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l. INlROOUCTION: 

a. This test was conducted under authority contained in letter, 
Headquarters USAF. AmP.QITA-S. subject: "(Unci) Assignment of Ryan Toss 
Computer Uni ts to APGC for Tes t." dated 3 June "1952. A copy of thi s 
letter is included in Appendix A. 

b. The (kABS) short title for L~Altitude--?ombing System. and 
formerly known as the Ryan Toss Computer, was developed to provide fighter 
aircr aft with the capability of delivering atomic weapons from extremely 
low altitudes. The LABS consists of three (3) components: 1) a box 
containing an intervalometer, relays and other electrical equipment; 
2) a dive and bank indicator; and 3) a free gyro. A time is preset in 
the intervalometer, and a release angle is preset in the gyro. The equip
ment weighs nine (9) pounds and occupies one-fifth (l/5) of a cubic foot. 
This test began with the prototype LABS installed in an F-84G airplane. 
When the production LABS became available, the equipment was changed and~ 
te s ts were completed with the production LABS. See Appendix C for a .. 
complete description of the equipment anci its install ation and operation. t
Figure No.1, below, is a drawing of a typical LABS delivery • 
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c. An interim letter report on this project was publis~ed on 
6 November 1952, title, "(SECRET) Low Altitude Delivery of Atomic Weapons 
by Fighter-Bomber Type Aircraft." A final report was published on an 
allied test, Proj ect No. APG/TAT/83-A-2, "(Uncll Operational Sui tability 
Test of Practice Bombs for LABS Toss Bombing Trai~ing." dated 4 August 1953. 
Another allied test, Project No. APG/TAT/83-A-I, "(Restr) Determination 
of Best Method of Fighter Low Altitude Delivery of Atomic Weapons," is 
now being conducted as a continuous study to inves~igate and evaluate 
other methods of low altitude delivery. 

2. OBJECT: To determine the operational suitability of the LABS 
equipment for use in delivering atomic weapons from fighter aircraft 
under conditions of low ceiling and visibility. The investigations 
included a determination of obtainable accuracy, fun~tional reliability, 
tactics and techniques, and training requirements. 

3. OPERATIONAL ASPECTS: 

a. Organizational Impact: 

• 

(1) Organizations equipped with the LABS will require no 
additional personnel for maintenance of LABS equipment 
over and above that normally required for a fighter
bomber wing. However, pilots who use the LABS equip
ment should be above average in experience ar.d ability. 

(2) In order trJ gain initial proficiency wi th the LABS, 
each pilot should toss a minimum of thirty CO) practice 
bombs. During this practice, the pilot must make a 
particular effort to be consistent in the pull- up 
maneuver. A minimum of three (3) hours should be spent 
practIcIng Immelman maneuvers under the hood, and this 
maneuver should be included in the instrument flight 
training with frequent proficiency checks. Since the 
pilot proficiency level is directly reflected in the 
resul ts obtained, frequent pract.ice in LABS procedure 
is mandatory. Navigatior ~r2ining flights should be 
made as frequently as possible and should be profile 
sorties against simulated targets at near maximum 
radius of action of the aircraft, navigating without 
use of radio aids. Ground training should cover all 
aspects of the LABS delivery wit'l emphasis on naviga
tion techniques and prinCipal sources of error in 
techniques. 

6 
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~) No additional maintenance personnel will be required. 
Qualified technicians presently authorized to maintain 
the "A" Series GBR Sights and AN/APG-30 radar will be 
able to perform all organizational maintenance on the 
LABS equipment. One (1) week of OJT instruction under 
a qualified instructor should Le sufficient to familiar
ize maintenance personnel with inspection techniques 
and maintenance procedures. 

~) No special equipment or facilities are required to 
maintain the LABS. It can be expected to give months 
of service with only frequent inspections and occasion
al leveling. 

b. Capabilities and Limitations: 

U) The LABS equipment gives the fighter-bomber the capa
bility of delivering atomic bombs accurately against 
almost any target within radius of action of th e air
craft. When a LABS mission is flown as planned, eighty 
(80) per cent of the bombs delivered can be expected 
to fall within 1,000 f ee t of the desired bursting point 
and ninety-four (94) per cent within 1,500 feet. ffief
erence paragraph 3c, Appendix E.) 

~) The system can be used satisfactorily under marginal 
weather conditions. A ceiling of 1,000 feet and a 
visibility of five G) miles is sufficient for the 
targ~t area. However, weather conditions should be 
somewhat better in the area of the penetration Uetdown) 
point, where the pilot must orient himself to start 
toe bomb run. Two thousand ~,OOO) foot ceiling and 
five G) to ten UO) miles visibility is considered 
the minimum for this area. The above weather minimums 
are suggested only as a guide, since these factors wil.l 
be determined by the unit co~mander consistent with 
the experience level of his command. 

C) A maximum degree of security from detection and ground 
fire is provided by the delivery tactics common to this 
system. The low altitude, high speed approach makes 

, the attacking aircraft a difficult target. In some cases, 
! the di s tance from the target from which the bomb can be 
I 
! launch ed makes it unnecessary for the aircraft to fly 
l over th e target and it s inner defenses. 
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(4) Escape of the aircraft trom the bomb blast is easily 
accomplished with this t ype of delivery. An escape 
distance of 15,000 feet from a burst height of 2,000 
feet can be achieved using a thirty-five (35) degree 
tess. This distance can be increased to more than 
25,000 feet by us ing higher toss angl es , ffieference 
paragraph 3d, Appe/ldix E.} 

(5) Intelligence will playa highly important role in the 
use of the LABS, s ince a geographic reference point 
for "p ickling" (starti'g the sequence of events by 
d~pressing the bomb release button) the system must 
be available. Thi s point, referred to herein as the 
"IP" <Initial Point}, must be an easily recognized land
mark which ca n be used to furnish a reference point 
to the pilot so that he can "pickle" at a known distance 
fr0m the targe t. A large sc ale map or photograph of 
the area must be available so that the distance between 
IP and target can be accurately measured . Up-ta-date 
phota-reconnaissance will be an invaluable aiu to 
the pilot in locating and recognizing the target. 

(6) The pilots selected to use thi s equipment must be 
above average in ability, and mus t receive special 
trai ni ng. {Reference parag r aph 3a (j) and (2}.) 

(7) Although navigation to and from the letdown point 
~nd/or target area is not peculiar to LABS operations, 
the basic investigations made during this t es t indicate 
that the lack of suitable automatic navigational oquip
ment can limit comple te realization of the LABSis in
herent capabiliti, ·s . It is believed t~at fighter 
nav igational equipment under developme nt will alleviate 
this problem. 

c. Tac lic s and Tec hni ques: 

• 

(I) The basic LABS t ec hnique requires the use of an IP, 
which i s at ~ known distance from th e target. The 
fighter-bomber pas ses over thi s point on a headillg 
toward the targe t, As the aircraft passes over the 
IP, the pilot depresses the bomb button, holding it 
down throughout the maneuver. When the s i~ht reticle 
disapp ears , the pilot executes a preci se Imme lman on 
inst rumen t s and th e bomb i s r e l eased at th e preset 
gyro r e l ease ang l e . When the Immelma n is complete, he 
dives to a lowe r altitude to ass ure maximum escape. 

u 
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~) The success of the mission will depend to a great 
extent upon the m;ssion planner's decision on several 
variable factors. These factors include choice of IP, 
approa~h spee d, approach al ti tude, and release angle . 
The correct solutions will vary considerably with the 
type of aircraft employed, type of target, type of 
t errain, enemy defens es , weather, type of bomb, etc. 
A complete a nalysis of these factors is presented in 
App e ndix F. 

(3) After the de livery conditions are dec ided upon, the 
penetration point is se lected. This point should be a 
geographical reference point forty (40) to one hundred 
(100) mi les from the target which can be easily recog
nized from the air when the pilot desce nds to low . 
altitude. It could be a mountain, lake , river bend, 
or other outstanding terrain feature. It should be 
located away from population ce nt ers , if pos s ibl e, to 
minimize the c ha nce of alerting the target area. It 
can be loca ted to one s ide of the targe t so that the 
enemy will not know the ultimate destination. At this 
point the pilot definitely establi s hes his position 
and navigates at low leve l to the IP, us ing inte rmed i ate 
check point s, as avail able, so as to arrive at the IP 
with th e prope r a ir speed , altitude, and heading in the 
direction of the target. 

(4) Th e details of comp l et ing a normal profile sortie in 
a LABS- eq uipped F-84G .carrying a Mark 7 bomb may be 
found in Appendices F ,and G. 

(5) No atte!npt ha s been made to determine wh e th er th e fight er
bomber sho uld proceed to the target alone, or whet her 
it sho uld be escorted or s upp orted in some f as hion. It 
i s felt that these questions ca n be answer ed pr ope rly 
only aft er the compl e te tactical si tuat ion i s known. 
Lik ewi .e . no spec i fic me thod ha s been off e r ed for 
nav i ga': ing to th e penetration point. However . informa
tion as to methods employed in the navigation phase of 
thi s project i s con tained in Appendices E and F. 

(6) The use of a l oca lly constructed automatic trim t ab 
device throughout the test increased th e effectiveness 

• 

of the LA BS delivery and proved valuable in tr aining 
pilots. The use of this feature made poss ibl e consiste nt 
pull-ups to a co nstant accelera ti on and allowed the 
p il ot more time for conce ntr atio n on airspeed. a ltitude, 
heading. and attitude throughout the comp l ete mane uv er . 
This device i s described in Appen di x I. 

9 
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4. COlLECfIVE ANALYSIS: 

a. The recent development of atomic weapons that can be carried 
by fighter aircraft has created the requirement for accurate delivery 
systems which can be used under all weather conditions. Since present 
delivery methods employing the "A" Series Sights require high ceilings 
and good visibilities, it is essential that low altitude methods and 
equipments continue bein~ developed under high priorities. 

b. The LABS-equipped fighter-bomber should be considered in 
determining the force requirement necessary for attacking a target which 
is sufficiently important to warrant the use of an atomic weapon. It can
not be overlooked that the use of the LABS may be seriously limited in 
some cases because of the requirement for using geographic reference 
points for "pickling." A continuous study of ways or means to eliminate 
thi s requi rement is bei ng made under ?roj ec t No. APG/TAT/83-A-I, "(Res tr) 
Determination of the Best Method for Low Altitude Delivery of .\tomic 
Weapons by Fighter Aircraft." 

c. As a delivery method the LABS must be compared wi th the "A" 
Series Sights and wi th the early model BT·-9 which was r ecen tly tested 
under ?roject No. APG/ TAT/93-A (reference paragraph 5, Appendix B). The 
"A" Series Sights and the BT-9 have several common disadvantages: 1) the 
inability to readily escape the bomb eifects; 2) the requirement for 15,000 
to 20,000 foot ceilings; and 3) the vulnerability to anti-aircraft fire 
during the bomb run. The BT-9 in it s present configuration installed in 
an F-84E or G aircraft was found operationally unsuitable for atomic 
weapon delivery because 01' gyro bank ar.gle, computer solution, and air
craft performance limitations. Although it is anticipated that the pro
duction BT-9 will corr ec t at least some of these deficiencies, further 
testing will be r equired to determine its suitability. Th erefore , at the 
present time, the LABS-equipped fighter-bomber offers the best method 
for delivering atomic weapons by fighter-bomber aircraft within its radius 
of action. 

d. Tte LABS can be placed in use wi th a mInImum of effort. Retro-· 
fit of tactical aircraft can be accomplished in the fi e ld, if kits and 
complete instructions are furnished. The logistic support required is 
minor since th e unit is small and does not have to be r eplaced fr eque ntly. 
Maint e nance personnel will require little additional tr ai nin g. Special 
pilot training can be accomplished within the organization. It should 
not require more than one (1) month to completely train selected pilots 
within a wing, if adequate bombing ranges are available. The requirement 
that the pilots who are to use this equipment be above average in experi
e~ce and ability is not necessarily peculiar to the LABS delivery system, 
since all atomic-capable organizations alr~ady require highly q •• alified 
aircr ew personnel. 
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e. The nature of the tacti cs employed in the use of the LABS 
makes detection, interception, and defense extremely difficult. T~e 

likelihood of detecting and in rel'c ~p ting a lone jet fighter aircraft i s 
considera"ly less than for a bO;:Jl;o ,' or formations. Ground observer de
tection, after the aircraft has uescended to enter tho bombing run, may 
be too late to be e ffective. Effec tive anti-aircraft defense against tfic 
low level attack is difficul t at bes t. If the ener"y is eventually able 
to _ o~r.ter the LABS attack by building better radars and anti-aircraft 
weapons . his defenses can still be saturated by the us e of numerous con
ventional penetration fighte; sorties, each simulating an atomi~ attack. 
The effect of a barrage ballo on type dp.fense was not considered during 
thi s test, but this :Iazard could ser iously compromise this type of attuck. 

f. Summary : ( The LA[lS provides the fi 'lhter-bomber with the means 
for delivering atomic weapons acc urately 1n marginal weather .) It is the 
best available system for making an atomic attack against any target with 
fighter-bomber aircraft. However, its use will require good target inior
mation, higilly qualified pilots. and the target area must provid· good 
geographical reference points . Defense against th e LABS attacl; will be 
extremely difficult. and can only be vo unt ered to a certain degree. 

5. CONCLUSIONS: 

a. The LABS equipment i ~ operat ionally suitable for providing 
a method of e ffective l ow altitude deliverj of atomic weapons by fighter 
aircraft. 

b. The effect iveness of the LABS method for atumic weapun delivery 
is noticeably increased if highly qualified and trained cr ews are USed. 

c. The utility of the LABS when usi ng an IP is limi:ed by the 
nece ss ity for usina a visual geographic reference point to obtain range. 

d. Navigation to and from th e target can be accomp li shed with 
sufficient effect i ve ne ss to indi cate that continued exploitat i on and uti
li zat ion of th e LABS i s warranted. 

e. The effect iveness of the LABS i s increased by the use of an 
automatic trim tab device. 

(,. RECOMMENlJATlONS: It i s r ecomme nded that: 

a. The LABS be utilized for low a ltitude fi gh t e r- bombe r d~liv e ry 
of atom i c we apons. 

b. Only pilot s who ace ahove average in expe rience and a~ i lity 
be assigne d to LABS-equipped organizatio ns. 

II 
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c. Research and development be continued in an effort to find 
a satisfactory means of using the LABS without obtaining range from any 
geographical reference point other than the target. 

d. 
( navigational 

Research and development be continued to provide suitable 
equipment for fighter-bomber aircraft. ) 

e. Research and development be undertaken to provide an auto
matic device for standardizing the pull-up in the LABS maneuver. 

• • 

~/4~-1 

• 

Maj or General. USAF' 
Commander 
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DEPARTIIENT OF' TIlE AIR FORet: 
f Q .f 1. HEADQUARTERS UNITED STATES AIR FORCE 

Washington 25, D. C. 

AF1lR~TA-S 3 June 1952 

SUBJECT: (Uncl) Assignment of "Ryan Toss Corrq)uter" Uni ts to APGC for 
Test 

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

1. Reference is made to your 9 May 1952 letter, subject "(Secret 
Restricted Data) Low Altitude Delivery of Atomic Weapons by Fighter
Bomber Type Aircraft" and your 20 May letter, subject, "Assignment of 
Low Al ti tude Bombi og Sys tem Computer s to APGC." Thi s headquarters is 
f ull y aware of the importance and urgency of developing a capability for 
low altitude delivery of Atomic Weapons by fighter airc~aft. 

2. The LABS Computer developed at (WAD and known as the "Ryan Toss 
Computer" has been proposed as an interim solution. Immediate action 
was taken by this headquarters to procure component parts for the assembly 
of ten nO) uni ts for test purposes. Tactical Air Command has recommend-
ed thaT'the ' two (2) computers origir.ally scheduled for test within TAC 
should be sent directly to APGC. Headquarters USAF has concured in this ,... 
recommendation and ARDC has advised this headquarters that two (2) Ryan ~ , 
Toss Corrputers will be assigned directly to APGC for test. 

3. This l etter will serve as authority to conduct tests to explore 
tactics and techniques using the Ryan Toss Computer in conjunction with 
the A-series sights in low altitude toss bombing missions, 

4. Actio n is bei ng taken by this headquarters to provide the required 
timer installation within the bombs to make the weapon compatible with this 
low altitude toss technique. 

5. ( ThiS computer is intended for interim use in the F-84G Aircraft~ 
of the 20th Fi hter-Bom~ WJ..ug, and as part of the project carries a 
priority of lAo 

• • 

Appendix A, Page 1 
13 

• • • • • 



\ 

6. Direct communication with WADC is authorized with information 
copies of correspondence to Headquarters ARDC and Headquarters USAF. 

BY COMMAND OF THE CHIEF OF STAFF, 

l si Edwin A. Russell, Jr. 
I t I DORR E . NEWTON, JR. 

Colonel, USAF 
Chief, (Tactical Air Division ) 
Directorate of Requirements 

Appendix A, Page 2 
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DESCRIPTION, INSTALLATION, AND OPERATION 

1. Description: !he production type LABS is manufactured by 
Minne'polis Honeywell and was designed to provide a low altitude bombing 
capability for fighter-bomber aircraft with atomic weapons. Essentially, 
the LABS is comprised of the following components: 

a. A Cageable Vertical Gyro: This is a free gyro in pitch, 
but will tumbl e at e ighty-five (85) degrees bank. It is fitted with an 
electrical caging mechanism capable of accomplishing the caging cycle 
in approximately ten (10) seconds. A movable, calibrated sec tor switch 
is mounted on the pitch axis to energize the bombing circuit of the air
craft when the pitch attitude of the aircraft matches the preset angle 
of the gyro. Thi s sec tor switch is preset by an adjustiog sc rew at 
the top of the gyro case . A window in the top of the case enables th e 
preset angle to be seen . Indicating potentiometers mounted in the gyro 
send signals to the pitch and roll indicator in the cockpi t to show th e 
aircraft attitude. 

b. Relay Box: The relay box contains an adjustable inter
valometer, transformer, five (5) rdays, and two (2) pi tch and roll 
indicator calibration pote ntiomet ers . A dial on the top of the box 
allows the intervalometer to be preset to measure time l apses up to 
twenty-four (24) seconds in incr eme nts of 0.2 seconds. The tran s former 
provides the required voltage to the gyro erection motors. The calibra
tion potentiometers are us ed to center the pointer of the pitch and roll 
indicator. Th e five relays provide the nec essary signals to operate the 
complete sys t em. 

c. Pitch and Roll Indi cator: Thi s instrument i s a modified 
Wes ton dual indicating meter which indicates to the pilot the attitude of 
the aircraft. 

d. Control Swi tches: 
aircraft instrument panel: 1) 
(Cage-Normal); and 3) s tarti ng 

Three (3) switches are prOVided on th e 
power swi tch <LABS/ A- 7l; 2) cagi ng swi tch 
swi tch (Computer Start "On-Off"). 

2. Installation in the F-84G: 

a. The LABS Gyro and Relay Box are installed in the upper r ear 
sec tion of the gun deck and are mounted on an inverted "L" shape bracket 
which i s supplied with the install ation ki t. The upper e nd of the bracket 
is over the gunsight amplifier and is bo lted to the aircraft bulkhead 
<Station 87). The lower e nd of the bracket is forward of the sight 

amp lifier and is bolted to the gunsight converter mount. The data case 
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must be removed. The gyro is shock mounted and the relay box is mounted 
in the vertical portion of the bracket. ~ee Figure No.2, below.) 

. -~ 
.. 

. ~ ~ - . '" 

Figure No.2 - LABS Installation in F- 84G 

b. The LABS indicator, power switch, start ing switch, and 
caging switc h are mounted on the l e ft center portion of the gunsight 
control panel in the cockpi 1. ~ee Figure No.3, below.) It should be 
noted that the flight instruments in the cockpit have been regrouped 
slightly . This consisted of exchanging the position of the attitude gyro 
and the radio compass indicator. This change grouped the attitude gyro, 
accelerometer. and LABS indicator in a vertical alig nme nt which made it 
much easier for the pilot to accomplis h a wing s-level pull-up at constant 
acceleration (G ' s). This arrangement proved very satisfac tory and required 
a minimum of relocat i on of the various in s trume nt s . 

Appendix C, Page 2 
17 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



• , 

Figure No.3 - LADS Cockpit Control s in F-C4G 

c. Pov;e r t o the LABS i s supp li ed from the aircraft twenty-ei(jht 
(28) volt DC system and II;:; vo lt, ·100 cycle, three (3) phase inve rte r. 

The LABS u"its are integra ted with th e "A" Se ri es (junsight reticle lamp 
circuit and the bomb relea s e but t o n. 

3. Operation : The LJ.'BS i s extreme ly s impl e t o operate. Wh e n the 
ai rcraft e ngine is started a nd the inv e rt ers orr ope rating, place th e 
"LABS/ A-7" s witch to the "LABS " po s iti on, s upplyin(J pov;er to the LABS 
sys t em . Th e n place the "Comp ut e r Sturt" s v;it ch to the "On" position, 
ene rgizing the LABS Hyro . W~cn ttle ~I yro has a ttaine d ful l speed , un carJe 
the gyro. Thi s is normall y done before taxiin~ out for take-off . The 
LABS indi c<ltor is used as a refere nce to in s ure that the (lyro i s operat.in(J 
prop erly. The L\fJS may be oper"ted con tinuously until the bomb(s) h<lve 
been dropped . It may then be turned off hy C"~lin\l the \lyro, s v;it c hin (J 
off the "Computer Start" s v;itch, and plilcin(1 the "LABS/ A-7 " s wit ch to 
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the "A-7" position, The LABS may also remain in operation throughout 
the entire mission, providing the above shutdown procedure is followed 
prior to stopping the aircraft engine, 

a, If the pilot desires to abort the bombing run at any time 
prior to reiease, computer action may be stopped by releasing the bomb 
button. If this occurs, the system must be recycled by momentarily 
turning the ''Computer Start" s!Oitch to "Off" and then back to "On", 
The system is then r eady for anothpr bombing run, 

b, If the gyro is tumbled by exceeding eighty-five (85) degrees 
of bank, the pi lot should place the "Caged-Normal" switch to the "Caged" 
pos ition for a minirnum of ten (10) seconds, then return it to the "Normal" 
position while in straight and level flight, 

• • 
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TEST PROCEDURES 

1. Physical testi ng was di vided into four (4) general phases as 
follows: 

a. Phase One: Preliminary investigation and familiarization. 
Approximately thirty (30) sorties were flown during this phase for develop
ing data, correcting instrumentation proulems, familiarization with LABS 
equipment, etc. This phase supplied a basis for further experimentation 
in techniques and procedures for the remainder of the test. 

b. Phase Two: This period was a concentrated effort on release 
angles of 60 and 45 degrees which were more likely to be used with the 
available radar fuzing. However, some sorties ~~re flown with release 
a.'gles of 30 and 35 degrees. All missions throughout this phase were 

~l conducted using the prototype LABS. 

c. Phase Three: The test was expanded to include additional 
sorties at 35, 45, 60, 75, and 90 degrees using the production type LABS 
which had been installed in the same test aircraft. Approximately seventy 
(70) sorties were completed using three (3) pilots on each of the release 
ar.gles. These sorties were all conducted on a land range which had suit
able targets and IP's. 

d. Phase four: The test program was amended to include a 
navigational phase during which thirty-nine (39) sorties were flown to 
investigate the basic problems incidental to this type of operation. The 
procedure involved was as follows: 1) select an unfamiliar target; 2) 
locate a suitable IP from existing maps or target photographs; 3) fly to 
a penetration point by dead reckoning and pilotage only, penetrating weath
er if necessary; 4) navigate to the IP and perform a simulated attack; and 
5) return to the base. four (4) full external fuel tanks were carried all 
the way on eight (B) sorties. Six (6) sorties were flown using S-47 air-' 
craft to simulate the range capabilities of future fighter aircraft. 
Radio aids were not used except in emergencies or when weather conditions 
made it necessary to comply with Air Traffic Control. Scoring on the 
first ten (10) sorties was accomplished when possible by assessing photo
graphs taken from a 35mm camera mounted in the autopilot well of the air
craft pointing straight down. The remaining missions were analyzed from 
the pilot reports. Complete data cards were kept and the pilots' views 
were recorded. A total of eighteen OB) pi lots, selected at random, were 
used to fly the sorties on this phase. Each pilot used a different IP 
and target on each mission. The missions were made more difficult by the 
lack of target photographs and target maps. 

• • 
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2. In order to provide suitable data for evaluation of the LABS, 
bcth a water range and a land range were used as test sites since four (4) 
phototheodolite st ations were in position and available. Two (2) of the 
s t ations were us ed to track the aircraft until bomb impact and two Q) to 
tr ack the bomb from r e l ease to impact. The recording devices at these 
s tations were synchronized to allow correlation of the data obtained. A 
si ngl e point IP was used on the water r ange, whil e the IP on the land range 
was a ro ad perpendicular to the line of flight. 

3. The airborne instrume ntation consisted of a flight recorder with 
an altimeter, attitude gyro, ar.celerometer, airsp eed indicator, clock , and 
four (4) tel-lit es . The tel-lites were used to indicate "pickle," reticle 
out , and bomb rel ease for each pylon shac kle. Through electronic signals, 
operation of the t e l-lites activated markers in the ground recording equip
ment. This allowed de termination of the pilots ' errors in "pickl ing" at 
the IP, and the altitude and distance gained from the point of initiating 
a pull-up to bomb r el ease . The bombs use d in the t es t were 5OD-pound 
M- 64A l bombs with ~~128 hi gh speed fins s ince the trajectories of these 
bombs most ne ar ly approximate th e trajectory of the Mark 7 bomb. After 
suffici e nt data had been r ecorded to provide a basi s for analyzing e rror s , 
es cape distances, etc., the airborne and ground in s trumentation was di s
co ntinued with only th e bomb impact s being scored. 

4 . A st udy of the avail able ai rcraft and bomb ballistic data re
su lt ed i n the following cond itions used throughout the test: 

a . Bomb release ang l es of 30 , 35, 45, 60 , 75, and 90 deg rees. 

b . An acce l era tion of 3.5 to 5 . 0 G's with emp hasis on 4 . 0. 

c . An indicated ai r speed of 475 to 525 mph . 

5. During the first part of the t es t, using the prototype LABS, all 
pull- ups were made manually . However, wh e n the production LABS was in
s tall ed, an Automatic Trim Tab Devi ce was incorporat ed into th e sys t em, 
al l owi na all pull-ups to be initiated au tomatically. The opera ti on of 
this device i s desc ribed in de tail in Appendix I. 
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TEST RESULT3 

The results obtained during the four (4) phases of the LABS Computer 
investigation are presented below: 

1. Phase One - Prel iminary Invest igations: The results obtained 
from the preliminary investigation of airspeed errors, altimeter errors, 
and flight characteristics of the aircraft with a 230 gallon water-filled 
pylon tank are as follows: 

a. The data obtained from the airspeed and altimeter calibration 
flights were reduced and are presented in Figures 4 and 5, below, in the 
form of correction charts. These charts are applicable only to the air
craft us ed in the tests, but are indi cati ve of the magnitude and direction 
of errors in F-84G type aircraft. During the ca libration flights of thi s 
phase, it was determined that level acce leratio n above 500 mph (true) is 
very slow, and that approximately 525 mph (true) was all that could be 
expected in a tactical si tuation where an instrument letdown had to be 
made at a low altitude followed by acceleration to bombing airspeed while 
navigating to the ini tial point (rp). 

• • 
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AIRSPEED CORRECTION CHART FOR F-84G #705 
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b. With the aircraft carrying one (I) water-filled 230 gallo n 
pylon tank to ~imulate a weapon, it was found that the ajrcr~ft flew in 
a skid ~nich increased with airspeed. Ho~~ver, since a fuel tank would 
probably be carried on the other pylon for normal operation, ~he skid 
characteristic will arise only after the aircraft has droppea the pylon 
fuel tank. 

c. The preliminary bomb tosses made during thi s phase indicated 
the general functional reliability of the LAOS syst2m insofar as the timer, 
reticle out, reticle on, and release mechanisms were concerned. It was 
found that the prototype LABS gyro would tumhle readily and required ap
proximately fifteen (I5) minutes for re-erection. However, the pr0duction 
LABS has overcome this difficulty with a gyro caging mecha nism which will 
erect the gyro in approximately ten (IO) seconds. 

2. Phase Two - Prototype LABS: The r ~, ults of this phase of the 
test using the protJtype LABS are shown in tabular form in Figure No.6: 

• • 
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The above data was included for two (2) reasons: 1) to present a compari
son of the prototype LABS wi th the production model; and 2) to show the 
errors resulting from the use of a single point IP and flying a pre-de
termined course from IP to target. The results using the production LABS 
show a marked improvement as may be seen in the tables following this 
discussion. An analysis of prrors was made following the completion of 
all missions on the water range and is as follows: 

a. Pickle Errors: This error can be practically eliminated by 
using a line IP such as a road, river, edge of a lake, etc. The magnitude 
of the error using a single point IP varies dire~tly with increases in 
altitude. For the missions shc,wn above, the average pickle error at 500 
feet approach altitude was 291 feet. 

b. Course Error: This error is obviously caused by failure to 
correct for variation, compass deviation, and wind drift. These factors 
will apply only when the target is not visible when over the IP. A rule 
of thumb method of wind correction developed by trial and error is as 
follows: 

(1) When tossing at angles of sixty (60) degrees and higher, 
double the wind correction necessary to maintain a true 
track on a line from IP to target. 

(2) When tossing at angles less than sixty (60) degrees, use 
one and one-half (1-1/2) times the wind correction nec
essary to maintain a true track on a line from IP to 
target. Using these rules it is necessary, of course, 
to establish a drift correction prior to reaching the 
Ir, then apply the extra correction just prior to the 
p ull- up poi nt. 

c. Airspeed Error: 
entirely. It depends upon the 
the correction of indicated to 
effect to maintain the desired 

This error will be difficult to eliminate 
pilot's ability to hold the desired airspeed, 
true airspeed, and the correction for wind 
ground speed. 

d. Altitude Error: This error is not significant for high angle 
releases, but becomes more important when low angle releases are made. 

e. Pull-Up and Toss Error: Incorrect groundspeed or altitude 
at the pull-up point will cause proportionate errors in the distance 
covered during pull-up, releas e altitude, and bomb toss distance. If the 
wings are not held level during pull-up, the bomb is tossed at an angle 
to the desired cour se , resulting in large deflection errors. This error 
may be r educed by pilot training and the use of a more reliable attitude 
gyro or a more senSItIve LABS indicator. The effect of small errors in 
"G" force during pull-up can be minimized as thes e e rrors tend to cancel 
out. 

• • 
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3. Phase Three - Production LABS: The complete results of this 
phase are shown in the following charts and curves. These results have 
not been corrected for any errors whatsoever. It must be emphasized that 
this test was not conducted under controlled conditions and the majority 
of the releases were made with a direct crosswind of ten (10) to fifteen 
(15) knots. An interpretation of the chart and curves follows: 

a. LABS Final Results with Production Model: (See Figure No.7.) 
Three (3) experienced and qualified pilots were used to deter.nine the data 
presented in this table. It should be noted that the GEP's of all three 
pilots generally are about the same. The one (1) exception is the sudden 
increase in the GEP's of pilot "F" at release angles of 75 and 90 degrees. 
These six (6) mis sio ns were flown on two (2) successive days and the pilot 
reported in his daily test reports that all pull-ups were made through 
scattered to broken clouds at 1.500 f eet in turbulent air. The attitude 
gyro was also found to be precessing exceSS ively and was replaced soon there
after. 

• 

(1) The 90 degree releases using depressed sight ranging 
indicate a greater CEP than is desirable. This method 
is not considered satisfactory at this time due to the 
larger error in ranging encountered in turbulent air 

/ 

and the higher approach altitude required. Altitude be
comes a critical factor using this method. 

(2)1 All pull-ups during this phase of the test were made with 
\ the automatic trim tab device. except as noted. No sig

nificant increase in accuracy was obtained in comparison 
with the few manual pull-ups made since the test pilots 
were already expe ri enced in this maneuver. However, the 
use of this device should be of great assistance in the 
training of new pilots for accuracy. The automatic trim 
feature also s implifies the escape Immelman since very 
little stick force is required. 

• 
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LAB FINAL RESULTS 

'~ODUCTION COM.UT[~ "0 ANa[ 

PILOT 

ALL 

• 

H 

~ 
: 

• 

... 10 .. 
.., 

"(LEASE '0. e .. RA"Clt O("L. e<r RU ... " "I 
ANILE DC'. .0 .... (n) i (FT) (rT) (FT ) (FT ) (n) 

35 22 595 141 631 486-0 83-R 416 

45 11 510 I 348 669 109-0 0 590 
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b. Pilot Accuracy Curves: (Figure No.8.) These curves r efl ec t 
the data in the preceeding table graphically. It will be noted that the 
CEP increases with a corresponding increase in the r e lease angle. 
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c. Percentage of Bombs Striking Within Certain Distance from 
Target: (Figure No.9.) This curve shol.s that eighty (60) per cent of 
all bombs dropped fell within 1.000 feet of the target. ninety-four (94) 
per cent fell within 1.500 feet. and all bombs fell within 2.200 feet. 
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d. Escape Distance vs Release Angle: Two (2) separate graphs 
are presented. ~igure No. 10 illustrates the actual escape distances ob
tained as ~asured by phototheodolites. ~igure No. II shows the theoretical 
escape dis t ances for all angles as obtained by plotting the bomb trajectory 
for each angle with an actual Immelman profile. 
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THEORETICAL ESCAPE OISTANCE VS RELEASE ANGLE 
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- 4. Phase Four - Nav iqation: 

a. The complete breakdown of sorties flown is as follows: 

(1) Total Number of Sorties: 39. 

(a) F-84 - 30. 

(b) F-86 - 2. 

(c) 8-47 - 6. 

(d) 8-45 - 1. 

(2) Number of Aborts: 6. 

(a) Weather - 3. 

(b) Failure to locate IP - 1. 

(c) Failure to pass over IP on heading to target - 2. 

(3) Number Al ti tude Penetrations: 30. 

(4) Number Weather Penetrations: 22 . 

(5) Number Low Level Sorties (500 Feet): 9. 

b. A total of eighteen (8) pilots were used to fly these 
sorties. The principal targets selected were cities and towns, airfields, 
and railroad yards. Target maps and photographs were available for only 
a small number of targets and sectional charts were ~sed for the remainder. 
Pilot briefings were short and concise with minimum time allowed for 
target study. In spite of these conditions eighty-five (85) per cent of 
the sorties were accomplished successfully. Pilots reported that they 
were able to pass over the IP at 500 mph on a heading which would take 
them into the target. Some difficulties were experienced in navigating 
at 500 feet and 500 mph, but all pilots felt that with practice these 
difficulties could be overcome . It must be emphasized that these pilots, 
particularly the 8-47 crews, were not proficient in low l evel navigation. 
The bomber pilots were all of the opinion that an autopilot would be a 
definite aid in navigating at low level. The following general statements 
were derived with the concurrence of the participating pilots: 

(1) Dead r eckoning at altitude to a target area within 
fighter radius of action is feasible . 
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(2) Dead reckoning combined with pilotage simplifies the 
navigation problem to the point where success is almost 
assured, commensurate with pilot ability. 

0) The use of celestial navigation will further assure 
the success of a mission. 

(4) Weather penetration in the target area is feasible with 
ceilings of 1,500 to 2,000 feet and five (5) to ten (lO) 
miles visibility. 

(5) Low level navigation over areas similar to the southern 
states is relatively simple. However, over areas where 
there are few check points. suc h as in West Texas. time 
and distance flying is required. 

(6) Marking the course lines in minutes instead of miles 
and using a navigation watch makes low level navigation 
much simpler . 

(7) Using a prominent landmark toward which the letdown 
is made to low altitude enables the pilot to definitely 
locate his position while still forty (40) to one 
hundred (00) miles away from the target. From this 
point, low level navigation into the IP and target is 
relatively simpl e . 

(8) Wherever possible, the last fifteen (5) to twenty (20) 
miles of the low level navigation to the IP should be 
on a straight line which passes over the IP on a head
ing to the target. 

c. Analysis of Aborts: 

0) One 0) pilot failed to locate the IP or the target, 
which was at a distance of 505 nautical miles. Dead 
reckoning alone was used, penetrating on a river in the 
mountains of Virginia . The pilot searched for ten (10) 
minutes at low altitude but was unable to identify hi s 
position . 

(2) One (1) pilot aborted the mi ssio n after desc e nding from 
30,000 f ee t to 500 fee t in wea ther and failing to ureak 
out. 

(3) Two (2) pilot s aborted mi ss ions uecause of a line of 
severe thunderstorms. 
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(4) On two (2) missions one (1) pilot was unable to pass 
over the IP on a heading to the target on the first 
attempt. On one (1) mission the pilot did not see the 
IP when he passed over it. This IP was a ninety (90) 
degree railroad intersection in a draw. On the other 
mission the pilot was short of fuel due to adverse 
climb instructions in weather and was unable to orbit 
to definitely identify his position when he letdown at 
the penetration point. He passed over the target first, 
then circled back to make the bomb run over the IP. 

d. The details of a simulated LABS bombing mission, including 
target study, navigation, etc., are presented in Appendices F and G. 

• • 
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MISSION PLANNING INrORMATION 

1. Introduction: The purpose of this appendix is to present the 
factors to be considered and the procedure to be followed in planning a 
LABS mission against a representat.ive target. The aircraft considered 
is a LABS-equipped r-84G. The type of weapon to be used and the related 
arming and fuzing is not included in detail, since these factors are 
constantly changing with new weapons and modifications . Nashville, 
Tennessee, was selected as a representative target because of the variety 
of strategic targets available and because it is located in hilly terrain. 
A target map (Figure No. 12) shows three (3) target s and IP's against 
which four (4) simulated bombing sorties were completed during the naviga
tion phase of the project. 

2. Reguiced Planning Materials: 

a. Bomb ballistic tables for toss bombing, aircraft pull-up 
tables, and aircraft angle of attack tables. 

b. Maps, charts and photographs: 

(I) 1:500,000 or smaller scale map and/or photo of similar 
scale for target information and distance measuring. 

(2) I :500,000 map for the low level attack course. 

(3) En route charts as des ired. 

c. Cruise data on type "ircraft. rour (4) sample profile 
missions are included for information and reference. (Figures No. 13 
through 16.) 

d. Weather Information: 

(1) High level winds and temperatures en route. 

~) Ceiling and visibility at target. 

(3) Temperature and surface winds at target . 

(~) Target pressur e altitude. 
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3. Selection of the IP: The proper selection of an IP 
~epends upon several variable factors: 

a. The selected release angle of the LABS will determine 
a definite range span from the target within which the IP may be 
located ~aximum distance from target - six (6) miles). Selection 
of the release angle is determined by the following: 

(1) Type of fuzing to be emp loyed. 

(2) Desired acc uracy of delivery. 

(3) Escape distance required. 

b. Th e type of terrain surrounding the target must be 
considered to determine from which direction the targe t should be 
approached. 

c. The IP should be an easily recognized landmark such as 
a railroad crossing. river bridge or dam. coastline. lake. tower. etc. 

d. Th e IP should. when possible. be located along or 
crossing a prominent chp.ckpoint such as a railroad or highway to 
simplify navigation. The IP's s hown on the map ~igure No. 12. 
rage 39) w~re selected to demonstrate the possibilities that exist 
and to show that they can be used successfully. as was determined 
during testing. IP-l is simple since the pilot may navigate down a 
power line to intersect the railroad at the des ired point. IP-2 is 
relatively difficult since the pilot must approach the railroad and 
highway intersection from open country and has only about twenty
five (25) seconds to identify it. IP-3 is simple since the pilot 
us es a prominent river bend and inter sec tion and has sufficient 
warning of its approach. In this connection. small rivers should not 
be used since heavy foliage might obscure the river from the pilot's 
view at low level. IP-4 is difficult since th e pilot must identify 
one (1) secondary road crossing out of many along a principal high
way. This type of IP should be used only as a last resort si nce 
success is dependent upon precise low level navigation. Careful 
study of the target area should e nab l e mission planne rs to l ocate 
s uitabl e IP' s in most areas. 

~. Select ion of a Penetration Point: While determining an I P. 
it must be kept in mind that there shou ld be a penetration pOint 
near th e target ar ea. into which the pilot can descend to lower 
altit ude s. definitely iden tify his position. and the n navigate to the 
IP and target. This might possibly be th e first visible position fix 
since take-off and sho uld not necessarily be a point. but rather an 
area , s uch as a lake, mountain, or Some other prominent terrain 
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feature located within forty (40) to one hundred (100) miles of the target. 
It must be assumed that dead reckoning navigation will not provide pinpoint 
accuracy; consequently, the pilot should have some outstanding check point 
on which to position himself for the final run into the target. With posi
tive identification several miles from the target and proper study of the 
low level route inbound to the target, the use of an IP becomes a less 
limiting factor. Letdown on the target itself is not advised for obvious 
reasons. Penetration into moderate sized cities is not advised since they 
are often difficult to definitely identify. 

5. Map Preparation for Final Approach to Target: 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 penetration point to the IP should 
be marked off in minutes, such as seven and one-half (7-1/2) miles per 
minute for 450 mph. This speed will allow acceleration to bombing speed 
of 500 mph in two (2) ~inutes or less and the last two (2) minutes of the 
course line should be scaled accordingly. If the pilot desires, five (5) 
degree drift Ii nes can be drawn on ei ther side of the course line, usi ng 
the IP as an apex. This f ea ture is applicable when the final 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 
fi nal fi fteen (I5) to twenty (20) miles of the approach should be on a 
line with the IP and target so that only small corrections are necessary 
to pa ss over the IP on a heading to the target. The above procedure was 
used throughout the navigation phase of the project and was very successful. 

6 . De te rmination of LABS Settings: 

a. Illustration: 
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b. After target data (target, IP, approach course. burst height. 
etc.) have been selected, ~etermine the entry altitude above the target. 
entry airspeed, and desired bomb release angle. These are best determined 
from the situation expected at the time the mission is to be flown. Such 
factors as terrain features. target defense. etc •• will have to be consid
ered. 

c. From the aircraft pull-up tables. for the proper "G" force 
pull-up, determine the distance gained in pull-up. altitude gained in pull
up. airspeed at release angle. and. for a time fuze started at the pickle 
point, time required to attain release angle after pull-up is started. 

d. 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 
(-). If burst height is greater than release altitude. bombing table 
altit ude is positive (,I). 

e. Enter bombing tables for correct release angle. release air
speed. and bombing table altitude to obtain bomb toss distance and. for 
a time fuze. time of flight. 

f. Add bomb toss distance and distance gained in pull-up. Sub
tract this from target-to-IP distance and divide by entry ground speed 
to obtain LABS timer setting. 

g. 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 algebraically to the release angle previously selected 
to obtain the angle to be set in the LABS gyro. 

h. To determine the time setting at which the fuze is to be cut 
(if time option of the fuze is used). add the time of flight of the bomb. 
time of pull-up. and LABS timer setting for the fuze which is started at 
"pickle" point. 

i. Set the LABS timer at "he time determined in paragraph f. set 
the LABS gyro angle at the angle determined in para~raph g. and set the 
time fuze at the setting determined in paragraph h. 

• • 
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PILOT OPERATING PROCEDURES 

1. Prior to Take-Off: 

a. Set LABS release angle and timer delay. 

b. Preflight the weapon. 

c. After engine start and inverters are operating, place gun
sight switch to "SIGHT-CAMERA" position, turn LABS power switch on, and 
turn computer start swi tch to "ON". 

d. Bomb selector switch to "AUTOMATIC" position, other bomb 
swi tches "OFF II • 

e. Before taxiing out, uncage the LABS gyro. 

2. The pilot's first indication that the system is operating is 
after take-off when the LABS indicator should show indications relative 
to the aircraft attitude. 

3. The pilot proceeds on the missioo, completing the weapon check 
list as required. If the gyro should tumble during the flight to the 
target, it can be erected in a maximum of ten (10) seconds by ~aging. 

4. Prior to beginning the descent to the penetration point, the 
pilot should arm the weapon and complete the check list as required. 

5. While navigating to the IP, the pilot should check his ETA 
closely to be prepared for the approach of the IP. When it is sighted, 
he sho uld check his heading and maneuver to pass over the IP on a heading 
to the target. Over the IP the bomb button is depressed and held down 
throughout the maneuver. If the pilot discovers he is not lined up with 
the target after passing the IP, a correction of approximately ten (10) 
to fifteen (15) degrees may be made without severely impairing the accuracy 
of delivery. 

6. When the reticle goes out after the preset time delay. the 
pilot starts c four (4) "G" pull-up, conce ntr ating on the atti tude gyro 
pointer and the accelerometer to maintain a wings-level attitude and con
stant "G" force. When the bomb is released, the sight reticle will reappea<: 
and remain on until the pilot releases the bomb button. The bombing run 
may be aborted at any time prior to bomb release by relcasing the bomb 
button. If another run is then desired, the syste~ must be recycled by 
turning the computer start swi tch to "OFF" and back to "ON". 
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7. Tests have shown that the best escape and evasion technIque is 
to follow through with the Immelman until the attitude gyro shows a 
definite inverted nose-down attitude and the airspeed is increasing. A 
roll-out at this time with full power and a subsequent dive to near minimum 
altitude will obtain maximum escape distance. 

8. When the bomb run has been completed and escape effected. the 
LABS system may be de-activated as follows: 

a. Cage the gyro. 

b. Turn computer start switch to "OFF". 

c. Turn LABS power switch to "A-7" position. 
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MAINTENANCE PROCEDURES 

1. General: The prototype LABS was o ut of commission for r epairs 
on numerous occasions. The difficulty .... as primarily .... i th the compl i ca te J 
system of erection of the gyro. The production LABS has not been out of 
commission at any time through the comp l ~tion of this test. Since the 
original installation at Republ ie Aircraf t Corporation, 2~2 7 Mar c h 1'-'53, 
it has not bee n removed from the test aircraf t. Over 300 automati~ bomb 
releases at various angles have be~n made "i th this equipme nt ~·i thout a 
malfunction. This r ema rkabl e record sho uld indicate that the LABS can 
be considered reliabl e and simple to ma int ain "'hen U5C' prpperly. 

2. Maintenanc e Procedures: 

a. A daily preflight, when in use, by a competent technici a n is 
the only normal maintenance required for the LABS. This preflight consists 
of energizing the LABS circuit to see that the ~yro is erect ing and ,ndi
cating properly. The reticl e- o ut function of the int e r valometer is also 
checked at this time. All connections sho uld be c hecked periodically for 
secure fits and corrosion. 

b. The LABS gyro is a scaled unit and should a malfunction occur, 
it mu s t be r e turned to the manufacturer or depot for repairs. 

c. Installation of the LAI~ dc~s not affect in any way the r outine 
maint e nance required on a n F-H4G aircraft . 

3. Publications: A Confidential technical order (TO 01-1>583£- 51) 
has been prepared on the LA8S containi ng instructions for ins tall at ion. 
This TO does not include ma int enance information ann th e only reference 
of this typ e at present is a handbook uf se rvice instructions compi l ed by 
Minne apolis Honeywe ll, which includes preflight and maintenance information. 
Thi s handbook docs not include sp~c lfic i nstructions for leveling the LABS 
gyro and the re is no leveling plate on ei th ~r the gy r o case or the muunting 
bracket on the production model test.ed. Therefore, the follo .... ing procedure 
is recommended as an interim measure: 

a. Using an external power uni t, ener~ize the LABS. 

b. Cock th e l ef t bomb rack and set the bomb s wit ches acc ordingly. 

c. Without placir.U the aircraft on jacks, r e ad till' an(lle of th e 
longitudinal level lugs with a gunner's ~u.drant. 

d. Rot a t e th e bomb r e lea sc ~ngle from a 20 deg ree pull-up Dnyl e 
setti ng back toward O. Bomb release sho uld occ ur as th e an'lle on the 
gyro scale r eads the same as the angle read on the aun'l c r' s quadr ant. 
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e. Adjust the gyro on its frame with the forward leveling screws 
so that this condition is fulfilled. 

f. Thus. for any angle set on the gyro scale. bomb release occurs 
as the aircraft level lugs make that same angle with the horizontal. 
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AUTOMATIC TRIM TAB DEVICE FOR USE WITH 

LABS IN F-84G AIRCRAFT 

~,.-.- 1. General: 

a. The F-84G trim tab motor is a split field DC motor. Energiz
ing one field runs the motor in one direction to move the trim tab to the 
nose-up position. Energizing the other field runs the motor in the other 
direction to move the trim tab to the no se-doRn position. Each field is 
energized by a relay, the coil of which i s energized by the trim tab 
selector switch on the co ntr ol stick . 

b. Th~ Automatic Trim Tab Device was designed to use with the 
above system and the LABS. Its purpose is to operate the t.rim tab motor 
in the nose-up position for a selectc1 number of seco nd s. 

2 . Details of Operation: 

a. This device was constructed to use five (5) relays, a B-9A 
intervalometer and a selector switch (see attached wiring diagram, Figure 
No. 17). The selector switch selects a voltage from the pickle circuit or 
the reticle-out circuit. NOTE: This selector switch could be eliminated 
entirely from the device since normal operation of the LABS, utilizing an 
lP, would require only voltage from the reticle-out circuit. This switch 
was installed for test purposes to allow the pilot to by-pass the LABS 
intervalometer and receive an instantaneous pull-up when the bomb button 
was depressed. This procedure was used when making vertical homb releases 
without the use of an IP and is included in Project No. APG/ TAT/03-A-l, 
"(Restc) Determination of Best Method of Fighter Low Altit ude Delivery of 
Atomic Weapons." 

b. The voltage selected by the selector switch operates the coil 
of relay no. 6 through the normally closed contacts of relays no. 3 and 
no . 4. This voltage latches relay no. 6 startin!! the B-9A intervalometer 
and energizing the nose-up field of the elevator trim tab moto,r . The B-'JA 
intervalometer runs a pre- sel ected number of seconds and gives out a pulse 
which energizes relay no. 7. This interrupt s the latch circuit of relay 
no. 6 stopping the trim tab motor and turnins off the B-9A intervalometer. 
Melay no . 6 may also be unlatc hed by r e lay no. 5. Th e purpose of relay 
no. 5 is to prevent both fields of the elevator trim tab motor from being 
eneraized at the same time, damaging the motor or preventin'J it from run
nina in either direction . To do tlli s , r c lay no. 5 i s connected parall e l 
to thc no se-down r e lay of th e aircraft sy s t em. If ti, e no se-down pos ition 
of the trim tub s el e ctor s wi tc ll j s 3Ctu3tC(i ilt any ti me nnrl til e Au toma tic 
Trim Tab Device i s operatin,) th e motor in the nose-lip pos it.ion, r e l a) 
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no. 5 will unlatch relay no. 6 , stopping the travel in the up posltlon 
and allowi ng it to move down. In other words. the pilot can stop the 
pull-up action of the Automatic Trim Tab Device at any time by simply 
actuating the trim tab selector switch to the nose-down position. 

c. Relay no. 3 is a delay pickup relay. Its purpose is to 
prevent relay no . 4 from open:ng its normally closed contacts too soon, 
giving relay no. 6 time to latch. The voltage will be continuous from 
the LABS once the reticle has been extinguished. 

d. Relay no. 4 was included to break this circuit to prevent 
the Automatic Trim Tab Device from continually re-cycling and running 
the trim tab motor. Relay no. 4 latches open and prevents the Automatic 
Trim Tab Device from working any more until the LABS has been reset. 

e. Relays no. I and no. 2 are part of the aircraft electrical 
system. Thes e relays energize the elevator trim tab motor for nose-up 
and nose-down operation. All numbered wires are a part of the normal 
aircraft electrical system. 

f. The B-9A intervalometer was used only because it is a stocked 
item. The Automatic Trim Tab Device could be made more compact if an 
intervalometer of small er size and a range of only zero (0) tofive 5) 
seconds was available. 
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