours required to accom-
plish an engine change was 25. This includes re-
moving and replacing the engine cowling. The engine
change was accomplished with a four-man crew and a
built-up engine. The average time required to
"build-up" a J65-W-5 engine was 43.5 man-hours.
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(2) Three engine changes were made during periodic
inspections. According to T.0. No. 2J-J65-2,
"Handbook, Service Instructions, Models J65-W-3,
J65-B-3, J65-W-5 Aircraft Engines". an engine must
be changed if the distance between the longest and
shortest rotor blades in the turbine wheel exceeds
.007 inches.

(3) The primary trouble area was the turbo starter
assembly. A new design improvement has been incor-
porated. The lever arm, P/N 292C180G1, has been
increased in cross sectional area to provide the
necessary additional strength. This improvement
was incorporated into the model C-1 starter and is
currently used in the production, during the over-
haul, and In the retrofit of all starters.

(4) The following trouble areas were encountered and
reported on AFTO Form 29, "Unsatisfactory Report".

(a) Turbo Starter Assembly - Fglin AFB UR
S/N 54-963, 55-44.

(b) Failure of Shock Absorber Lever on Turbo
Starter Assembly - Eglin AFB UR S/N 54-966.

(c) Connector Assembly - Eglin AFB UR S/N 54-1040.

(d) Gasket - Contact Bolt - Eglin AFB UR S/N 54-
1061.

(e) Starter Fairing Assembly - Eglin AFB UR S/N
55-162.

if) Bolt Latch - Eglin AFB UR S/N 55-358.

b. Amament:

(1) There were repeated malfunctions with the M3 machine
gun. Of the total of 42,400 rounds loaded for 18
missions, 28,764 rounds were actually fired for a
fire-out rate of 68%, The malfunctions were a
result of:

(a) B-1 gun charger failure - 10 ,tImes.
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(b) Cartridge discharge link chute jamming - 11

times.

(c) Misaligned ammunition - 4 times.

(d) Improper ammunition box loading - 1 time.

(e) Failure of cartridge to extract - 2 times.

(2) Vibration causes the links to half-turn as they
drop through the flexible link chute, P/N CRA-
90A4F5. The links, piling up in the flexible chute,
result in a jammed link in the mouth of the link
stripper assembly, P/N CRA-l-7/16S90. This condition
was corrected by enlarging the rectangular shaped
funnel to the size and shape of the opening in the
link retaining compartment.

(3) "'Turn around" time: Refer to Paragraph llb,
Appendix B.

c. &fl: There were no excessive man-hours of unscheduled
maintenance expended on this system. The following is a list of
repeated malfunctions:

(1) Fuel syphoning occurred several times during the
initial climb of the aircraft. The diaphragm in the
fuel float valve. P/N 20-1227-000, was being ruptured
from improper torquing of the valve stiffeners and/or
uneven thickness of the diaphragm. UR's have been
submitted on the valve assembly, S/N 54-858, 54-
999, and 54-1000.

(2) Fuel accumulated in the tail cone and drained back
into the belly of the aircraft as a result of the
location of saber vent. A relocation of the over-
flow from station 940 to station #45 would eliminate
this condition. The following UR's have been sub-
mitted: S/N 54-812, 54-990 and 54-1007.

(3) The wing tank vent pressure actuated switch

(Neletron Switch, P/N 417-6-47) has been UR'd because
of the 34 screws in the removable wing plates. An
Engineering Change Proposal was approved by the AMA
for the installation of flush type drain valves. This
will facilitate draining the Meletron switch cans
without removing the panels.
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d. Ajumg:

(1) The forward support bomb hoist fittings, P/N 272-
7040114-1 and 2. were damaged and/or broken during
the loading and unloading of the bomb doors. This
was caused by the hoist slipping from the notch of
the fitting and as a result transferring the entire
weight of the door and bombs onto this brackets Un-
satisfactory reports have been submitted recommnending
a more secure method of engaging the bomb hoist and
forward support fittings.

(2) The right hand elevator tab assembly, P/N 272-4700009-
10. rubbed on the tail cone assembly when the ele-
vator was In the "up" position and the stabilizer
trim was In the "down" position. The vendor of the
empennage has Informed the contractor that the skins
on the spare elevator tab assemblies are manufactured
one-fourth Inch oversize and therefore should be
trimmed at each Installation.

(3) "Popped" rivets and cxcacks were found on the control
surfaces. These coridli~ions were UR'd and the rivets
were replaced.

(4) During and after high winds* the rudder and elevator
control surfaces have been found to be damaged, The
locks are too small to effectively "hold" the surfaces.
Present plans call for a modification technical order
to be written which will provide a more positive lock
assembly. Unsatisfactory reports have been submitted
on this discrepancy.

e. MUUtlt:

(1) The rated capacity of the liquid oxygen converter is
In error. On ten or more tests conducted, it was
found that 4 liters of liquid oxygen Is the maximum
that the converter will holds. The rated capacity
listed in the applicable T.O. s and also on the
manufacturers' data plate on the converter Itself is
5 liters and the oxygen duration charts In the pilots'
handbooks are all basedI on this capacity* This has
been submitted In an unsatisfactory report.
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(2) During servicing, liquid oxygen would not flow into
the system. Investigation revealed that the retainer
ring, P/N 92587-43 in the filler valve, P/N FR-1-AlI
was pushed out of the groove. This could be caused
by the valve In the servicing hose being frozen and
forcing the valve, P/N 738703-1, In the filter valve
beyond its normal travel, thereby causing the retainer
ring to break and/or be forced out of the groove. The
retainer ring has been changed to a heavier material
and unsatisfactory reports have been submitted -
Eglin AFB S/N 55-272 and 55-339.

f, Electrical:

(1) Aircraft batteries were discharging when the aircraft
were standing idle for a short period of time. Inves-
tigation revealed that the voltage regulator on the
standby instrument inverter, P/N AN3532-1, was wired
directly to the battery hot bus. A battery switch
placed in the standby instrument inverter would elimi-
nate this condition,

(2) The battery can be used as a source of power to fire
the cartridge on the starter for the engine. The power
then being generated by the first engine can be used to
fire the cartridge on the other engine starter. This
starting procedure would minimize the need for the
battery cart for all engine starts. It is necessary
to note, however, that auxiliary power essential for
preflight and postflight inspections.

g, Radio-Radar

(1) Radio: Approximately 96 maintenance man-hours were
expended on correcting repetitive radio malfunctions.

(a) ARN-6 Radio Compass:

1. Radio compass sensing antenna came loose or
broke at the canopy connector six times; re-
ceipt and compliance with Technical Order
1B-57-555, "Installation of blade type sense
antenna for ARN-6," should correct this
difficulty.

2. The Radio Compass was reported to be inaccurate
and unreliable In stormy weather, Thirty
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maintenance man-hours were expended in
attempting to correct the difficulty. Com-
pliance with Technical Order 1B-57-555 should
correct this difficulty.

(b) Radio receiver R-122 AHN-12. The marker beacon
light was frequently reported to be inoperative
above 6000 feet altitude. A study of the tech-
nical order on this equipment revealed that the
equipment lacks a switch in the lamp and switch
assembly part number AN-3157-4. (Refer to Section
3, Paragraph 3-5, Page 5, T.O. 12R5-2ARN12-2,
"Marker Beam Receiving Set AN-ARN-12.") Installa-
tion of such a switch on another aircraft, not
being tested, on which this trouble was reported,
corrected the difficulty. The failure of the
lamp at altitude according to the Technical Order
is that the strength of the signal received at
altitude is insufficient to light the lamp. The
switch is used to change from low to high sen-
sitivity of the receiver. None of the equipment
installed has such a switch and the reason for
its omission is unknown. A UR was submitted,

(c) The pins on the male portion of the quick dis-
connect plug, P/N AN-3100A-18-12P, located under
the ejection seats were found loose or broken on
six occasions. Replacement time averaged 4:15
maintenance man-hours. The rigidity of the in-
stallatJon appears to be a factor and a more
flexibla connection would appear desirable.

(d) The condenser on the Marker Beacon Antenna
Assemblyt AT-134 located on the inside bottom
of the fuselage between frames 37 and 38 was
found broken on two occasions. This was attri-
buted to t he equipment being stepped upon by
maintenance personnel. The gears on the ARA-19
tuning drive, used in connection with the ARN-6
receiver, jammed on 4 occasions, This caused
malfunction of the automatic tuning on the com-
pass. The average time for trouble correction
was four maintenance man-hours. The cause of
the difficulty appeared to be improper adjustment
on installation. A slhjht inadvertent deviation
from the required relative installation of the
tuning drive, and the receiver puts a strain on
the gears and drive shaft which results in the
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(2) Radar:

(a) Several missions were cancelled due to malfunction
of the S-4 Shoran Equipment, Three-fourths of
the maintenance man-hour expenditure shown under
Paragraph 2 for "Radio-Radar" was expended on
the S-4 Shoran Equipment. It was very difficult
for maintenance personnel to maintain this set
due to the lack of adequate maintenance publi-
cations. Toward the end of the test, the manu-
facturer's publication "Field Engineering Manual-
Shoran Set Mq/APN-84" was received. Subsequent
to the receipt of this publication Modifications
One and Two were accomplished, and parts were
ordered for Modification Number Three, Modifi-
cation Number One has to do with the T-342
Transmitter, the range indicator and the signal
comparator*

(b) Modification Numbers Two and Three deal with the
range indicator and the signal comparator only.
After this publication was received, three
successful missions were flown with this equip-
ment. The transmitter, T-342, gave the most
serious trouble, One hundred twelve man-hours
were expended on this trouble alone, The com-
mutator was found to be out of adjustment eight
different times. Other troubles encountered were
non-repetitive, but required the expenditure of
51 maintenance man-hours for correction,

5. SUPPORT EOUIPMOT: All of the supporting equipment was in-
vestigated.

a. The following deficiencies were noted with the support
items:

(1) Tow Bar: This item has been modified to prevent
damage to the pitot tube shaft when the aircraft is
being towed over uneven terrain and/or when the tug
makes a left turn. The tow bar is suitable when
used with a tug that has a low hitch,

(2) Bomb Doors: Presently there are no extra bomb doors
assigned to a squadron, To minimize turnaround time
for this aircraft, it is necessary to utilize pre-
loaded bomb doors.
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(3) MA-i Servicing Unit: This unit, Stock Number
8210-810200. is suitable as a multipurpose
aircraft ground truck.

b, The following items are tools requested by maintenance
personnel. The addition of these tools to the kits would decrease the
time expended on maintenance in general.

(1) Cogaunica&tion Requirements:

(a) Adequate hand tools for Cannon plugs would
be water pump type pliers with hard leather
or fibre gripping jaw seats. Recommend one
per tool kit.

(b) Stakon wrenches are not authorized but are
necessary to facilitate maintenance. Recom-
mend one per tool kit.

(c) Spintite wrenches in standard sizes are
needed to facilitate maintenance because
of the inaccessible locations of various
parts. Recommend one set per tool kit,

(d) Wire strippers are necessary for the
communication section. Recommend one per
communication section,

(e) Speed wrenches for Allen head screws will
considerably decrease the man-hours expended
in removing the 16 screws on the AN/ARC-27.
Normally, 10 to 15 minutes are consumed in
removing these 16 screws. WiLh a specially
designed speed wrench, this time could be
reduced to two or three minutes. This,
multiplied by the number of ARC-27 sets in
a squadron, would result in a considerable
saving in man-hours. Recomnend considera-
tion for such a tool and issuance of one
per communications section.

(2) Airframe Reguirements:

(a) A tire pressure gage is a necessary tool
to be added to the mechanic*s tool kit.
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(b) No special tool has been issued, at the present
time, for removal of the brake assemblies. They
are preoently being removed with mallets.

(c) No bearing puller has been issued, at the present
time, for removing bearings from the axle prior
to removing the axle on the nose landing gear.
The axles are presently removed with hard rubber
mallets.

ce Presently, two headsets, H-70/A/C (28000-70) Claxs I6-A,
S/N 1790-207385219t are authorized In the ECL 30-30-AICIO. However*
when two or more aircraft need comunications preflights or postflights,
there is a maintenance delay in that two men are required to check out
the equipment in each aircraft, This results in other aircraft awaiting
maintenance. It is recommended that two headsets be assigned to every
four aircraft.

6, SUPPLY SUPPO~r REQUIR~EMENS:

a. Sare PaUts Consumtion: A complete list of the spare
parts consumed has been submitted on &F Form 533, "Spare Parts Consump-
tion Data for ILitial Operation - New Aircraft."

b. Test SuDvort Table: This table, as compiled by the Glenn
L. Martin Aircraft Company, is unsatisfactory. The items are not listed
in a class code sequence and consequently it is necessary to completely
screen the table each time information is received or desired. Further,
many items were received under different stock numbers than previously
listed in the table. This resulted in warehouse storage of some test
sfIpport items.

ce G =aui The AM is considered generally satisfactory.
Upon completion of the tests approximately 75 line items had not been
received. Numerous items were received from AF depots which were not
listed in the AFSD *9608960 and #9608951. (During the concurrent tests
on the B-57B and RB.57 type aircraft, many of the support items were
interchangeable.)

d. Tentative Table of Euimet: The Tentative Table of
Equipmemt, dated 15 April 1955 is adequate. An organization equipped
with the items listed in this table is capable of meeting the support
requirement s.
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e, Eauinment Comoonait List: There are discrepancies between
the number of assigned manual bomb hoists, S/N 6220-4060, in 1CL
20-43-11 dated 2r, April 1965. (Airfrmee Special Tools and Equipment
Maintenance) and BCL 20-00-5, dated I Dec 54, (Aircraft Organizational
Maintenance). The former anthorizes one hol--t per three aircraft and
the latter authorizes four hoists per two aircraft. Four hoists are
necessary to mount a fully-loaded bomb door. Therafore, ECL 20-43-11
is in error and a request for change has beow submitted.

7. bjjiJ= _ LU &M : Table of Organization, T/O 1-1157P
dated 1 Jane 1955. Is adequate. No additional personnel 3re required.

80 TUI ji• n a Factory training is desirable in air-
craft familiarimation for the maintenance supervisors and aircraft
crew chiefs. The crew chiefs can then train the remaining crew members.
The senior level specialists in the remaining fields (Hydraulics,
Electronics, Communications, etc) are considered proficient to maintain
their respective systems.

9. t: The following aircraft and engine technical
orders have been investigated. The deficiencies found will be compiled
and submitted on AFrO Form 29, "Unsatisfactory Report."

a. Technical Order No* iB-57B-1, "Flight Handbook", dated
15 February 1955,has been adequate sliace revision.

b. Technical Order No. IB-576-29 "Handbook of Maintenance
Instruction", dated 14 March 1955 has been t-roken down Into 13 separate
handbooks on the individdal aircraft systems. These handbooks were
received starting In May 1955 and to date have proven very satisfactory.

c. Technical Order No. B--57A-3, "Handbook of Structural
Repair". dateG 30 March 1955, has been suitable since revised.

d, Technical Order No. JB-T7A-4, "Parts Catalogue", dated
6 April 1955, ix vastly Improved over earlier publications. No
deficiencies have been reported since the receipt of the revised
publication.

e, Technical Order No, l5-6TB-5, "Handbook Basic Weight
Checklist and Loading Data", dated 28 March 1955, has been satisfactory,

f, Technical Order No. 1B-57A-6,, "Handbook of Inspection
Requirements", dated 5 January 1965, has not yet been received from
the prime depot. The supplements are being received through channels.
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g. Technical Order No. lB-57A-7. "Winterization Instructions
and Check List." dated 22 October 1954. was evaluated in the Arctic
Phase Report, APG/TAS/119-C,

h. No technical order has been received, or, as far as is
known, has been published on the S-4 Shoran equipment. However. the
manufacturer's publication "Field fhgineering Manual - Shoran Set -
AN/APN-84," which was received prior to the termination, appears to be
adequate and was effectively used during the short period of the test
it was available.
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W~ILED RECOM-ENDAT.ONS

1. A more secure method of engaging the bomb hoist and forward
support fittings be provided.

2. A mor3 positive locking assembly be provided to hold the
control surfaces.

3. One extra bomb door be assigned to each three aircraft in a
light bombardment squadron.

4. The hand tools listed in Inclosure 2. Paragraphs 5b(1) and
Sb(2) be added as recommended.

5. ECL 30-30-AlClO authorizing the number of assigned communication
headsets be increased to two sets per four aircraft in a light bombard-
ment squadron.

6. E•L 20-43-11 and ECL 20-00-5 be reviewed to determine the
correct number of manual bomb hoists to be assigned per aircraft.

7. Technical Order 1B-57B-6. "Handbook of Inspection Requirements,"
dated 5 January 1955, (Basic Handbook) should be forwarded to the using
organizations from the prime depot.

8. Technical Order No. 1B-57A-7, "Winterization Instructions ald
Check List," dated 22 October 1954, be revised as recommended in the
Arctic Phase Report, APG/TAS/119-C.

9. A technical order be published on the S-4 Shoran equipment
based on the RCA publication "Field Engineering Manual* Shoran Set
AN/APN-84."

10. Prntection be provided for the marker beacon antenna assembly
Al-134 or the equipment be relocated.

11, An engineering study be made to determine the feasibility of
installing switch P/N *4-3157-4 in connection with Radio Receiver R-122
ARN-12 and the marker beacon light to improve its functioning at higher
altitude.

12. T.O. 12R5-ANI12-2 be revised to give more accurate information
in regards to the absence of the above switch from the system.
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HERAN FAC-TOI

1. INTIWDUCTION:

a. This section provides detailed descriptions of the Night
Intruder APN-11A and LABS missions and outlines recommended Special
Weapons Training and procedures. These missions were selected for
study since the intent of the Human Factors Team was to provide only
that information not readily available to the training officer. Other
system missions such as Shoran, Strafing, Dive Bombing, etc., were not
considered since most B-26 units are already experienced with these
problems. The descriptions of the LABS and APW-11A missions include
the equipment associated with the mission and pertinent check lists
and SOP's. A bibliography of relevant reference documents is also
provided. (U)

b. Investigation disclosed that official Technical Order
Handbooks were not available for the LABS and APW-llA Bomb Systems.
The information contained in the Maintenance Technical Orders for these
systems was felt to be too technical and otherwise inadequate for pro-
viding the aircrew operators with the knowledge background required. (U)

c. Considerable training type information concerning these
systems was found in various source documents (WADC reports, APGC
reports, Factory Manuals, etc.). Inspection of the distribution lists
for these documents disclosed that very few, if any, of these documents
had been distributed to the Tactical Air Command Light Bomb Wings at the
time of their issue, since a requirement for this type of information
did not exist at that time. To facilitate the flow of this information
to the using wings in a form immediately usable for training of B-57B
aircrew personnel is the purpose of this section. These mission
descriptions should be considered merely as preliminary orientation
material. More adequate training manuals vill no deubt be provided at
a later date. (U)

2. THE APIW-11A MISSION:

a. Introduction:

(1) The AIW-llA is a radar guidance system consisting
of a ground radar station (the MSQ-1), an airborne
radar group (the APA-90). This system provides the
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B-57B with a blind bombing and navigational capability
that enables It to provide close front line support
under all-weather conditions, in both day and night
operations, The AWN-11A system may be used for straight
and level bombing of all types of stationary targets
and has a potential for positioning the aircraft to attack
moving targets with rockets or machine guns. (U

(2) The requirement for this system derives from the fact
that cloud cover frequently makes visual high level
and dive bombing impossible. On such occasions the
a!tility either to bomb through the clouds from a high
altitude, or to break through the clouds in position for
a short low level run, is essential. (U

(3) The APW-11A system permits the controller of a single
ground radar station (the 18Q-1 component) to measure
the range, azimuth, and elevation of the bombing aircraft.
From a knowledge of the range and azimuth of the target
relative to the ground station, and the measured posi-
tions of the aircraft, the controller can direct the
pilot to fly a su± ;> course to the desired bomb re-
lease point. The mbQj-l ground equipment consists of an
automatic tracking radar, a computer, a command coder,
and other necessary electronic equipment. The APW-11lA
airborne transponder beacon, in addition to providing
the visual beacon function to the ground station, also
provides a command channel for directing the aircraft,
when interrogated by the ?6Q-1. (U)

b. Genra: This system was first tested in 1950. it was
essentially a -further refinement of the original SCR-584 equipment.
To attempt to counter enemy janmming this system incorporated an air-
borne beacon, the AIW-llA. This airborne beacon not only aided tracking
but provided a pulse coded coimnand channel used by the 15Q-l operator to
direct the aircraft. Being a transponder, the AFW-llA Beacon, when in-
terrogated by an appropriately coded radar pulse, emits a return signal.
This strong beacon reply enables the ground station to track the air-
craft for a much further distance than it could by skin-tracking alone.
The computer, as it is fed information regarding altitude and range,
first calculates the present rate, then a predicted future position
and finally on the basis of this informuation automatically computes the
bomb release potnt. A further Improvement was the APA-90 Indicating
Group by which guidance directions are visually presented to the pilot.
Comnands are received by the APN-11A as various combinations of certain
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frequencies. Each such combination triggers off a different relay
and in turn, sends current to a certain light bulb. Placed on the
instrument cover directly over the light bulb is a decal bearing a
commnand, Through this command channel it is possible for the ground
operator to transmit up to 25 different Instructions or commands to
the pilot. The display as found on the pilot's instrument panel in
the B-57B is shown In Figure 19. (C)

Figure 19: APA-90 Indicator Installation in the B-578 (LU)

In early 1954 the MSA-2 Steering Angle Error Computer was added to
the 160.4 System. The purpose of this item is to compute the bomb
release point from any direction to the target. With this addition
to the system it Is ntot necessary for the aircraft to be held on one
straight-in approach course since the computer continually calculates
a new in-bound course to the nearest release point. This is analogous
to "homing in" on the radio compass as contrasted to "tracking in" on
a predetermined heading. Most recently, the circuitry of the AWY-11
has been improved and refined resulting in the APW-11A equipment which
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has no essential differences in display or function.

Figure 20. MSQ-1 Consoles and Plotting Board (C)

c. Guidance Procedures:

(1) Following takeoff the aircraft is picked up by GCI
and guided to a rendezvous point at a scheduled time.
GCI informs the pilot when he is over the rendezvous
point and gives him the altitude and heading to fly
so that the MSQ-1 radar operator can pick him up.
(See Figure 21.) (C)

CI +T1 (Bombs)

STATION

(Voice guidance u e T (Guns)

v"817

To Mendez vou sI

S'C-RLS'
IISTATION STATION

(Radar BU Idance vieGiac
To Target) Fer Recovery)

Figure 21: GCI - MSQ-l COOD)INATION (U)
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(2) The ISQ-l radar operator monitors the flight path
from rendezvous point to the IP making radar contact
as close to the rendezvous point as possible. When
"lock-on" has been accomplished the red Radar Contact
Light illuminates at the top of the pilotts APA-90
Indicator. (See Figure 19.) (This is the first in-
dication to the pilot that he has been picked up by the
W4-1 station.) At this time the pilot may call the
15Q-l controller to identify the type ordnance carried
so that the aircraft can be directed to an appropriate
target. The same IP may be used for several targets
and is so selected as to provide a minimum 90,000-
yard course to the target. (C)

(3) The aircraft remains under W4-1 guidance from the
radar contact point following rqpesvous point
passage until bombs away. Thereafter, the aircraft
is again picked up by GCI and may be directed to
another area where visual attack is possible or it
may be guided back to the base, whichever the case
may be. (C)

d. Guidance and Action Commands:

(1) Commands from the MSQ-1 ground controller are por-
trayed for the pilot on an indicator as illustrated
in Figure 19. Each individual instruction or command
is printed on a removable decal which has been inserted
in the appropriate place on the faceplate of the in-
dicator. Choice of commands to be used is made by
the using agency. Each decal is illuminated by an
individual light bulb whenever the appropriate airborne
relays are energized by a coded pulse transmission
received from the ground W4Q-1 transmitter. The
ground controller also has identical removable decals
on his 1SA-2 Control Panel. (See Figure 22.) It
is doubtful that the decal designations would ever
be changed for any particular theater of operations
once initially established. (C)
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Figure 22: MSA-2 CONTROL PANEL (C)

(2) Commiands always consist of a primary signal followed
by a secondary signal, the latter being accompanied
by a headset tone. The pilot acknowledges the command
by depressing a "Roger" button and simultaneously
initiating the appropriate action. Depression of the
"Roger" button "erases" the signal from the pilot's
indicator, leaving it clear for the next signal and
simultaneously Indicating to the ground radar operator
that the signal was received. In the event that the
pilot should fail to depress the "Roger" button, the
ground controller, by observation of the aircraft's
track, can determine if the pilot has made the
correction, in which case he can erase the signal
from the ground by either issuing the next primary
signal or by a special erase button. In the event
the pilot failed to "Roger" and also failed to make
the correction, the ground operator would erase the
signal and transmit a different signal for test
purposes. If this second signal also failed to
elicit a "Roger" and/or a correction, then a mal-
function of the primary guidance equipment would be
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assumed and the alternative guidance system would
be employed (see paragraph f, below). (C)

(3) Primary and Secgndsry Signals:

(a) For each primary signal there are five secondary
signals. (C

Primary Sionals Secondary Signals

(meaning turn right) 6 V50,1009300,900
(meaning turn left) * ** S

Fly at.. .e ee. * l 1,5,l010, 2#30
(thousands of feet)

Prepare to)
Action Y * * 0 00 00. Control Check, Bomb,

Strafe, Rocket, Return
to base

Ordinarily the secondary signal immnediately follows
the primary signal. One of the first commands received
after first radar contact is to FLY AT (given alti-
tude) feet. The pilot should thereafter strive to
maintain this altitude as closely as he can, however,
the 15Q computer continuously monitors the actual
altitude of the aircraft and recalculates a new
bomb release point Instantly for any altitude
change (the computer cannot keep up with very rapid
altitude oscillations, and these must be avoided).
Airspeed is maintained as briefed, though here
again the computer will keep up with airspeed changes
if they are not made too rapidly. (C)

b)The ground controller reads the steering angle error
directly from a dial on his console. As soon as a
need for correction is noted he manipulates two
toggle switches resulting In the transmission of
first, the primary left or right arrow signal,
second, the appropriate numiber of degrees to turn.
It Is Important to note that the steering angle
error calculated by the USA-2 computer Is actually
the correction that must be made to establish a
new inbound heading to the closest bomb release
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point; this correction will not necessarily
bring the aircraft back to any inbound heading
previously held and in fact seldom, if ever,
does this. (C)

(c) During the last 60 seconds of the bomb run
preparatory and action commands are auto-
matically transmitted to the pilot. At the
Air Proving Ground Command the MSQ-1 equipment
was set up to transmit the primary PREPARE TO
signal 35 seconds from bomb release. (See
Figure 23.)

No Steering 10 Second Count
Guidance Final Steering Down (9 seepa
Possible Guidance Opportunity Plus A Solid Tone)

)01 2S" 10' 0.
"PREPARE "i1OND41" Signal Erasos *ACTION"' 1101S"

TO" Open Automatically
lomb

Doors)

"These signals are all automatically transmitted at times indicated.

"On 'ACTION" ground controller gets a light, but the aircraft indicating
group may or may not have a repeater light.

COMMAND SEQUENCE FOR AUTOMATIC BOMB RUN
(APW-IIAjMSQ)

Figure 23: Automatic Bomb Run Command Sequence. (S)

This time can be varied up to 60 seconds from
"bombs away" as desired by the using agency.
As can be noted from the diagram the prepara-
tory command consists of two signals PREPARE
TO and BOMB (or STRAP! or ROCERT) spaced five
seconds apart. At this time the pilot opens
bomb bay doors; the command of execution (the
BOMB signal) is preceded by a 10-second "count-
down" which consists of I second tones sent
out each second for nine seconds followed by a
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one-second tone. The BOMB decal is Illuminated
just as the one-second tone terminates, thus
giving the pilot two simultaneous indications
for depressing the bomb release button. (C)

e. Other gse for the1 APLV-11A System:

(1) The APW-11A system theoretically may be used to
guide aircraft to strafing, rocketry, or dive
bombing targets (though this would be more appli-
cable to the day rather than the night situation).
Theoretically, it would then seem helpful at night
or during conditions of poor visibility if the
pilot could be placed in such a position that he
knew the target area was directly ahead of him.
In the case of small size or moving targets he
would then visually seek out the targets for attack.
Conceivably, the pilot could blindly strafe a large
bivouac area or other large area target with some
success through the use of this system. (C)

(2) The guidance used for such missions would essentially
be the same as for straight and level bombing. De-
scending changes in altitude would be programmued so
that the aircraft Is at an appropriate altitude from
which to commence the attack when the action commnand
signal is received (either STRAFE or ROCK=F or BOMB).
In the case of dive bombing, the aircraft could be
safely guided during a descent through cloud layers,
so that it will break out into VFR conditions on a
heading to the target. The pilot could then initiate
a visual attack upon a target. (C)

(3) The TAC has evidently met with some success in the
development of this technique for day operatioias.
The following quotation from "Manual of AN/MSQ-l
Operating and Plotting Instructions for Close Support
Tactics" TAC, April 1952, concerns practice runs made
with F-84 type aircraft. "The practice runs were
very successful. The accuracy attained, using only
'map scale' for target location, was such that only
minor course changes were necessary to make the first
run over the target successfully. The only difficulty
encountered was that the aircraft is usually lost near
the end of the letdown. This is primarily due to the
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fact that the aircraft was below the line-of-sight
range from the radar. The aircraft was easily picked
up as soon as "'fficient altitude was attained." (C)

(4) Other uses for the APN-1IA System described in the
above cited manual are as an aid to navigation for
assisting reconnaissance operations and for deter-
mining winds aloft information. (C)

f. The Alternate System: In the event that a malfunction
precludes the use of the primary radar guidance system, an alternate
radio (VHF or UHF) guidance system may be employed. (For distances
over 60 miles the beacon function for the APP-ll must still be oper-
ative for the alternate system to operate.) When a malfunction occurs
the ground controller switches over to a VHF or UHF frequency that
the pilot has been briefed to monitor. The alternate system is very
similar to low frequency radio range beam flying. Two Morse Code
letters are transmitted such that one letter indicates a steering
correction to thc right, the other a correction to the left; when a
steady tone is heard the dircraft is "on course." The various letter
combinations used are A and N, or U and D, or T and E. There is no
buildup in volume as the aircraft nears the bomb release point, hence
the pilot must rely on the 10-second countdown to prepare him to
release the bomb load. (C)

g. Input Data to the ComDuer: The exact range and heading
from the MSQ-i station t-o the target must be known. The only other
data fed into the computer consists of metro winds at altitude for
the target area and bomb ballistics data. The latter is provided by
a removable bomb ballistics box. Such a box is required for each
specific type of bomb, e.g., 500-lb. GP with conical fin, T-63
Practice Unit, 500-lb. Frag clusters, incendiaries, etc. (C)

h. Air Provin Ground SOP for MSO-1/APK-llA Operations:

(1) Prior to Take ff: Perform light check by placing
control switch in extreme clockwise position. (Light
Check.) (U)

(2) Thile Climbing to Rendezvous Point: (U)

(a) Call NSQ-l and establish radar contact.

(b) Perform control check as follows:
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1. MSQ-I will transmit commands in sequence.

2. After each command shows on the indicator
(primary & secondary) the pilot will re-
peat indicated commands on UHF to 4Q-1,
whereupon the ground controller erases
the signal and transmits another.

3. Pilot WjI 9t execute commands during
this check.,

(3) Turn over Rendezvous Point and take up briefed
heading toward tatget. (U)

(4) Switch UH from MSQ-I (control radzr) Channel
ýto Bombing Range and get clearance to drop
bombs. (U)

(5) Switch UHF from Bombing Range Channel to MSQ-2
(safety monitoring channel and call). (U)

(6) Commands fiom NIs-I as they appear on the APA-90
Indicator will be Rogered and Executed. Simul-
taneously pilot will monitor MSQ-2 UH Channel.
(U)

(7) MSQ-2 will give times at which it is safe to
drop over UHF. (U)

(8) Sequence of commands approaching target as they
appear on AFW-I1A indicator: (U)

(a) MFPAW TO
BCMB (This is a preparatory comnand only.)

(b) Both of the above will be "erased."

(c) Approximately 18 seconds will elapse
during which time guidance commands may
be received and must be executed.

(d) Approximately 10 seconds from "Bomb Release
Point" counddown will begin.

(e) BDUB - This is release point and bomb must
be toggled off Imediately.
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(9) During the last 10-second period before "Bombs Away"
the pilot will hear IntermitLtent tones spaced approxi-
mately 1 second apart for a "countdowni" uf 10. (U)

i. otherwis Critle classifications are unknown unless
otherwise indicated*)

(1) Operations Analysis Technical Memorandum No. 50. "A
Survey of Shoran and NSQ-l/APWllA All Weather Bombing
Capabilities of the United States Air Forces in Europe
as of May 1954." Critle: S•iEF) by More. Tyler and
Sherman. 1 Sep 54, DCS/O, Hq USAF. (U)

(2) Operations Analysis Technical Memorandum No. 44. "Ar.
Evaluation of Shoran and MSQ-l All Weather Bombing
Systems in Europe as of Aug 539" by Howard M. Jenkins. (U)

(3) Operation Analysis Memorandum No. 1. "An Evaluation
of Ebercise Nice Try." by Jack Silber and Max Astrachas,
15 July 54, Hq 491h Air Division (Operational). (U)

(4) "Manual of AN/MSQ-l Operating and Plotting Instruc-
tions for Close Support Tactics," prepared by Tactical
Air Division Post Teams, April 1952, TAC, USAF, Langley
AFB,, Va. (U)

(5) Handbook Operation and Description of Radio and Radar
of RB-57. (Title Unciassified.) T.O. 1J A
(U)

(6) Handbook - Operating Instructions Radar Set AN/APW-ll
(Title Unclassified.) T.O. 12PYr-2 II-1 TT . Z,
ZAPW-11-2 (U)

(7) Handbook Operating Instructions - Close Support Set
AN/MSQ-2 Crtitle Unclassifiedd) T.O.* 3Wr.Q=
(U)

3. THE LADS MSSIHN:

a. lktgucaaa The LABS (Low Altitude Bombing System)
technique has proven satisfactory for the delivery of special weapons
in certain fighter type aircraft and shows a very promising potential
in the B-57B. Testing by day avd night have demonstrated that the
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handling and performance of the B-5TB aircraft are compatible with this
delivery technique. Nevertheless, it is obvious that the chronic night
intruder problem of target location severely limits the application of
this mission in the tactical situation, i.e., the location at night of
many night intruder type targets is often impossible in the B-57B with
its present navigational and search equipment. The following discussion
is predicated on the assumption that a solution to this fundamental prob-
lem will be found (such a solution would undoubtedly necessitate the incor-
poration of an airborne radar navigational capability, e.g., APN-59 Light-
weight Airborne Radar,.) (S)

b. The Basic [AB Techniuue:

(1) The LABS technique resulted from efforts to provide
a low level special weapons delivery attack capability.
Several con siderat ions entered into the establi shment
of a requirement for this sort of attack, namely (a)
the need for a visual sighting system that could be
used with much greater frequencies than weather (cloud
cover) would permit at high and medium altitudes, (b
the greater accuracies in target identification and
attack obtainable at low level, (c the need for an
attack technique that would minimize the probabilities
of radar detection with subsequent ground directed
interception, and (d need for a delivery technique
that would attain accuracies and still provide adequate
escape distance for the delivery vehicle. (U)

(2) The missiun is planned so that the pilot approaches
the target at a predetermined low altitude and air-
speed. In a day mission this would generally be at
minimnun altitude and maximum speed* A landmark which
may be easily identified (bridge, railroad track,
dam, coastline. etc.) is employed for a visual IP.
This is the point over which the Bomb Release (Pickle)
Button is depressed to start the timing cycle for the
final run Into the target. A line or silhouette IP
at right angles to the inbound heading is easiest to
identify and is most accurate for timing purposes.
For night attacks with this syztem, the location,
identification, and accurate flying-over of the IP
is so greatly complicated by the lack of visibility
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in darkness (assuming blacked-out combat conditions)
that the IP technique with LABS becomes impracticable.
The only practicable method remaining is the "over-
the-shoulder" technique in which the target becomes
the "Pickle point" and the "Pull-uppoint." (S)

I ELEI

I

~i IL
O CB A

TARGET RELEASE OPULL-UP 'PICKLEPOINT POlINT* POINlTO

TYPICAL LABS MANEUVER

Figure 24: LAB Technique ($)

(3) By using a LABS Bombing Table for trajectory data
(C to D on Figure 24, above), a pull-up table for
data on time, distance, and altitude gained during
the pull-up (B to C), and the distance between the
IP and release point, a time can be set into the
bomb fuzing to permit a burst at a desired altitude
along the bomb trajectory after release, The time
required between IP (Pickle Point) and Pull-up Point
is set Into the time relay box of the LABS computer*
The preselected release angle Is set into the gyro
component. (S)

(4) Actual conduct of the run involves flying over the
IP on a predetermined heading, altitude, and air-
speed. The Pickle Button (bomb release button) is
depressed, and the run is continued through the
timing sequence. At the end of this time, the
reticle light goes out* and the pilot commences his
pull-up at a constant "G." referring to the LABS
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Indicator for "G" and wings level control. As the
aircraft attains the preset release angle the bomb
release is made automatically by the LABS. After
release the pilot continues the maneuver through an
Immelmann turn, descending with maximum power to
accelerate as rapidly as possible to top speed in
order to gain as much escape distance from the blast
as possible. (S)

(5) For angles of release of less than the "over-the-
shoulder" type, an IP is required to provide a point
from which a pull-up may be accomplished accurately
in respect to all distances concerned. (S)

c. Targets: The general operational requirement for the
B-57B requires a capability to deliver special weapons at night or
during adverse weather conditions upon the types of targets (airfields.
rail hubs, seaports, large troop concentrations, major supply depots,
etc.) of a size commensurate with the yield of a special weapon and
the escape distance attainable by the vehicle. The low level techniques
greatly add to the navigational problems of a fast moving aircraft,
particularly at night. It may be expected, therefore, that only the
more prominent type targets will be suitable for night intruder attack,
Such a target would have some sort of profile or distinguishing feature
that would permit identification for sighting purposes at distances of
from one to five miles to insure accurate lining up for the attack. (S)

d. Radius of Actlion: The radius of action may be expected to
vary from 250 miles to perhaps 900 nautical milea. There would un-
doubtedly also be suitable targets at ranges of less than 250 miles and
others beyond the maximum range of the aircraft. The maximum radius of
action would be determined by the type of mission as warranted by the
tactical situation. (S)

e. Onae: It is doubtful that the LABS Technique would
ever be used to deliver conventional ordnance, since accuracies required
for conventional bombs are not usually attainable with the LABS technique.

f. DescrivtIon of the EguiDeut: The MA-2 LABS is manufac-
tured by the Minneapolis-Honeywell Regulator Company &nd is sometimes
known as the "Modified LABS" or the "LABS *B' System" in order to
distinguish it from the earlier MA-I and MA-lA computer sets. CMhe
official nomenclature of the MA-2 Is: Computer Set, Bombing System,
Low Altitude, Type UA-2.) The MA-2 LABS provides an atomic delivery
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capability superior to that obtainable from the earlier MA-1 version
with respect to both accuracy and versatility. The computer set consists
of six basic components weighing a total of 23.5 pounds. Further de-
tails are included in Appendix H. (S)

g, Fliaht Technimuer The control of the aircraft throughout
the LABS delivery maneuver is relatively simple, since this is nothing
more than an Immelmann. However, the accuracies with which all ele-
ments of the entire attack phase must be performed make this method of
delivery highly vulnerable to many errors that will produce unaccept-
able impact accuracies. In the B-57B, the technique requires an attack
ground speed of 420 knots. This speed must be attained at sufficient
range from the pull-up point to permit accurate trimming of the aircraft
in all planes. Approximately 94% RPM will hold this airspeed; however,
it is usually necessary to add full power in order to accelerate to
420 knots in time for the run-in. (Ranges at which the target can be
seen from attack altitude preclude establishing a run-in in excess of
five to eight miles even in excellent conditions of visibility,) Once
established on the run-in, the final switch adjustments on the LABS
and bombing equipment must be made. The run is guided by lining up on
the target with the pipper of the Mk Mod 8 sight. At the IP the Pickle
Button is depressed, and the LABS Indicator becomes the primary control
instrument although continuing reference is made to the Mk 8 pipper to
assure accurate line-up* At pull-up, the pilot begins a vertical pull-
up, referring to the LABS Indicator for both the proper rate of accelera-
tion and proper flight attitude (wings level), In the general night
situation, consisting of a well blacked-out target, the target becomes
the IP and pull-up point and the "over-the-shoulder" toss has to be
employed. The control of the aircraft in this latter maneuver is
identical to the control necessary for low angle releases with the IP
technique, (S)

he Planning the LM Mission:

(1) Prefliaht Plannina Factors: The successful use of
the LABS computer is based primarily upon good mission
preplanning and precise pilot procedures. (S)

(a) The following factors must be considered during
the preflight planning:

Ip Distance and heading from initial point to
target*

L. Wind and pressure in the target area.
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3. Elevation of initial point and target.

4. Airspeed and altitude of bombing run,*

5_ Intervalometer timing.*

6, G-force during pull-up.*

*These factors are all interdependent and must
be selected simultaneously.

(b) After becoming airborne it is mandatory that
the Pilot follow the Dreolanninci exactly because
no changes can be made in the LABS computer
settings from the cockpit.

(2) Weather LiTltatlons: Weather minimums at the target
can be as low as a 1000-ft ceiling and 5 miles
visibility. If the mission is to be run at high
altitude on the way to the target, the ceiling must
be high enough or sufficiently broken so as to permit
a safe letdown to attack altitude without risk of
flying into the ground, (S)

(3) ReouiRed Mission Planning Material: (5)

(a) Tables

1.. Bomb ballistics table.

... Aircraft pull-up table.

3. Aircraft angle of attack table.

4, Cruise control data.

(b) Mars. Charts and PhotooraDhs:

j_ En route charts as desired.

•, Low level course maps 1:500,000 scale.

3_ Target and IP maps and/or photographs
1:500,000 scale, or smaller scale.
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(c) Weather Information:

1_ High level winds and temperatures en route.

2. Ceiling and visibility from letdown point
to target,

3, Low level winds for low level course and
target,

4. Temperature and pressure in target area.

(4) Mission Plannina Procedures: The following outline
describes the steps to be followed in planniing a
typical LABS mission against a representative tar-
get. The limited scope of this test did not permit
as comprehensive an investigation of this area as
would have been desired. For this reason much of
this information has been adapted from previous tests
conducted with LABS equipped F-84G's (but only where
such information was thought to be equally applicable
to night B-57B operations). (C)

(a) .Tartet Data ComDutations: Standard procedures
are used to determine the type weapon, yield,
fuzing, and burst height required. Once this
information has been determined the following
computations are made in the order presented,
(C)

1, Selection of the Release Angle: This is
determined by the following:

A. Delivery AccuracX Reauired: Test with
the F-84G seemed to indicate that the
greatest accuracy is achieved at the
lower release angles. In the case of a
target having concentrated flak defenses
the lower release angles would allow the
aircraft to begin the pull-up earlier in
the approach course and thus stay out of
flak range. (S)

JL Tine Of jjusinU to be Emnloved: This
question is of course related to the de-
livery accuracy required, A basic consid-
eration here is the relative importance
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of range accuracy versus burst height
accuracy. The following is quoted di-
rectly from Page 37 of M[C Report
53-258: ". . in the region of release
angles from 208 through 750, the Range
Errors are always less when the weapon
is Time fuzed than when it is Radar
fuzed. Time fuzing from the IP rather
than from release point gives the least
range error. It can also be seen that
with Time fuzing, there is an exchange
of burst height accuracy for the improved
range accuracy and that the exchange is
more costly when the tvi'non is fuzed from
the IP than when it is fh!4 from the
release point. The basic auestion is then
the imRortance of burst heiht accuracy.
If the accuracy in range is considered of
primary importance. Time fuzing will be
beneficial in all release angles to 900.
Radar fuzing and Time fuzing share about
the same range errors at 9)0 and 1100,
but since radar is expected to give more
accurate burst altitude, it is, of course,
the best method of fuzing at the higher
angles. If burst height accuracy is con-
sidered to be equally as important as
range accuracy, the total distance or slant
range of the actual burst from the desired
burst can be considered the criterion.
This is found by taking the resultant of
the range and burst errors. The columns
marked "Total Distance From Desired Burst"
show this resultant error, It can be
seen that Time fuzing from the IP gives
the most accurate delivery capability
through an angle of 300 based on this
criterion. Thus fuzing from release
point is then more accurate up to the
6Wo release point. Beyond this, Radar
fuzing becomes the best method*" (S)

c, Ecage Distance Reauired: This varies
directly with the height of the air b,,rstp
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i.e., a greater escape distance is re-
quired for a 2000-foot air burst than
for one at 1000 feet, an impact burst
requires the least escape distance.
The yield of the weapon must also be
considered in calculating the escape
distance required. For the F-84G the
release angles between 450 and 750
allow the greatest escape distance.
Escape distance increases as the release
angle increases up to approximately
55 , thereafter escape distance decreases
steadily with the higher release-angles.

2, §election of the IP: The IP must be located
within a range span compatible with the re-
lease angle selected (maximum distance from
target - approximately six miles). This is
determined by drawing two circles around the
target, the inner one representing pull-up
point distance from target and the outer
one the maximum IP distance from pull-up
point (approach velocity x 24 seconds, the
maximum intervalometer setting). (W)

_. The type of terrain and eneny defenses
surrounding the target must be considered
to determine from which direction the
target should be approached. (U)

b The IP should be an easily recognized
landmark such as a railroad crossing,
river, bridge, or dam, coastline, lake,
tower, etc., (S)

Co The IP should, when possible, be located
along or crossing a guide to navigation
such as a railroad, highway, or river.
(s)

3. Sltion of a Penetration Point: In ser
lecting an IP consideration must be given
to its geographic orientation with a suitable
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penetration point near the target area.
This is the point at which the pilot can
descend to low altitude, definitely estab-
lish a position, and then navigate to the
IP and target. This preferably should be
e large area such as a lake, mountain or
other prominent terrain feature located
within 40 to 100 miles of the target.
(S)

(b) Determination of LABS Settings: Following
are the computation procedures for determining
the settings for the LABS and Bomb fuze timers,
and the LABS gyro angle. (S)

1. Illustration.

A TYPICAL LADS DELIVERY

EMPLOYING AN IP --

E•LEASE\
ANGLE - Lt • • I

" • • BT ,,"•BURS

ALTITUOE GAINED- ALT ARTSTPICKLE RETICLE OUT DURING PL-UP"• .,/

ENTRY, , [RIABLE DIST GAINEDATTD IMDLYINPULL- UP SOWB TOSS D ISTANCE

IP T~eTARGETT

IP TO TARGET DISTANCE" "

Figure 25 (S)

L, Entry altitude (True altitude measured
from target elevation) and true airspeed
are first determined by a consideration
of the terrain features, target defenses,
etc. (S)
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~.Using the aircraft pull-up tables for the
proper "G" force pull-up, determine distance
gained in pull-up, altitude gained in pull-
up, airspeed at release angle. and, for the
time required to attain release angle after
pull-up Is started. (S)

A,. Determine release altitude by adding the
altitude gained in pull-up to the entry
altitude. Subtract the burst height from
release altitude to determine altitude at
which to enter bombing tables. If burst
height is less than release altitude,
bombing table altitude is negative W-.
If burst height is greater than release
altitude, bombing table altitude is posi-
tive Wt. (S)

Q.Enter bombing tables for correct release
angle. release airspeed, and bombing table
altitude to obtain bomb toss distance and,
for a time fuze, time of flight. (S)

6.. Add bomb toss distance and distance gained
in pull-up. Subtract this from target-to-
IP distance and divide by entry 2jj
spge to obtain LABS timer setting, (S)

7.Obtain the aircraft angle of attack from
the angle of attack versus airspeed chart
on the "G" force curve at which the pull-
up will be made, Add this angle alge-
braically to the release angle previously
selected to obtain the angle to be set
in the LABS gyro. (5)

8.To determine the time setting at which
the fuze is to be set (if time option of
the fuze is used), add together the time
of flight of the bomb, time of pull-up.
and LABS timer setting for the fuze which
is started at "pickle" point. (S)
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9. Set the LABS timer at the time determined
in Paragraph 6q set the LABS gyro angle
at the angle determined in Paragraph 7,
and set the time fuze at the setting in
Paragraph 8. (S)

(5) Critical Mission Planning Elements:

(a) IP SeLecQa:

.j. The selection of a geographic reference
point for "pickling" (depressing the
bomb release button which starts the com-
puter timer) is of critical importance
to the outcome of the mission. Intelligence
and photo-reconnaissance activities must
be familiar with the types of landmarks
that are readily recognized at night. The
pilot flies over the IP at a low altitude
and high airspeed on a predetermined
heading to the target. For this reason
an ideal IP would be an easily recognized
line at a perpendicular to the flight path
of the aircraft. Shorelines, broad high-
wayst terrain gashes of light earth con-
trasted with a dark background, or terrain
silhouettes abeam of the aircraft are po-
tentially good IP's at night providing
they are at an appropriate distance from
the target (13,000 to 31,000 feet), The
distance and heading to the target must
be very accurately measured, hence the
most accurate aerial photographs and/or
maps of the target and surrounding area
must be available for premission planning,

(8)

, The ability of the aircrew to find the IP
without undue searching is so critical to
the outcome of the mission that its im-
portance cannot be overemphasized. The
IP must be readily located even with the
errors that can be expected with DR navi-
gation. It would be desirable to have a
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large river, lakes or other obvious
terrain marking that could serve as a

landfall after a long flight into enemy

territory. After making landfall as a

first checkpoint, the crew must then find

the IP and cross it at a proper airspeed

and altitude on a predetermined heading
to the target* A linear directional aid

from the IP to the target is highly de-
sirable, This could be a railroad, river
bed or like signal pointing at the target

or paralleling the desired track. (S)

.3. If a suitable IP cannot be found or for
other reasons the over-the-shoulder releases
option is selected, consideration must
still be givwm to locating a prominent

geographic feature for landfall purposes.
It would be desirable to have easily found
checkpoints along the route to the target
from the landfall, and there must be some
sort of definite check point near the
target from which the pilot can begin his

final bomb run. (S)

(c) Mao and FUght Plan Preparation:

J. To obtain maximum accuracy all times
should be measured to the nearest one-
tenth of a minute, All turns should be of
standard rate so that the distance gained
during the turn can be calculated and the
roll out terminated on a precise heading
to the next checkpoint. (U)

L. On long-range missions dog leg tracks
from one prominent landmark to another
are recommended. When on the low level
course, procedure turns over check points
should be executed so that the aircraft
rolls out and passes directly over the
checkpoint on the desired heading.
(Refer to Figure 26.) (U)

Appendix G, Page 24

157

SECRET



SECRET

BASE .'3RD LANDFALL

I &LANDI

LANDFALL
,,.•' •2n LANDFALL •. .. £• (LAKLE)

LAKEe

I P

"TARGET
TYPICAL NAVIGATIONAk. TECHNIQUE

LABS AT NIGHT

Figure 26 (S)

3. The following information concerning map
preparation for final approach to target
is quoted directly from the final report
on Project APG/TAT/83-A (airspeeds refer
to the F-84G): . * . "For navigation to
the IP and target, a map with a scale no
larger than 1: 500,000 should be used.
The final approach course from the pene-
tration point to the IP should be marked
off in minutes, such as seven and one-
half miles per minute for 450 MPH. This
speed will allow acceleration to bombing
speed of 500 MPH in two minutes or less
and the last two minutes of the course
line should be scaled accordingly, If
the pilot desires, 5-degree drift lines
can be drawn on either side of the course
line, using the IP as an apex. This
feature is applicable when the final
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approach course is a straight line to
the IP, In some cases it may be simpler
to fly from point-to-point where there are
good check points. In any case the final
15 to 20 miles of the approach should be
on a line with the IP and targets so that
only small corrections are necessary to
pass over the IP on a heading to the tar-
get. The above procedure was used through-
out the navigation phase of the project
and was successful." (S)

i, Pilot Training for the LABS Maneuver: The following
APGC report is included verbatim because of its relevance to pilot
training: (S)

"FASY READING COPI

FROM: Commander APGC, Eglin AkB, Florida DATE: 5 October 1Q54

TO: Chief of Staff, USAF, Washington, D. C. PRECEDENCE: PRIORITY

DCS/-TR _FOR: Directorate of Requirements, DCS/D.
This message is classified CONFIDENIAL in accordance with Paragraph
24a(9), AF`R 205-1, This is final Flash Report on Project No, APG/
TAT/83-A-40 subject (U) Evaluation of T-33 Aircraft to Perform LABS
Maneuver. No further report will be submitted, following in six
paragraphs,

a. It has been determined that T-33 aircraft can adequately
perform LABS MiWneuver and is suitable for training purposes.

b. Standard aircraft (without special LABS equipment and T-1
Bomb Dispenser) can be used effectively for practice in basic LABS
maneuver by placing trainee in rear cockpit and having him perform
Immelmanns while under hood. In addition to providing good practice
for precision instrument flying with standard instruments, this
builds confidence in trainee that instrument Imnelmann from extremely
low altitude is relatively simple and safe. For maximum effective
training it is recommended that accelerometer in both cockpits be
relocated as outlined below.

c. For training in actual LABS deliveries a LABS computer and

T-1 Bomb Dispenser are required. The very slight increase in drag
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when T-1 Bomb Dispenser is installed does not affect aircraft per-
formance. No additional instruments are required except LABS
indicator. If MA-1 LABS is installed, onLy one LABS indicator is
required in the front cockpit since this indicator is used only for
reference and not as a pull-up instrument. If MA-2 LABS is Installed,
indicators are required In both cockpits since this instrument is
used to perform the entire maneuver. Gunsight is not required because
a pull-up indicator light may be substituted for reticle-out signal.
If sight is not installed, accelerometer may be placed on gunsight
mount or in center of panel next to attitude gyro. If MA-2 LABS
is installed, accelerometer position can remain as is but LABS in-
dicator should be positioned on gunsight mount or on top of instru-
ment panel for easy reference.

d. Minimum entry speed for LABS maneuver is 360 knots. Maximum
entry speed after on6 minute level flight is 43. knots. Optimum
entry speed is 425 knots,

e. Pull-up tables should be prepared for 3Y, 4, 43ý, 5 "G"
pull-ups at speeds listed above.

f. No restrictions apply to T-33 with centerline tanks which
will affect safety of flight in performing LABS maneuver. All test
flights were conducted with approximately 50 gallons fuel in each
tip tank when LABS maneuvers were initiated."

j. References: (Title Classifications are unknown unless
otherwise indica -A.)* (S)

(1) WADC Technical Report, 53-258 Title - (0) The LABS
Computer, by Hanlen, Fraser, and Mitchell, Arma-
ment Laboratory, WADC, October 1954.

(2) Field Training Manual, Title - (U) Aero 1Ga and
MA-2 LABS Systems, Field Service Engineering,
Aeronautical Division, Minneapolis-Honeywell.

(3) Project No. APG/TAT/83-A, Interim Letter Report,
Subj: (5) Low Altitude Delivery of Atomic Weapons
by Fighter Bomber Type Aircraft (6 Nov 52).

Copies of Air Proving Ground Reports may be obtained from:
Armed Services Technical Information Agency
Document Service Center, Knott Building
Dayton 2, Ohio
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(4) Project No. APG/TAT/83-A, Final Report, Subj:
(U) Operational Suitability Test of the LABS
Computer (19 Nov 53).

(5) Project No. APG/TAT/83-A-l, Subj: (5) Final
Report on Determination of the Best Method of
Fighter Low Altitude Special Weapons Delivery
17 Feb 55.

(6) Project No. APG/TAT/83-A-2, Final Report, Subj:
(U) Operational Suitability Test of Practice
Bombs for LABS Computer Toss Bombing. (4 Aug 53)

(7) Project No. APG/TAT/83-A-3, Subj: (U) Final
Report on Operational Suitability Test of Modi-
fied Low Altitude Bombing Systems (LABS), (1 Sep •
54).

(8) Project No. APG/TAX/83-A-4, Final Flash Report,
Subj: (U) Evaluation of T-33 Aircraft to Perform
LABS Maneuver, (5 Oct 54).

(9) Project No. APG/TAT/131-A, (U) Operational
Suitability Test of Mark 76 Practice Bomb for
LABS Training.
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EVALUATION OF ADD]ZLONAL BOURMW AND MODIFICATIOINS

1. RENEjM: From the Initial planning efforts through the
physical testing phases it was obvious that the B-57B weapons system
was not equipped to realize a very great degree of its potential
effectiveness. Lack of equipmbi.t in some areas and equipment of
dubious reliability in others limittd the capabilities of the weapons
system considerably. In an effort to offset these handicaps and to
exploit the aircraft more fully, several modifications were undertaken
at APGC and tested in conjunction with the standard weapons system.
The application of each of these modifications is pointed out in the
test results portion of this final report* In this appendix the
basic details of the equipment and the installation are presented.
In all but one case (modified link chutes) the items or their com-
ponents are available through standard service stock (USAF or USN)
and are available through this medium in sufficient quantities to
permit their use as interim measures until more refined equipment
can be developed. All are basically simple and inexpensive to accom-
plish. (U)

2, ML-2 LABS:

a, Reason for Modification: Recent tests conducted in
fighter aircraft in recent years have established requirement for the
LABS delivery technique for svec:iaweapons. Preliminary investigations
in the B-57B to determine its capabity for employing this technique
demonstrated that technique and aircraft are compatible. It was
found that acceptable attacks could be made with this technique using
only the standard instruments installed in the production aircraft.
However, in the interests of securing consistently greater accuracies,
an MA-2 LABS was secured and installed in one test vehicle. (S)

be Descrietion of the InstallatLon: The functional parts
of the LABS (two-sector gyro, Yaw/Roll gyro, timer relay box, and
calibrator box) are located in the pressurized portion of the fuselage,
directly below and between the seats, Clhis space is designed for the
M-1 Toss Bomb Computer when this equipment becomes available°) All
control switches, the Pickle Light, and the LABS Indicator are located
in the cockpit. (A wiring diagram for the installation as tested
is shown in Inclosure 1 to this Appendix,) (W)
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Figure 27: LABS Components In Fuselage (S)

Figure 28: LABS Switches In Cockpit (S)
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Figure 29: LABS Indicator in Cockpit (U)

c. Evaluation: The installation of the MA-2 LABS equipment
in the B-57B greatly increases the adaptability of the aircraft to
this attack technique. By using the automatic trimming device, the
LAJS Indicator, and the automatic release angles set into the system,
pilots are able to attain consistent flight paths and accurate release
angles. The lack of consistency in these phases was found to have
been a major source of error with the "stand-by" LABS technique. (S)

3. MIMAO IC HORI7WNAL SUABILIZ COaROL CFRIM CONTROL):

a. Reason for the Modification: An analysis of phototheo-
dolite plots of early fighter LABS sorties and sorties in the B-57B
in the "stand-by" LABS investigation clearly showed that major errors
were produced because pilots were unable to consistently duplicate their
flight paths in pull-up while using only the basic pitch controls. This
was particularly true of the B-57B because stick forces at LABS speeds
are extremely high and the trim extremely sensitive. Consequently.
pilots were obliged to make pull-ups without trimming; variations in
time between pull-up to release were as high as three seconds in some
instances, with a resulting horizontal range error of approximately
2000 feet. In answer to this problem the Technical Services Laboratory
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at APGC devised an automatic trimming device to be used in conjunction
with the LABS. The entire device is built of standard Air Force stock
items and was installed in the B-57B for less than fifty dollars. (U)

•b. b DescrIDt1i, o the Installation:

(1) The B-57B has a movable horizontal stabilizer,
powered by a split field motor to provide trim in
pitch control. Energizing one field with the pilot's
trim button runus the motor in one direction for
NOSE DOW trim; energizing the other field will
give NOSE UP trim. The horizontal Stabilizer motor
has a clutch coil and a shunt field in parallel,
and the direction of flow of current throi'gh this
coil and field is determined by the closing .of the
"Stabilizer Retract Relay" for one direction and
closing of the "Stabilizer Extend Relay" for the
other. Closing of these two relays simultaneously
will cause a direct short and blow a circuit breaker.
To avoid this, the wire for operating the Stabilizer
NOSE UP (the only sense in which the trim device
was designed to work) is run through the closed
circuit of the "Stabilizer Retract Interlock Relay,"
This provides a safety feature in that any time
the Stabilizer Control Switch (Trim Button) is
actuated NOSE DION, the "Stabilizer Retract Inter-
lock Relay" will break contact and cut off the
automatic trimming action. (U)

(2) The Automatic Horizontal Stabilizer Actuator was
designed to start the motor in the NOSE UP position
at a signal from the LABS. A three-position switch
(PICILE, OFF. REIJCLE-0J. ) in the cockpit allows
this action to be selected for the type of bombing
approach desired, (See Figure 28,) In the PICKLE
position the stabilizer motor begins to run simul-
taneously with application of the bomb button
("Pickl, Button," when the LABS is being utilized)
for entky into the high angle releases. In the
RETICLE OUT position, the timing on the Timer Relay
is permitted to take place before the stabilizer
motor actuates; this is for the low angle releases
in which an IP Is used, The automatic feature
permits selection of a period of trim application
throvgh a control box (Figure 30) mounted in the
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cockpit. For this test the range of trim motor application was from
.25 seconds to 2.0 seconds; one second of trim application was utilized
on all runs as the most satisfactory setting at the desired conditions
of flight. (For details of operation and Stock Nos. of Parts required
for this installation, reference Air Proving Ground Final Reports Project
No. APG/TAT/83-A-3. Also, see attached wiring diagram.) (S)

Figure 30: Automatic-Trim Control Box (U)

c. Wiring-Diagrams: Wiring diagrams of the installation of
the Automatic Horizontal Stabilizer Control are included as Inclosure
JIof the Appendix. (U)

d. Evaluation: The automatic trim control device proved
itself to be an invaluable addition to the LABS as installed in the
B-57B., It permits use of trim during the maneuver, and it applies
trim in the desired amount at the right time without the pilot having
to monitor the system. Without the automatic trim feature, pilots
could not successfully use trim in the manbuver because individual
reaction times and inability to Judge the right amount of trim each
time resulted in erratic flight paths. Furthers since the MA-2 LABS
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technique requires that the pickle button be depressed throughout
the maneuver, use of the trim switch is impossible, since the pilot's
right thumb has to actuate both the pickle button and the trim
switch. The automatic trim reduces the stick forces in the maneuver
substantially, with resulting increases in flying precision and a
decrease in pilot fatigue. (S)

4. .fH=N GUN S=0E:

a. Reason for Modification: Initial sortias in the B-57B
resulted in unacceptably low fire-out rates for the machine guns.
The bulk of the malfunctions were due to charger failures and link
chute jams. The Kits, Conversion, B-1 Guncharger (Part No. 801793),
and the modified link chutes were secured and installed to remedy
these repeated malfunctions. The guncharger kit is a standard Air
Force supply item; the link chutes were modified by the Glenn L.
Martin Company and supplied on a test basis. (U)

b. Descrittion.of the Inlstallation:

(1) The B-1 Guncharger Conversion Kit consists of four
O-rings, two O-ring Retainers, four plastic seats,
and two small steel balls. Installation instructions
come with the kit (produced by the Walter Kidde
Company, Inc., Belleville 9, New Jersey), and these
Instructions must be used in conjunction with
Technical Order ANlI-10B-19. dated 30 December 1952. (U)

(2) The link •hutes supplied by the aircraft contractor
were modified very slightly. The modifications con-
sists of widening the throat of the chute at the
point it fits into the gun. (U)

c. &aluation: The sorties run after installation of the
charger modification kits and the modified link chutes showed a sharp
rise in gun reliability. (U)

5. RMC9E FIRG S E:

a. Reason for the ModificatLions: The rocket firing system
in the B-57B was designed to accommodate the 5-inch WVAR type rocket,
double hung on each of the eight rocket pylons. However, this rocket
is obsolescent and is being replaced by the more effective launcher
type rocket carriage. In order to carry and fire the new rockets
(JM-3 Century Launchers with seven 2.75" FFAR's, mounted one launcher
to a pylon). it was necessary to modify the front rocket posts to fit
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the new launcher and to modify the firing circuitry to permit firing

of the launchers in the desired sequence. (U)

b. DescriDtion of the Modification:

(1) Front mounting post: To fit the test lot of
MA-3 Century Rocket Launchers to the standard front
mounting post, it was necessary to mill approximately
3/16 of an inch off of each face of the post. (This
will not be necessary for production launchers, since
they are to be changed to fit the standard posts.) (U)

(2) The 5-amp fuze in the firing circuit was replaced
with a 10-amp fuze. (U)

(3) The 10-ohm resistor in the rocket intervalometer is
wired out of the circuit. (U)

(4) The firing order of the posts is changed to permit
firing of all eight launchers on the first eight
impulses followed by jettisoning of all eight
launchers on the next eight impulses. (Old and new
firing orders are illustrated below.) (U)

MnN"-IITIENTI AL[

Rocket Firing Order

Figure 31 (U)
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MODIFIED

Rocket Firing Order

Figure 32 (0)

c* Evaluation: Adapting the B-57B rocket firing circuit to
the MA-3 Century Rocket Launcher increases the firepower and accuracy
of fire of the B-57B without decrease of other capabilities. (U)

6, MK 20 MOD 5 GUNSIGHr:

a; Reason for the Modification: The standard sight in the
B-57B (Mk 8 Mod 8) is operationally unsuitable for several reasons.
(See Appendix Ct Functional Deficiencies.) An inspection of the speci-
fications of the Mk 20 Mod 5 Gunsight indicated that this sight would
be a considerable improvement in that it would correct several of the
deficiencies existent in the Mk 8. (W)

be, DesjA• tlon of the Installation: The Mk 20 Sight fits
the same mount used for Installation of the Mk 8 Sight. However.
since the relocation of the reflector adjustment knob would not permit
this sight to fit the same recess in the glare shield as fitted the
Mk 8 it was necessary to cut away a small piece of the bracing for
the glare shield and locally manufacture another piece that would fit
around the Mk 20 sight, Approximately 60 man-loujrs were required
to complete the modification, the bulk of which was utilized in
forming the new piece for the glare shielde The Mk 20 sight is
shown below* (U)
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Figure 33: Uk 20 Sight (U)

c. 1lu : The Uk 20 Mod 5 Gunsight provides several
desirible features that are not available in the Nk 8 Mod 8 Sight.
However* these features are probably not of sufficient impact to
justify conversion to the Mk 20 Sight for all B-57B aircraft, since
there is no appreciable gain to be realized in overall accuracies
against night targets. (U)

7. NAVY AERO 2A PAt WHU'E FLAJE D2PI S.R:

a. Reason for Modification: Initial parachute flare sorties
disclosed that the AN/*-26A•lParachute Flare. the USAF standard, would
not function satisfactorily for use with the B-57B. In the absence of
any other suitable flare, it wab decided to attempt to adapt the Navy
Aero 2A Dispenser with Nk V Parachute Flares to the B-57B aircraft,
since this Dispenser had been used with some success on fighter aircraft.
(U)
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b. DscriDtion of the Installation: The Navy Aero 2A
Dispenser fits on a standard bomb rack without modification. It
carries 17 Mk V Flares. However, some changes in the wiring of the
aircraft were necessary to permit the Dispenser to be actuated in
the desired manner from the cockpit. The Dispenser was mounted on
the left inboard pylon (No. 1). To provide a Jettison capability in
case of emergency, a Jumper cable was installed from the left outboard
pylon (No. 2) release mechanism to the No. 1 rack* For actuation of
the Dispenser mechanism, an adapter cable was made up and installed
between the No, 1 release mechanism and the Navy Aero 2A. For
operation of the Dispensere switches were set as follows: (U)

(1) Master Switch on "BOMBS EUERNAL."

(2) "STA LEFT 1" Switch ON.

(3) "STA LEFT 2" Switch OFF.

(4) NOSE & TAIL ARMING Switch ON,

(5) Depress the BOMB RELEASE Switch. (NOTE: To permit
the reels to rotate fully into position, wait a
minimum of three seconds between release impulses.)

Figure 34: Navy Aero 2A Flare Dispenser Mounted on the B-57B (U)
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c. E" The Navy Aero 2A Parachute Flare Dispenser
with Mk V US Navy Parachute Flares is a workable combination that will
provide flare illumination for the B-57B at the sacrifice of only two
bomb suations for 17 flares. It is poorly designed from the standpoint
of carriage on a relatively high speed aircraft, and it has several
functional deficiencies that will make its reliability somewhat ques-
tionable in the field. However, it does provide a limited capability
for the B-57B in a vital area where nothing else is available at the
present time. (U)

8. THE AUDIO MIN=IM AL3TT•UE, SIQ4L:

a. Reason fo _the Modification: A basic phase of the night
intruder mission requires sustained periods of visual search at low
altitudes (1000 t.,• 3000 feet above the terrain) at night. This results
in a somewhat hazardous condition of half visual-half instrument flight
wherein the pilot is forced to maintain a visual search outside the
aircraft while looking for targets, but is required to rely on his
instruments to retain control of the aircraft. This is particularly
critical in a jet aircraft since effective cockpit sealing reduces
the noise of flight to a degree that an increase or decrease in air-
speed cannot be noted by sound as it could be in former night intruder
aircraft. Consequently, it is quite possible to enter a descending
spiral while in a search pattern permitting the aircraft to descend
at a great rate with no audible signal to the pilot. The danger in
this is so apparent that the searching effectiveness is impaired be-
cause pilots are unable to devote a sufficient amount of time to it
alone, due to the need for frequent return to the instrument panel.
In an effort to lighten the load on the pilot's already overtaxed eyes,
it was decided to devise a signal for loss of altitude below a certain
safe limit and present the signal in an audible tone. (U)

bo Descriotion of M&e Installation: The Audio Minimum Alti-
tude Indicator is installed to monitor the standard pitot-static system
of the aircraft, It utilizes a bridge circuit composed of a Giannini
altitude transmitter as two legs of this bridge and a heliopot pre-
cision potentiometer as the other two legs. Fifty-volt 4000 AC is
obtained from a Hughes 400 transformer by connecting in series eight
6.3-volt taps. This 50 volts is applied to the bridge. The primary
of a 50 to I output transformer is connected across the bridge as a
load. The secondary output transformer is connected to the grid of
a 2D21 thyratron tube*- A Potter Brumfield SS-4064 Relay is connected
in the plate circuit of the 2D21 thyratron tube. The operation of
this relay turns on a 2000 cycle oscillator which modulates this 2000-
cycle note on the aircraft interphone transmitter* (U)
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C. OeraltIn ofthe SianaL: The pilot has a single control

box for operation of the system. (Refer to Figure 35 below*) He flies

the aircraft at the altitude he desires to select as a minimums He then

adjusts the control dial downward until he hears the 2000-cycle tone in

his '.aadset, Thereafter, ascending above this base altitude will cause

the tone signal to disappear. However. descent to or below the altitude

will cause the tone to reappear and signal a loss of altitude below this

minimum figure. (U)

Figure 35: Control Box for the &udio Signal (U)

do DkJuatLf:t The operation of the Audio Minimum Altitude
Signal was surprisingly effective and appears to have application to
several phases of the night attack mission, The signal came on consis-
tently within less than 200 feet of the selected minimum altitude, re-
gardless of the rate of descent. Primarily. its best application appears
to be for a guard against accidental loss of altitude during low level
search at night, However, It can be used to signal release altitude
during a dive bombing run, firing range for guns and rockets in any
known angle of dive, and for a "reminder" signal for use during jet
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penetration and letdowns where the attaining of key altitudes initiatesother phases of the maneiver (e.g.. penetration turn). (U)

9, T-1 PA1ILU PRMSMU SUIT FITINGS:

a. Reason fo2 the Modificatlion: Performance of the B-57B
permits it to operate at altitudes requiring pressure breathing equip-
ment for crew members, hut no provision is made in the aircraft for
accomoadaLlug any version of current pressure equipment. To be able
to evaluate the capability of the aircraft at its maximum altitude, the
necessary fittings were installed to permit the pilot to use a T-1
Partial Pressure Suit. (S)

b. DescriDtion q9 the Installation: In order that the T-1
Partial Pressure Suit could be used in the B-57B. it was necessary to
install a face plate heater electrical outlet and to adapt the AIC-1O
Interphone System to the T-1 Suit headset and microphone plug. (S)

c. EvaLatiqoV: In tie onie flight made with the pilot equipped
w'th the T-1 Suit it wbs possible to determine that the present partial
pressure suit can be utitlzed in the aircraft. However, it severely
restricts the pilot in the accomlplishment of his duties. In fact, he
is unable to get to and operase his bombing switches on the left rear
console. The outstanding defect in the installation as flown in the
B-57B was the positioning of the "plumbing" required for the suit; the
routing of the lines and h.ses and the location of the C-1 Bottle
Assembly would have made successful ejection a doubtful pxobability.
As a result of this f•Inding it was decided to abandon all. further
efforts with the Partial Pressure Suit during this oST. (S)

10. STIK ka" POD:

a. Reason f•r the .odificatiOn: It is usuiy Imporsible to
accurately evaluate a night attack because of the pu',: visibility.
Frequently crew meubers have no idea as ,to exvctiy what they attacked
or how much damage was done to the taroeto This results in a serious
lack of intelligence information and a considerable motivation
,?roblem for night intruder crows; a crew is quick to realize that the
effectiveness of his mission wAill probably never be assessed, so why
be aggressive. (U)
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b. D.scrigtion of the Modification: Two methods were given
a preliminary evaluation. The first involved the use of an S-I1 con-
tinuous strip camera with Navy Mark 5 flares for target illumination.
The second consisted of a K-46 camera using M-112 photoflash cartridges
for illumination. (U)

(1) Strip camera: The slit blades were removed from the
S-11 camera to give a full s-inch slit aperture,
and a 7-inch F 2.5 cone was installed. The camera
was then pre-set to the V/H (Velocity-Height) ratio
for the anticipated attack pass to be made under
flares. (U)

(2) K-46 Camera: The K-46 camera was combined with a
T-8 photoflash cartridge discharger in a 165-gallon
Napalm tank which was mounted on a bomb pylon. The
system was designed to take R picture automatically
of the target area after the bomb release button or
the gun trigger had been activated cn a normal attack
pass. An A-2 "memory delay" was used to delay the
firing of the photoflash cartridge until just after
the bomb burst on a bombing pass, and to delay the
firing of the cartridge until the aircraft was
approximately ovei the target area on a rocket pass. (U)

Figure 36: X-46 Pod Installed on B-57B (U)
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(3) Details of both systems are available in the
Master Project Folder, Project APG/TAS/119-A,
Technical Reports Brans-. Headquarters APGC.
Eglin Air Force Base, Florida. (U)

c, Evalualion:

(1) Comparison of the photographic results of the two
systems, their relative cost. complexity and
versatility shows that the more practical system
for tactical use at this time would be the Strip
Camera. (U)

Figure 37: Strip Camera Photograph of Target Area,
Camera at 1000 feet, Flare at 1500 feet.
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Figure 39: Strike Photo Showing Simlated
Vehicles with K-46 Camera (U)

(2) Prior to this test, an assumption existed that
current flares with 750,000 candlepower would not
provide enough illumination for any type of aerial
photography. This assumption was generally accepted
as a fact, even by representatives of various photo
equipment manufacturers. With flares of lY million
to 3 million candlepower under development, further
research and tests are justified to provide night
attack and bomb damage assessment. (U)
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