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Douglas, W.S. 1942 FRANKS SUIT.
(National Research Council, Canada) Report #C-2848, November 23, 1942

ABSTRACT: This is a report of a conference held at Headquarters, Fighter

Command, R.A.F., November 16, 1942, to discuss the adoption of the Franks
Flying Suit.

266

Downey, V.M,, F.V. Lorentzen & E,H, Lambert 1949 EFFECT OF THE CROUCH POSITION b The
ON THE INCREASE IN TOLERANCE TO POSITIVE ACCELERATION AFFORDED BY AN 1
ANTI-BLACKOUT SUIT !

J. Aviat. Med. 20(5): 289-299 3

ABSTRACT: A change from the upright sitting position to a crouch position in
which the eye level was lowered 11 cm. increased the tolerance of centrifuge
subjects to positive acceleration by an average of 1.2 G as determined by use : i fligl
of visual symptoms, blood content of the ear and the ear pulse as criteria of ‘
G tolerance.

The protective value of the G-4 anti-blackout suit was 54 per cent greater -
when assayed in the crouch position than it was in the upright sitting position.
Four of ten subjects were unable to support their heads in the crouch

position employed at accelerations of / G and greater.

267
J | ABSTR:
Draeger, R,H., J.S. Barr et al. 1945 A STUDY OF PERSONNEL INJURY BY ''SOLID é?man te
BLAST'" AND THE DESIGN AND EVALUATION OF PROTECTIVE DEVICES §<is no|
(U.S. Naval Med. Res. Instit. & U.S, Naval Hosp., Bethesda, Md.) i g moveme
Res. Proj. X-517; Rept. No. 1; March 1945, ] b used T
I permit
‘ , displ:
268 | submit
kinet:
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Dressel, J. H. 1958 LOW LEVEL ESCAPE IN NAVAL AIRCRAFT. | effic:

SAE Reprint § 86., May 1958.

ABSTRACT: This report concerns th

e different i i :
parachute combinations, which are cypes of ejection seats with n

in use or being developed by the U. §. .
ich can be used in low altitude. For ibrury,
Baker MKA5 ejection seat and the rocket ] | ACCEI

MeénWhile Oone tries to improve the 3 . ( Uni
f ejection. . Cont

Marines. It pertains to systems wh
the future, one will use the Martin
ejection which is being developed.

prestige of the present apparatus o




ressel, J, H, 1958  SAFE PILOT EJECTION LEVEL DROPS TO 500 FT.
S. A, E. Journal 66(7):119, Part. 2

.

BBSTRACT :
peats and controls,

Jailing out under 2000 ft resulted in death 50%
jad to relcase the canopy, then fire the seat,
gnd pull the rip cord. The death rate climbed

of the time when the pilot first
release himself from the seat,
to 75% for jumps under 1000 ft,

jw— Martin-Baker seat adapted by the Navy now

» pProvides safe bail-out from
pltitudes of 500-700 ft. straight and level,

frevent parachute failure.

jration above 10,000 ft, The speed limiter isg actually a
felays the pilot's chute from Opening until his deceleratio
he safe value for the chute,
flight bail-out.

n rate drops below
These provisions make the system safe for normal

i

§

’illis, Rudolfs June 1961 oON BIOMECHANICS OF UPPER EXTREMITY. (Paper
- Symposium on Biomechanics of Body Restraint and Head Protection,
Naval Air Material Center, Philadelphia, Penn. June 14-15, 1961).

ZKTRACT: The human arm is g superior many-sided tool which enables the

bn to perform skillfully an immense variety of activities. Since the eye

B not able to catch and preserve the fast-changing patterns of arm and hand
Pvements, objective methods of recording are needed. The most frequently
ped methods for recording movements are optical and electrical. They

proit simple reduction of data and enable quantitative measurements of
:uplacement, velocity and acceleration. Normally each movement can be
pbmitted to a biomechanical analysis in terms of temporal, kinematic and
fnetic factors. is di he acting forces and indicates

be possibilities for work simplification and increase of movement and tool
Eficiency.

Ty, D.R. 1947 PHYSIOLOGICAL,
MCCELERATION Oy THE BODY RELATIVE T
‘Univcrsity of Southern Calif
pontract no, Néori77, Task 1,

BIOCHEMICAL, AND ANATOMICAL EFFECTS oF

0 PILOT POSITION Iy HIGH SPEED AIRCRAFT,

«» Depart, of Aviat, Med., Los Angeles)
January 1947
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DuBois, E. F. 1944 ANATOMY AND PHYSIOLOGY OF THE AIRPLANE COCKPIT.

(National Research Council, Washington, D. c.)
CAM Report #375, 16 Nov. 1944,

273

DuBois, E.F. 1945 THE ANATOMY AND PHYSIOLOGY OF THE AIRPLANE
COCKPIT. Aeronaut. Engng. Rev., 4(4):15, 17, 21.

ABSTRACT: Suggests a reconsideration of cockpit design with reconstruction
planned according to principles of human anatomy, physiology, and psychology.
Proposes relocation of and standardization of position and actions of instru-
ments and controls. Urges jettisonable canopies and ''radically new methods'
for escape in spins or at very high speeds.

Cites DeHaven's studies as evidence that the human body could stand enormously
high decelerations (30 g and probably 40 g) if the resulting pressures were
reasonably supported and distributed. Cockpits should be stressed, therefore,
so that they will not collapse under forces that develop less than 30 g.
(CART)

274

DuBois, E.F. 1945 THE SAFER COCKPIT.
Skyways, &4:41, 90

ABSTRACT: The survey and analysis of crashes has developed several points of
fundamental importance. The first is the fact that the human body when
supported by the proper belt and shoulder harness can withstand decelerations
of great magnitude for short intervals, probably 40 g's or more. This means
that if the cockpit does not collapse and if the seat, harness and their
attachments do not break, a pilot can crash at high speed and still escape
serious injury. If a belt without a shoulder harness is worn, the pilot or
passenger jacknifes forward and survives only if his head does not swing into
a structural member or rigid instrument panel. Some pilots are killed by
steering wheels; others sustain fractures of the legs by '"ankie traps' in the
form of poorly designed rudder pedals. A large number of head and face

injuries caused by sharp edges and spiked switches on the instrument panel could

be prevented. In general, the farther the pilot or passenger is placed from
the engine and instrument panel, the greater arc his chances of survival.
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DuBois, Eugene F. Sept. 1952 SAFETY BELTS ARE NOT DANGEROUS
Brit. Med. Journal, Sept, 27, 1952, pp. 685-686.

rsity Medical College
(New York City). An analysis of the crash of a Viking aircraft, on October

31, 1950, at London Airport, and a tabulation of autopsy findings, showed
complete absence of abdominal injuries. Almost all safety belts and seat |
i anchorages had broken at the very first impact. In other accidents, where i
¥ even stronger belts than in the Viking had been used, hardly any evidence f
. of belt injuries was found, as the 858 crash analyses show.

L 276

i Duddy, J. H., & C. A. Dempsey 1958 LIGHT-WEIGHT SEATING: DESIGN RESEARCH AND
i DEVELOPMENT OF A NET SEAT FOR PROJECT MANHIGH. (Wright Air Development Divi-

sion, Wright-Patterson AFB, Ohio) WADD TR 58-307; ASTIA AD-206 922; Dec. 1958

j. ABSTRACT: This report describes the design research and development of 3 light-
- weight nylon net seat for project MANHIGH. Experiments were conducted to determine
. the ways in which the complex contours of gz continuous body supporting surface

¢ could be generated with nylon net. Three independent factors, found to affect the
| curvature of the surface, were varied empiricall

j tion in the balloon gondola.
i during OPERATION MANHIGH IT.

277

Dvorak, J. 1951
Jumps)
Vojenské Zdravotnické Listy (Prague) 20:

URAZOVOST PRI SESKOKU PACAKEM (Injuries During Parachute

135-136, May-June 1951

L 278

Dye, E.R. 1942 PILOT'S SEAT (PLASTIC) - MODEL SBD-3

(Douglas Aircraft Co., Inc., El Segundo Plant, Calif.) Report No. 6042,
Test No. 343, ASTIA ATI- 104 982, August 1942

It was found that the main main
Ory under the ultimate load of

| these tests.
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During the tests, it was observed that the lap belt attachment fitting should
be attached to the seat in a more secure manner either by increasing the size
and gauge of the bolt head bearing plate or by using a three bolt connection.
The attachment fitting screws used in this seat should be replaced by clevis
or A.N. bolts to exposed unthreaded surface to bearing on the wood. '

279

Dye, E. R. Dec. 1951 RESEARCH ON PADDING MATERIAL (Cornell Aero. Lab.,Inc.)
Rept. No. 0G-674-D-2, Dec. 27, 1951.

.280

Dye, E.R. 1957 DESIGNED FOR LIVING
(Cornell Aeronautical Laboratory, Inc.) Research Trends 5(3):
Fall 1957.

ABSTRACT: Over 60 safety concepts have been incorporated in the Cormell Liberty
Safety Car, designed to afford maximum protection to passengers during a crash.
"Accordion" doors for easy entrance and exit, bucket seats for better lateral
support to the hips, body-restraining panels and seat belts, are among the safety
features illustrated here.

281

Dye, E.R., and M.D. Smith 1958 IMPACT PROTECTION WITH FOAM PLASTICS.
80(12):65-67, Dec. 1958

Mech. Eng.,

ABSTRACT: Paper discusses the methods of selection of a low-density cellular
plastic of the right dimensions and mechanical properties to protect the head
during impact.

282

Dyme, H. C. 1950 REPORT ON USAF RESCUE AND SURVIVAL CONFERENCE
(Air Materiel Command, Wright Patterson AFB, Dayton, Ohio}‘4-6 April 1950.
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS

E

arle, K. 1959 MARTIN-BAKER SYSTEM PARACHUTE AND HARNESS DESIGN IMPROVEMENT
AND EVALUATION (Joint Parachute Test Facility, U. S. Naval Auxiliary Air
Station, El Centro, Calif.) Naval Parachute Unit Technical Rept. #3-59;
TED ELC AE~-5242.5; ASTIA AD-266 378; 2 Apr. 1959

I SIMMARY: As a result of conference considering Fleet and contractor reported

and Bureau of Aeronautics Inspection Team discovered discrepancies existing in
EMartin-Baker escape system installations and other considerations, the Bureau of
BAeronautics initiated concurrent coordinating "A" priority prOJects at the Naval
Parachu*e Unit and the Air Crew Equipment Laboratory to sponsor expedited develop-
Lumnt and evaluation of a universal improved system for retrofit into all Martin-
EBaker seats. DMutual support and coordination between these laboratories was
idirpcted .
rhe Naval Parachiute Unit fabricated approximately eighteen special modifications :
and assemblics of the MBA horseshoe pack, including ripcord, various kinds of lap ;
gelt and kit suspension assemblies, and integrated torso suits and harnesses to
support evaluation tests at the Naval Parachute Unit, Air Crew Equipment Laboratory,
iand the SMART Hurricane Mesa facility. The Naval Parachute Unit received various
,‘CEL versions of certain of the foregoing components both for testing and for
Ffabrication into assemblies which were returned to ACEL in support of that

,a»tlley s cvaluation program.
iThc Naval Parachute Unit evaluation program included four in-flight dummy ejections,
Bthirty live jumps, dummy drop tests, and numerous ditching drills, components tests
fin the scat and in the inverting fixture for seat restraint. In addition, arrange-
bments were consummated whereby the Naval Parachute Unit modified parachute and lap
;h;lh were utilized in two FB8U-3 cockpit rocket sled tests at the SMART facility

n conjunction with Chance Vought MK G5 ejection seat evaluation.

itimate coordination of the laboratories' project developments will be affected.

¢ is considered that utilization of several of the Naval Parachute Unit modifi-
ations will significantly improve the present interim Martin Baker parachute

pfrom the standpoints of comfort, adjustability, ease of ditching with survival

Lgear, manual bailout, and overall system compatibility. (AUTHOR)

¢arly;v;: S:q 1945 ANTI-BLACKOUT SUITS, EFFECT OF WEARING ON V AND G DURING
L vguuAuui TRAINING. (Tactical Test, U S. Naval Air Test Center, Patuxent
River, d.) Project No. TED NO. PTR - 2404, 16 July 1945
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Carly, J. C. 1951 THE NAVY EJECTABLE COCKPIT. J. Aviation Med.
22(1):46-49.

SIMMARY: The ejection seat has proved effective and safe as a means of

emergency escape from aircraft at current operational speeds and altitudes.
However, prospective improvement in aircraft performance will render this
dovice obsolete because of the hazards of windblast, anoxia, and extreme

cold.

mhe Navy Ljeccable Cockpit is designed to provide positive, safe, emergency
separation from high performance aircraft, and a safe, even comfortable,
descent and landing. The pilot is ejected in an enclosed, pressurized,

and relatively warm cockpit. After landing, the cockpit becomes a usable
1ifebnat at sea, and an effective shelter on land.

~.is survival feature is of great importance in cold weather operations.

286

Edelberg, R. 1953 PROBLEMS OF EMERGENCY ESCAPE IN HIGH SPEED FLIGHT:
TUMBLING. (Wright Air Development Ctr., Wright-Patterson AFB, Ohio)
WADC Document #53WC-1470

287

Edelman, W, E. 1957 THE DYNAMICS OF SEAT BELT DESIGN.
(Master's Thesis for MS in ME, University of Minnesota) Dec, 1957

288

Educational Research Corporation 1959 A BIBLIOGRAPHY ON HUMAN FACTORS
RELATED TO MANNED SPACE VEHICLES (Educational Research Corporation,
Cambridge, Mass.) Contr. N 61339 294, ERC proj. 496, Oct. 1959.

ABSTAACT: This bibliography on human factors related to manned space vehicles
is intenced to supplement other listings in the same area by adding to rather
than by displacing them. A list of such sources is presented alphabetically
by author and with annotations that are intended to give the reader some idea
whether the citation refers to something he might be interested in. A subject
index is included.
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LEdwards, George A. 1944 FINAL REPORT ON TEST OF CUSHION, BACK AND SEAT,
NEOPRENE FOAM

LATTY Air Forces Proving Ground Command, Eglin Field, Florida) AAF Bd, Proj. No.
L (M-4) 546  Serial o, 7-44-13  June 12, 1944  ASTIA ATI 73 196

‘ABSTRACT: Tests were conducted using two types of pad assembl
band 3 types of cushion assemblies-parachute seat, filled with heoprene, The tests
fwere conducted to determine whether or not the equipment pPossessed the following
fnecessary military charactersitics: (1) The cushions should be of a suitable

Isize and weight to fit the parachute harness. (2) The filler should not have

fany tendency to pack, break up, or shift. (3) After prolonged use, the degree

pof fatigue of the user should be less than with the present standard parachute
bback pad and seat cushion. After completion of the tests, it was concluded that
ithe subject equipment was of light weight and of a size suitable to fit the seat-
itype parachute harness, Furthermore, the neoprene filler did not pack, break up
or shift as does. the hair filler now in use in many parachutes. The fatique of the
juser was less, after prolonged use, than with the hair filled pads and cushdons,
band similar or slightly less than with the old-type combination rubber-air

}ushion. Finally, the seat chshion weighing 2,63 pounds ig the most comfortable
fof the 3 types furnished,

ies-parachute back,

290

tdwards, H.H. 1962 EMERGENCY DETECTION AND ESCAPE INITIATION SYSTEM, PART I.
{ LIQUID PROPELLANT BOOSTERS (Aeronautical Systems Division, Wright-Patterson
AFB, Ohio) ASD Technical Documentary Report 62-276, Part I; 4 May 1962

291

jEiband, AM, S.H, Simpkinson & D.0. Black 1953 ACCELERATIONS AND PASSENGER
2 HARNESS LOADS MEASURED IN FULL-SCALE LIGHT-AIRPLANE CRASHES

b (National Advisory Committee for Aeronautics, Washington, D.C.) NACA TN 2991,
; August 1953, ASTIA AD 15 669

LABSTRACT: Full-scale light-ai

rplane crashes simulating stall-spin accidents
fwere conducted to determine tkL

e decelerations to which occu
Crashes

; miles per hour were studied. The airplanes used
pwere of the familiar steel-tube, fabric-covered, tandem, two-seat type. 1In

fcrashes up to an lmpact speed of 60 miles per hour, crumpling of the forward
 fuselage structure Prevented the maximum deceleration at the rear-seat location
cfrom exceeding 26 to 33 g&. This maximum g value appeared independent of the
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E 294
impact speed. Restraining forces in the seat-belt -- shoulder-harness combination Ell
reached 5800 pounds. The rear-seat occupant can survive crashes of the type
studied at impact speeds up to 60 miles per hour, if body movement is restrained
by an adequate seat-belt -- shoulder-harness combination, so as to prevent
injurious contact with obstacles normally present in the cabin. Inwardly ABS
collapsing cabin structure, however, is a potential hazard in the higher-speed gro
crashes. (NACA) cus

cus
ing
292 1
‘ L 295
Eisen, L., & R. S. Zeigen 1959 A SUPINE SEAT FOR HIGH-STRESS TESTING OF ;
PRIMATES. (Wright Air Development Division, Wright-Patterson AFB, Ohio) : I E11i
WADD TR 59-165; ASTIA AD-219 894; April 1959
ABSTRACT: This study summarizes the design rationale of a supine seat and restrain j
harness, with surrounding inclosure, for high stress bioscience experiments with %
a Macaca cynomolgus monkey (Macaca iris). This configuration is intended for test j; 296
under various abnormal stresses including high g centrifuge runs. Testing and feed $
ing of the subject in the inclosure will be accomplished to determine his reaction ﬁ
to these stresses. With minimum modification, The Macaque supine seat and restrain i El1li
harness could accept any primate for ground tests or bioexperiments in space flight | 4
A brief description of an earlier supine test seat and restraint harness for low- ﬁ
stress experiments using a squirrel monkey is included. [ (e, 1 i
297
293 i ELL
-
!‘_
Ellingson, H. V. 1960 AVIATION MEDICINE | :
1n Piersol, G. M., and E. L. Bortz, Ed., Cyclopedia of Medicine, !
Surgery and Specialties: Review Service (Philadelphia, F. A. Davis Com- }
pany: 1960), pp. 22;-246. ‘
298
ABSTRACT: The scope and implications of-aviation and space medicine are summar- i
! Ell

ily discussed. Consideration is given to the general and specific stresses
which may be encountered, to medical and psychiatric problems, air travel
and transportation of patients, pilot and astronaut selection, protective
equipment and clothing, and to flying safety and accidents involving nuclear

weapons.
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3294

Ellis, B.C. E.A. Ripperger and J. N. Thompson 1961 DESIGN OF CUSHIONING
SYSTEMS FOR AIR DELIVERY OF EQUIPMENT, (Structural Mechanics Research
Lab., U. of Texas, Austin) ASTIA AD-270 241L, August 1961

I ABSTRACT: A description of effective s
ground contact may be reduced w
cushioning materials,
cushioning materials

ystems is given by which the impact on
ithin permissible limits through the use of
In addition to theory of cushioning, the properties of

» and the fragility of vehicles, the procedure for design-~
ing a cushioning system for a vehicle is given. (Author)

E 295

. Ellis, J. D.
Illinois:

1940 THE INJURED BACK AND ITS TREATMENT.

(Springfield,
C.C. Thomas and Co., 1940.)

F 296

; Ellis, J. D. 1944 COMPRESSION FRACTURES OF THE VERTEBRAL BODIES AND
' OTHER CHANGES MISTAKEN FOR THEM. The Journal of Bone and Joint
Surgery 26(1):139-145.

E 297

]

Ellis, M. M. 1921 PULSE -RATE AND BLOOD PRESSURE RESPONSES OF MEN TO PASSIVE
POSTURAL CHANGES. Amer, J. Med. Science 161:568-578

298

Ellis, M. M. 1922 PULSE RATE AND BLOOD PRESSURE RESPONSES OF MEN TO
PASSIVE POSTURAL CHANGES. ii. UNDER LOW OXYGEN. Air Serv. Inform.
Cir. (Wash. D. C.) IV, No. 359-75.
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Elzufon, E. E. and P. Goldberg 1956 ANALYSIS OF COMPONENTS INVOLVED This
IN AN EJECTION SEAT MALFUNCTION Garm
(Naval Ordnance Lab, White Oak, Md.) 6 June 1956 was
NAVORD rept. mno. 4319 ASTIA AD 113 862 fhres
ndic
dure
ABSTRACT: 'Studies were conducted at the Laboratory to determine: (1) the fgi;:
sensitivity of the PECC Mk 1 Mod. 0; (2) the output characteristics of the )
firing mechanism; and (3) the adequacy of design of the firing mechanism
and cartridge assembly. Approximately 900 primers were fired under varying
conditions. Conclusions drawn for these firing tests can be summarized as
follows: (1) penetrations of .-12 inches are marginal and, therefore, 302
unsatisfactory; (2) primer penetrations of .017 inches or better will
reliably fire the primers; (3) spring strength as low as 25.5 1bs/inch
compression gives reliable results providing a minimum penetration of .017 Emric
inches is obtained; (4) primers can be fired with varying firing pin eccentrici-
ties up to .055 inches with .017-inch primer penetration and a 31l-pound spring;
(5) the weight of the piston has little effect on the sensitivity of the
primer itself; (6) when firing pins are forced into primers slowly, misfires
are possible with penetrations of up to.070 inches; and (7) primer penetrations
of .061 + .017 inches and spring strengths of 36 £ 5 pounds gave reliable
firing. Based on available information, the conditions under which the :
accident occurred were such that reliable functioning should have been ‘ L 303
expected. Undeterminable parameters which may have contributed to the 3
accident were discussed. Analysis of the firing mechanism showed poor _ L End
design of several components. Examination of sample firing mechanisms ] n e;
revealed components out of tolerance in critical dimensions.'" (NOL abstract) ? (
1 I
300
L 304
Emanuel, I. and J. Barter 1957 LINEAR DISTANCE CHANGES OVER BODY 3 E
JOINTS. (Wright Air Development Center, Wright-Patterson AFB, Ohio) : A
TR 56-364, ASTIA AD-118 003, February 1957 Ernst
; (Flyi
ABSTRACT: Measurements of joints and joint complexes on 30 men. Summary f
statistics and design values are presented for 48 linear distant changes. ‘ j
I ABSTE
. rapic
301 | incon
| pres:
Emanucl, I., & M. Alexander 1957 HEIGHT-WEIGHT SIZING AND FIT-TEST OF A gl part]
CUTAWAY G-SUIT, TYPE CSU-3/P. (Aero Med. Lab., Wright Air Development ] cgmpe
Center, Wright-Patterson AFB, Ohio) WADC TR 57-432; ASTIA AD 130 912, | compe
July 1957. v 1 :a;2€
. ‘ uff:
ABSTRACT: Body size data f i ~ j  prese
£ : y ze data from the 1950 air force anthropometric survey have simul

been reanalyzed to yield a statistical sizing program based on height and weight 4 appl:
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EThis six-size program was incorporated into the Type CSU-3/P Cutaway Anti-g
earment , which was tested from the standpoint of fit and comfort. Suit selection
fwas accomplished simply by asking each subject his height and weight. Of seventy
three subjects fitted, seventy-two were comfortably accommodated by the size
indicated by height and weight values. It is concluded that this sizing proce-
fdure will result in the saving of time and money because of the ease of fitting,

;reduction of individualized tailoring and simplification of procurement.
F(nACO

1954-55 DEVELOPMENT OF CATAPULT, AIRCRAFT PERSONNEL CAPSULE
R HE MX 15548 (F103) AIRCRAFT CAPSULE ESCAPE SYSTEM,
(Reaction Motors, Inc., Rockaway, N.Y.) Rept. no. RMI-024-F;
Contract DA 30-069-0rd-1240: ASTIA AD-113381; 4 Jan. - Dec. 1954. May 1955

LEnder, W.K. 1949 STUDY -EJECTION SEAT TRAJECTORY - TIME REQUIRED
TO APPROACH TERMINAL SPEED WITHOUT THE USE OF A DROGUE CHUTE.
(Douglas Aircraft Co., Inc., E1 Segundo. Calif,)
Report No. ES-15220

E 304

'Ernsting, J., H.L, Roxburgh & P.R, Wagner 1960 RAPID DECOMPRESSION IN THE

2 HELMET, JERKIN, ANTI-G SUIT SYSTEM--A PRELIMINARY REPORT

¥ (Flying Personnel Research Committee, Farnborough) FPRC/1150 April 1960
ASTIA AD 261 160

| ABSTRACT: Experiments were conducted by the R,A,F, to establish the effects of

b rapid decompression on aircrew wearing the R.A,F, partial pressure suit system

. incorporating the anti-g suit, the partial pressure jerkin and the partial
pressure helmet. During the tests it was found that the expiratory valve in the

- partial pressure helmet has a marked resistance to flow even when there is no

| compensating pressure. This resistance to flow is increased by virtue of the

;. compensation of this valve to a pressure in the helmet inlet tube which is main-

} tained by the Mark 3 jerkin connector. The pressure jerkin is not inflated

} sufficiently quickly to prevent full and

E Present investigation no damage to the pe

i simulated lung experiments where peak pre

} applied very rapidly to the Pressure helmet,
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Ervin, R. G. 1960 HUMAN FACTOR CONSIDERATIONS IN THE DESIGN OF THE B-58
ESCAPE CAPSULE. (Paper, 3lst Anunuat Meeting of the Aerospace Medical Assoc-
iation, Americana Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)

306

Esgar, J.B. & W.C, Morgan 1960 ANALYTICAL STUDY OF SOFT LANDINGS ON GAS-FILLED

BAGS
(National Aeronautics and Space Administration) NASA TR R-75; ASTIA AD 242 357

ABSTRACT: An analytical procedure was developed that is valid for bags of
various arbitrary shapes and is applicable to planetary or lunar landings for
sinking speeds that are small compared to the sonic velocity of the gas within
the bag. For landing on the earth at speeds consistent with normal parachute
descent, the relative merits of four bag shapes were evaluated both with and
without gas bleed from the bags. Deceleration and onset rates acceptable for
well-supported humans seem feasible.

307

Esgar, Jack B. 1962 SURVEY OF ENERGY-ABSORPTION DEVICES FOR SOFT LANDING

OF SPACE VEHICLES
(National Aeronautics and Space Administration, Washington) NASA TN D-1308

ABSTRACT: Energy-absorption methods that may be useful for impact attenuation
of space vehicles landing on lunar or planetary surfaces were surveyed.
Relative merits of various systems are discussed, the effectivenesses are
compared, and conclusions are drawn as to the more promising types of systems.

308

Estes, E. H., Jr., H. D. McIntosh, A. M. Weissler,and J. V. Warren 1956
VASODEPRESSOR SYNCOPE. EFFECT OF G SUIT INFLATION ON CARDIAC OUTPUT.
Circulation 14:933.
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vans, R. Nov. 1954 THE RELATIVE CRASH PROTECTIVE QUALITIES AND DEFICIENCIES
OF PASSENGER SEAT MIL-S-7877 (AER) I FORWARD AND AFT FACING POSITIONS.
(Aero Medical Equipment Lab., Naval Air Material Center, Philadelphia,
Pa.) Rept. TED No. NAM AE 6303, 15 Nov. 1954.

AU

jvrard, E. 1957 LE SAUVETAGE DES AVIATEURS PAR SIEGE EJECTABLE (RESCUE OF

. AVIATORS BY MEANS OF EJECTION SEATS (Air Technical Intelligence Center,
Wright-Patterson Air Force Base, Ohio) Rept. no. ATIC-305111-A; 1957,
ASTIA AD-140 536

BBSTRACT: During a period of five years (1952-1956) fifteen cases, wherein ejectip
peats were used in the pursuit plane squadron of the Air Force, were recorded.

Jove ejections ended in the death of the users. Ten cases of ejection saved the
pilot's lives. An analysis of the medical aspects of the ejection conditions and
;Qeir consequences for the aviator may be taken as precious, practical lessons.
1,fort is made: (1) to describe the circumstances surrounding the ejection where
fhe consequences were fatal, and those where the conditions under which the ejec-
fion took place were abnormal. (2) to contemplate the consequences from the

ptudy of these cases as far as practical purposes are concerned. (Author)

p11

Everling, O. 1942 WIND TUNNEL EXPERIMENTS WITH A CATAPULT SEAT - PART 2 OF

: 5 PARTS (WINDKANALVERSUCHE AN EINERN SCHLEUDERSITZ)

lentrale fuer Wissenschaftliches Berichtswesen , Berlin-Adlershof (Not translated
ASTIA ATI 67 725

VABSTRACT: Wind-tunnel experiments were conducted with a catapult seat to insure
safe escape of the pilot from aircraft flying at high speeds. The seat turns
jabout any axis regardless of the aerodynamic forces. Accelerations are brief,
and therefore have no detrimental physiological effect., Various model tunnel

f tests were made for purposes of comparison with measured and calculated
Laccelerations.
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS
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Fabre, J. 1959 PROBLEMES MEDICAUX LIES A L'UTILISATION DU SIEGE EJECTABLE
(Medical Problems of Ejection Seat Utilization) Report CERMA 1896

313

Fabre, J. and B. Graber 1959 ROLE DU COUSSIN DE SIEGE DANS LA GENESE
DES ACCELERATIONS LORS DU CATAPULTAGE DU SIEGE EJECTABLE (SEAT CUSHION
ROLE IN ACCELERATION PRODUCTION ON EJECTION SEAT CATAPULTING) Report

CERMA 904.

314

7/ 7
Fabre, J. 1961  ASPECT MEDICAL DES EJECTIONS PRATIQUﬁES EN FRANCE SUR
DIFFERENTS TYPES DE SIEGES EJECTABLES. In Bergeret, ed., Escape and
Survival: Clinical & Biological Problems in Aero Space Medicine.

(London, New York, Paris: Pergamon Press, 1961) AGARDograph 52.
Pp. 18-29. AYST/A AL e, BEL

ABSTRACT: Over a period of 7 years, a wide diversity of ejection seats have
been used in France. This study, reviewing 100 ejections, deals with a survey
on the influence of altitude and speed, the percentage of fatalities, major and
minor injuries, and of cases in which pilots come out unhurt, in relation with
the type of seats used and the improvements which have been added. The second
part deals with the specific traumatology of the ejection phanomenon, i.e.
injuries of the spine. The author emphasizes the drawback of seats using non-
telescopic guns, which involve, within too short a time, values of g which are
too high and often exceed the tolerance threshold of the spine.

315

Fabre, J. &Y. Houdas 1961 PHYSIOLOGICAL DETERMINATION OF FACTORS

RESPONSIBLE FOR SEVERE LESIONS AT THE TIME OF SUPERSONIC EJECTIONS.
Rev. Med. Aero (Paris) 2:190-192, Dec. 1961 (Fr)
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Fabre, J. & Y. Houdas 1962 A PROPOS D'UNE OBSERVATION D'UNE SUJET AYANT SUBI
UNE EJECTION SUPERSONIQUE (CASE REPORT OF A SUBJECT HAVING UNDERGONE A
SUPERSONIC EJECTION)

Revue des Corps de sante des armees (Paris) 3(2): 247-251. April 1962.

(In French)

ABSTRACT: This the first French case, and the second or third known case, of
ejection at supersonic speed (1,000 - 1,100 kilometers/hour) at an altitude of
about 12,000 feet, in which the pilot survived. The pilot was comatose upon
landing and his parachute torn during opening at high speed. Medical
examination revealed left hemiplegia, right facial paralysis, and fracture of
the 12th dorsal and lst lumbar vertebrae. Coma persisted for 8 days; however,
good psychomotor recovery followed. The origin of the disorders was attributed
primarily to the effects of three factors; (1) blast, (2) deceleratinn, and
(3) rotation of the seat and pilot.

317

Faget, M. A., R. 0. Piland 1960 MERCURY CAPSULE AND ITS FLIGHT SYSTEMS.
Aerospace Engineering, 19(4):48-53, 58 April 1960

CONTENTS :

1. Detailed description of measures against too high temperature inside
cabins.

2. The system of regulating the outer as well as inner circumstances of
cabin and space suite.
3. The systems of regulating the stand of the cabins in space. (hand service).
4. Radio-communication systems.
5. Energy provisions.
6. Measurement of scientific instruments carried within flight.
7. The air cushion that "catches' the landing shock.
8. The instrument panel.
318

Fairbanks, D. H., & B. Moore 1956 DOUGLAS A4D SEAT-EJECTION TESTS.
(N?val Ordnance Test Station, Supersonic Track Division Test Department,
China Lake, Calif.) Rept. No. NOTS 1068; ASTIA AD-105 846; 3 Feb. 1956

ABSTRACT: A series of aircraft seat ejection tests were conducted on a rail track
to investigate the operational characteristics of the A4D ejection system at speeds
approaching 600 knots. Data were obtained concerning the time-motion relationship
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of the sled; the ejection characteristics of the canopy, seat, and dummy, includ-
ing ejection velocity; and the trajectory of the canopy, dummy, and seat relative
to the sirplane. The tests gave no indication of collision of the canopy with the
dummy, and revealed a minimum safe clearance by the dummy of the tail. Dismember-
ment of the duismiy, loss of personal equipment, and blowing of parachute panels was
observed, indicating the high air loads encountered at these velocities. As a
result of the tests, the A4D was released for further flight tests with the stan-
dard Navy seat gun and cartridge.

319

Fairbanks, D.J. 1953 STATIC " D " RING GRIP TESTS,
( Stanley Aviation Corp., Buffalo, N.Y.) Document no. 214
ASTIA AD-129 143, November 1953

ABSTRACT: A standard downward ejection seat was equipped with arm slings
which would pull both arms simultaneously, horizontally backwards and outwards
at a 45 degree angle. The slings were lever loaded and equipped with cable
tension instruments capable of recording maximum tension. An instrument was
also attached to the "D" ring cable.

The three instruments were calibrated in the Stanley Aviation Corporation
Dillon Tensile Tester and a report is included.

It was realized that the airman being tested might use his shoulders and upper
arms to load the arm slings in addition to his grip on the "D" ring. Several
tests were run with hands off the D" ring and it was found that the shoulders
and upper arms could load the slings to approximately 125 pounds.

320

Fairbanks, D. J. 1954 "D" RING SHOCK ABSORBER TOWER TESTS
(Stanley Aviation Corp., Buffalo, N.Y.)
Contract AF 33(600)22530 March 1954 ASTIA AD 129 144

ABSTRACT: Five tower tests were conducted at WADC at Wright Field, Ohio,

to evaluate the adequacy of the 2D102100 '"D" ring shock absorber for down-
ward ejection seats. It was established by this testing program that
although the '"D" ring extended as far as 4-3/4 inches (2 inches for initiator
firing) from its stowed position there was no tendency for the elbows to
move outwards and hang up on the hatch. In each case it was observed that
the elbows moved inwards rather than outwards. Occupants for the tests were
selected so as to cover as far as possible the sizes of personnel who use
the downward ejection seats. 1t was further established that the "d"

ring cable tension loads using the 2D102100 'D" ring shock absorber were on
the average 211 pounds. A 16mm slow motion picture was taken of each

test and should be used in conjunction with this report. (Author)
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Fales, E.D., Jr. 1958 SEAT BELTS: SAFE OR HAZARDOUS?
AMA Reprint from Today's Health, Oct. 1958.

ABSTRACT: This publication contains the answers to questions commonly asked
about seat belts. It also reviews the opinions of several safety experts
concerning the actual need for seat belts in case of accident.

322

Falk, D. M. 1949 OPERATIONAL SUITABILITY TEST OF PULSATING SEAT AND BACK
CUSHIONS. (Air Proving Ground, Eglin Air Force Base, Fla.) Project No.
34864 - 5; 31 March 1949; ATI-64 411

ABSTRACT: A pulsating seat and back cushion assembly was tested to determine its
operational suitability. The item tested was the Aeromat Products' type M-4
pulsating seat and back cushion assembly, which is composed of dual rubber con-
necting hose and six parts: a control valve, a pneumatic valve, a jack insert
box, quick releases, pulsating seat cushion, and a pulsating back cushion. It
was developed to increase pilot efficiency through the reduction of compression
fatigue. It was recommended that the item be tested on missions of at least ten
hours in duration and that further development work be carried out by the USAF

in order to increase the comfort of aircrew members participating in long-range
missions. (ASTIA)

| 323

Farley, N. E. 1959 THE SAFETY THE MOTORIST GETS

(Society of Automotive Engineers, Inc., New York, N. Y.) Rep. SP 165,
June 1959.

ABSTRACT: Four papers dealing with the question of what automotive engineers
are doing to assure safety in the modern American automobile are included in
this report. The specific aspects of the automobile that are treated are:

1) the chassis, 2) the body, 3) electrical-accessory, and 4) over-all car
appraisal. Various phases of product development to meet the changing
requirements of traffic conditions and the human factor in the vehicle-

driver complex are discussed. Quality control methods that are used to assure
that the safety designed in is actually built into the car are discussed
thoroughly. (Tufts)
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Federov, E,K, 1962 THE DECISIVE STEP IN THE CONQUEST OF COSMIC SPACE
Science and Culture (Calcutta) 28(l): 11-14, Jan. 1962

ABSTRACT: Soviet space efforts preparatory to manned space flight included
studies dealing with: (1) the conditions encountered during space flight
(accelerations, temperature changes, weightlessness, radiations) and means

of protecting the astronaut from their effects; (2) providing normal living
conditions in the space cabin; and (3) medical selection techniques and training
format for astronauts. The system devised for the constant medical supervision
of both the pilot's health and working capacity in all stages of flight is
discussed. Y.,A. Gagarin's orbital flight (April 12, 1961) is briefly mentioned.

325

Ferguson, Clarence N. Risto P. Lappala, & F. Bruce Trenk. 1959
DEVELOPMENT OF IMPROVED FLIGHT HELMET LINEAR
(Bjorksten Research Laboratories, Inc., Madison, Wisconsin)
WADC Tech. Rep. No. 59-435 October ASTIA AD 231 284.

ABSTRACT: Various low-density plastic foam systems were evaluated for
suitability for a padding helmet liner providing maximum comfort with
greatest protection against shock and impact. Means of fabricating uniform
and reproducible liners by injection of fluid foam into molds were studied.

A linear was developed which appears to meet specification requirement

for comfort, protection, ease of application, and durability. It consists
of a complete inner layer of a maximum comfort, open-celled, hydrophobic,
polyurenthane foam, integrally bonded to an outer layer of high-energy,
absorbent, polyurethane foam which is thickest over the pariental, upper
occipital, and temporal areas and also provides chin area protection.

Polyurethane foam systems are shown to be capable of providing the

desired combination of properties for this application, utilizing tech-
niques adaptable to production processing.

326

Feldinger 1945 TESTING OF EJECTION SEAT. ( Versuche mit dem
Schleudersitz ) ASTIA ATI 51836, February 1945

ABSTRACT: A number of ejection tests were conducted on an ejection seat with
dummy to test its functioning. From these tests the characteristics of the

seat
the d
and n«
maxim
to re

ABSTR.
curve:
assum
ig tal
escap
of th
range
algeb
lower
magni

328

Ferwe
y

ABSTR,
to 1.!
belt «
and T
1.5 p:
When

329

Ferwe:




i

-2,583 -~

seat were determined for the early part of acceleration immediately following
the detonation of the charge. It was concluded that with proper installation
and normal functioning of components a smooth ejection can be attained. The
maximum acceleration under prescribed conditions was 130 m/s% pressure required
to release the seat by hand was determined at 25 kg.

327

Ferguson, H. 1953 INVESTIGATION OF THE ACCELERATION AND JOLT HISTORIES DURING
ESCAPE FROM HIGH SPEED AIRCRAFT

(Wright Air Development Center, Johnsville, Pa.) WADC TR 52-278, Suppl. 1;
Sept. 1953. ASTIA AD 27 126

ABSTRACT: Improvements are obtained for the upper-bound acceleration-time

curves previously derived (AD-5010) by replacing the constant drag coefficient
assumed earlier by a uniform l-step drag coefficient. In this way, account

is taken of the expected sharp drag coefficient change which occurs as the

escape unit passes through M=1,0, This leads to a discontinuity in each curve

of the family of acceleration curves and results in a restriction on the altitude
range for which the bounding acceleration curves are valid. 1In this report, the
algebraic sign of the acceleration is not suppressed at the end; it refers to
lower bounds of negative accelerations rather than upper bounds of acceleration
magnitudes, (ASTIA)

328

Ferwerda, T. 1941 TEST OF EXPERIMENTAL PNEUMATIC STOCKINGS AND BELTS FOR
AVIATORS. (Anacostia Naval Airport) CAM No. 28; 24 Sept. 1941

ABSTRACT: Spencer acceleration belt and stockings tested in plane. When inflated
to 1.5 psi pressure, they relieved aching in legs following pull out. Use of

belt did not affect initial blackout at 5 "g", but after blackout vision cleared
and remained clear for as long as 5 '"g'" could be held on plane. When inflated to
1.5 psi, apparatus had no effect on "g'"-tolerance at forces greater than 5.5 g,
When belt alone was used, very painful pressure was felt in legs.

329

Ferwerda, T. 1942 ANTI-BLACKOUT EQUIPMENT -TEST OF -REPORT ON.
(Navy Dept., Naval Air Station, Anacostia, D.C.) 27 April 1942
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Ferwerda, T. 1956  ANTI-BLACKOUT DEVICE
U. S. Patent 2,760,484; 28 Aug. 1956

ABSTRACT: An anti-blackout device is described and illustrated for use by aviators
in combat or other aircraft. The objects of this device are to: (1) permit the
aviator to withstand more g without graying or blacking out; (2) provide an automa-
tic gradient pressure means for subjecting the body to increased g resulting from
acceleration forces, and provide a pressure suit with a gradient pressure control-
ling device fixedly mounted on the aircraft with a quickly detachable connection
between them permitting the aviator to detach his suit from the equipment fixed

to the aircraft instantaneously should it become necessary for bailout.

331

Field, H., & A. V. Bock 1925 ORTHOPNEA AND THE EFFECT OF POSTURE UPON THE RATE
OF BLOOD FLOW. J. Clin. Invest. 2:67-76

332

Finch, D. M., & J. D. Palmer 1957 DYNAMIC TESTING OF SEAT BELTS
Trans. Soc. Automot. Engrs. 64:541-51.

333

Fischer, A. & Pavel Kantorek 1958 URYCHLENIE METABOLICKEHO ZOTAVENIA A
ZNIZENIE Op DLHI PO TELESNEJ PRACI CHLADOVYM PODNETOM APPLIKOVANYM V
POPRACOVNOM OBDOBI (Acceleration of the Metabolic Recovery and Decreasing
of 02 Deficit Following Physical Labor by Means of a Stimulus of Cold
Applied in the Period after Finished Work)

Cesk. Fysiol (Praha), 7(6):513-514

334

Fisher, A,C,, Jr. 1955 AVIATION MEDICINE ON THE THRESHOLD OF SPACE: SERVICE
DOCTORS, FACING MEDICAL PROBLEMS UNKNOWN ON EARTH, MAKE POSSIBLE MAN'S
EXPLORATION OF THE HOSTILE HEAVENS

The National Geographic Magazine 108(2): 241-278, August 1955

ABSTRACT: The author reports on his visits to several military and civilian
institutions that work on research into the human factors of flight. He describes
the effects of the centrifuge at Johnsville, Pennsylvania. Escape from aircraft
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author discussed a weightless ride during his visit at Edward's Air Force Base,
California. Heat resistant and pressure suits for pilots are under development

at Wright-Patterson Air Force Base, Ohio, and at Randolph Air Force Base, Texas.
Hyperventilation is another field of research at Randolph Air Force Base. Extreme
acceleration and deceleration forces are the subject of a conversation between

the author and Col. John P, Stapp. Pilot ejection and the effects of fatigue are
being studied at Wright-Patterson Air Force Base. The article is very detailed
about the research in all of the fields. (CARI)

E 335

&

Fisher, J,C, 1949 NAVAL ORDNANCE LABORATORY DROP TESTER (40') XD-1A, DESIGN,
CONSTRUCTION AND CALIBRATION OF

(Naval Ordnance Lab., White Oak, Md.) 14 June 1949 ASTIA AD 103 435

E 336

Fisher, J.R. and M. Theodore 1957 JET AGE CRASH HELMET,
Modern Plastics, 34(12):88-91 Aug, 1957

now being used by the U.S. Navy is found in a number of plastics applications,

This concept, which involves the absorption of impact energy by the crushing of
a rigid cellular material, is implemented by the use of an expanded polystyrene,
The complete helmet is an integrated assembly of shell, visor communicationg
equipment, and attachment for an oxygen mask. It is an intricate structure

that contains a surprising total of 105 parts, the most important of which are
plastics.,

f 337

Fitzsimons, J. T. & M. K. Browne 1956 PHYSIOLOGICAL ASPECTS OF A
MULTIGRADIENT ANTI-G VALVE. (RAF, Institute of Aviation Medicine,
Farnborough) FPRC Rept. 991. Nov. 1956.
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1 . Fleishm
Flagg, J. E., J. A. Ruseckas, & D. M. Clark 1956 INFLATABLE GARMENT FOR i MA
AVIATORS AND THE LIKE. U. S. Patent 2,762,047, 11 Sept. 1956 j [ Up
ABSTRACT: An improved and simplified inflatable garment of flexible gas-tight ] 1 ig
material for aviators is described and illustrated. Pressures in the garment . | Se.
are adapted to counteract the disturbing physiological effects of violent accelera- ; i
tive forces which can be exerted on vulnerable portioms of the wearer's body. The ‘ I ABSTRAC
whole or any portion of the wearer's body, with no loss of mobility, can be 3 E  of cert
uniformly pressurized to the desired degree without discomfort and possible harm- ] absence
ful effects caused by the pressure medium seeking to enter a body opening, due to ‘ L and spe
the pressure differential existing between the pressurized interior of the garment } [ an upri
and prevailing respiratory pressure. ‘ i tilt ar
the cha
return:
b right
339 : . in the
1 ' tude o
Flamme, A. L. 1936 CONSIDERATIONS MEDICALES SUR LE PARACHUTISME (Medical : F was in:
Considerations on the Parachutist) ’ ¥ in spe
Revue de 1'armee de l'air (Paris) 2:977-1006.
342
340 : i 1
, § Fleishr
Flechtner, J.A. 1959 LOW SPEED WIND TUNNEL TEST OF A .15 SIZE PILOT ~ i Pl
CAPSULE MODEL TO OBTAIN AERODYNAMIC CHARACTERISTICS DURING SEPARATION } ‘ L
FROM THE AFTERBODY | | Al
[Chance Vought Aircraft) Report No. E9R-12497 ASTIA AD 263 504
ABSTRACT: A .15 Size Pilot-Capsule Model was tested in the CVA Low Speed ] j ABSTRA
Wind Tunnel during the period September 8 through September 16, 1959. ‘ | a ¥359°
The Long Capsule (C,) and the Short Capsule (C,) were tested in the presence 3 3 eb, L
of the Afterbody dufing separation. A typical "Separation Position" ‘ i zgsji::
of the Capsule is shown as photographed in the Test Section. The Afterbody ‘ : thepu ]
was moved in increments body longitudinally and vertically as designated. ] ; errorpc
Data was obtained on the Capsule alone during runs 3 through 10 and in the ] b error
presence of the Afterbody in runs 11 through 52. The purpose of the ' b er pre
test was to obtain the Aerodynamic Deltas due to the presence of the ‘ ? displa
Afterbody. These Delta Coefficients are presented for both the pitch and ] both te
yaw runs. v .
i direct:
i ence b:

The c
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i?leishman, E.A. 1953 THE PERCEPTION OF BODY POSITION. EFFECT OF SPEED,

; MAGNITUDE, AND DIRECTION OF DISPLACEMENT ON ACCURACY OF ADJUSTMEFT TO AN

’ UPRIGHT POSITION, (Perceptual and Motor Skills Research Lab., Air
Training Command, San Antonio, Tex.) HRRC Research bull. no. 53-1;
ASTIA AD-14 729; 30 Jan 1953
See also J. Exper. Psychol. 46:261-270, 1953.

STRACT: A tilting-chair apparatus was used to investigaFe the igf}uenee

f certain factors on the accuracy of adjustment to an upright position in the
fabsence of a visual frame of reference. Relationships were ?ound between qegree
f and speed of tilt and the accuracy with which the subject adjusted the chair tof

n upright position. The experiment demonstrated that the greater thé degree 9
L tilt and the slower the speed of tilt, the greater the average error 1n.return1ng
b the chair to an upright position. Significantly greater aYe?age e?ror in
L returning to the upright position was observed when the ?rlglnal tilt was to the
Fright rather than to the left. The constant error of adJ?stment was generally.
 in the direction of initial displacement; constant error increased as the magni-
ﬁtude of displacement increased. The amount of average err?r and constant error
pwas influenced by slight changes in magnitude of initial displacement as well as
b in speed of displacement.

leishman, E,A. 1953 THE INFLUENCE OF FIXED VERSUS FREE HEAD POSITION ON THE
PERCEPTION OF BODY POSITION, (Perceptual and Motor Skills Research Lab.,

Lackland Air Force Base, Tex.) HRRC Research Bull. 53-371
ASTIA AD-24 654

i ABSTRACT: Further study of the perception of body position in the absence of

f @ visual frame of reference was conducted employing 90 subjects whose heads were
t held in fixed position. Adjustment to an upright position was attempted by

} subjects displaced to various degrees of tilt and subjected to various speeds of
i displacement in a tilting chair apparatus. Greater precision of adjustment to

' the upright position resulted with free head positions. A smaller constant

L error of adjustment resulted with the fixed head position, although the constant
j exror was in the direction of initial displacement under both conditions. Great-
b er precision of adjustment resulted in both tests when speed and magnitude of

b displacement under both conditions. Greater precision of adjustment resulted in
[ both tests when speed and magnitude of displacement decreased and when the
%direction of displacement was to the left rather than to the right. The differ-
| ence between free and fixed positions were greater at earlier stages of practice.
. The consistency of individual performance was high under both conditions.
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49-1959 Foll:
Fletcher, K.E., & S.E. Neely 1960 USAF EMERGENCY ESCAPE EXPERIENCE 1949-1959.
(Paper, Aerospace Med. Congress, 1960)
348
344
Fort
Florentino, M. Ralph 1949 STRENGTH TESTS OF TURNBULL MODEL 131 NAVIGATOR AND 2
RADIO OPERATOR'S SEAT (ENGINEERING TEST REPORT)
Glenn L. Martin Co., Baltimore, Md. Turnbull Enterprises, Inc., Baltimore, Md)
Engineering Test Report No. 1013  ASTIA ATI 67 810
ABS'
sub
ABSTRACT: Tests were conducted on three Model 131 Navigator and Radio operator on
seats for use in C-119 cargo airplanes to determine the strength of the seats was
in compliance with AAF Spec. 25276A., Two seats were made of 24ST aluminum alloy com
tubing frame with a pressed aluminum bucket-type seat pan, while the third was two
of the same design, except for two pieces of 4130 normalized steel tube replacing its
a section of the lower back frame tubes. The first seat supported the 1700 1b. (Au
ultimate down load satisfactorily without yield or apparent set. In subsequent
safety belt tests failure of the right hand seat support tube at the pedestal
attachment occurred. The aluminum tubing was replaced with 4130 normalized 349
steel tubing, which then supported 1037 of the specification ultimate load.
For
345
Floyd, W. F. and A.T. Welford 1954 SYMPOSIUM ON HUMAN FACTORS
IN EQUIPMENT., ( Symposium on human factors in equipment design held
at the University of Birmingham, 18th - 20th April 1951) ABS
{London: H.K. Lewis, 1954) crt
a ¢
ref
346 wel
a ¢
Fiynn, John T. 1961 PROTECTION AGAINST CRASH INJURY
Flying Sept. 1961. Pp. 47, 77-78
350
/ABSTRACT: The author claims that even severe impact can be survived with Fo1

proper safety gear and aircraft design. A detailed report of the effectiveness

of the seat belt and harness is given with instructions on how they should be
used,




Follis, R.H. Jr. 1943 SHOULDER SAFETY HARNESS.
(War Dept., Air Force, Materiel Div.) ENG-M-49-698-10, 23 March 1943

348

Forbes, A.R. 1959 PREFERRED LOADS FOR THE AUXILIARY FIRING HANDLE OF
THE MARK 3 EJECTION SEAT. ( Flying Personnel Research Committee, Gt. Brit.)
Report no. FPRC-999, ASTIA AD-229 169, April 1959

ABSTRACT: Six male subjects were tested under static conditions and three male
subjects exposed to positive acceleration of 5 g to determine the optimum load
on an ejection seat auxiliary firing handle. The range of loads investigated
was from 65 1b to 95 1b, using the techniques of absolute judgments and paired
comparisons. The maximum load on this handle should not exceed 75 1lb for a
two-handed pull., It is recommended that aircrew should be given training in

its use to acquaint themselves with the amount of force required to pull it.
(Author)

349

Forrest, J., E. A. Wade, W. K. Carter, & R. F. Slechta 1958 LIGHT-WEIGHT SEAT -
ING: DESIGN RESEARCH ON A NYLON NET SEAT; ONE OF A SERIES OF STUDIES PERTAIN-
ING TO CREW COMPARTMENT HABITABILITY FOR EXTENDED MISSIONS. (Wright Air

Development Division, Wright-Patterson AFB, Ohio) WADC TR 58-309; ASTIA AD-
209 380, Dec. 1958

ABSTRACT: This report describes a design research program for a light -weight air-
craft seat made from nylon netting. An empirical approach was used to evaluate

a series of exploratory designs and to modify solutions on the basis of subjective
reports by individuals occupying the seats. A number of specific design problems
were investigated with the results indicating that human factors requirements of

a seat for long term occupancy can be met by a nylon net seat. (Author)

350

Forrest, J., et al. 1959 COMFORT EVALUATION OF THE C-124 CREW SEAT (WEBER)
(Aerospace Medical Lab., Wright-Patterson AFB, Ohio) Oct. 1959
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351

Forrest, J. & R.F. Slechta 1959 COMFORT EVALUATION OF THE C-97A/KC-97E
PILOT SEAT (WEBER). (Tufts University, Dept. of Sociology, Bio-Mechanics
Lab, Mass.) November 1959.

352

&

Foster, D. L. 1961 STRATO LAB HIGH #2 POST FLIGHT REPORT. (Winzen Res.
Inc. Minneapolis, Minn.) Rept. 1266-R 19 Jan. 1961.

353

Fouch, H. W. 1946  HUMAN SUBJECT EJECTION TESTS FROM P-61B AIRPLANE
(Air Material Command, Wright Field, Dayton, Ohio) Rept. No. TSEAC 11-45341-
2-1, 26 Aug. 1946, ASTIA ATI- 9212

ABSTRACT:

1. 1Interviews with the human subject immediately after ejection and
again on 21 August 1946 disclosed that no unusual sensations were experienced,
except for the slight forward rotation of the seat upon entering the air
stream.

2. The human subject stated that the shock received upon the opening of
the parachute seemed less severe than those imposed by average routine troop
jumps using a static line at speeds of approximately 122 knots. This would
indicate that the human subject had reached terminal velocity before his
parachute opened.

3. The test indicates that a 12 "G'" catapult charge is adequate to
propel the occupant and the seat clear of the empennage of most conventional
fighter planes without causing physical injury to the human subject or damage
to the airplane, at speeds up to 263 knots.

354

Fouch, H. W. 1947 PILOT EJECTION SEAT TESTS ON THE P-61B AIRPLANE AT MUROC
ARMY AIR BASE, - AND APPENDIXES 1-11 - MEMORANDUM REPORT (AMC, Wright-
Patterson AFB, Dayton, Ohio) TSEAC 11-45341-2-6, 25 July 1947, ATIL
119 664.

ABSTRACT: The purpose of this publication is to report on a series of
twenty pilot ejection seat flight tests from a P-61B airplane at Muroc
Army Air Base from 8 October to 4 November 1946 and from 14 February to
7 March 1947, inclusive. Test "M", considered the most critical condition
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E in the flight plan, used a low charge of 57.4 gms; an ejection angle of

. 339, an indicated airspeed of 260 knots; with a Pressure altitude of

{ 10,000 feet. The pilot ejection seat with dummy and parachute equipment,

b having a total weight of approximately 300 pounds, ejected out of the

i forward gunners compartment, cleared the upper surface of the vertical

| stabilizer by approximately 24 feet. Extrapolation of curves for the

 trajectory of the seat and dummy leaving the test airplane vs. airspeed;

?gtail clearances vs airspeed, shows that safe escape using ejection force,

Ecan be made using 0°, 23°, and 33° angles of ejection, flying at speeds

 up to 260 knots. The automatic opening devices for releasing the safety

E belt and dummy's parachute are not entirely satisfactory in their present

L stage of development. Due to the number of opening device failures, it was
necessary to double check each unit at the time of rigging and just before
take-off time. The maintenance of this type of equipment is very involved.

b The P-61B airplane is not fast enough to be used for future pilot escape

f flight tests within the compressibility range of airspeeds. Tests requiring

f this speed range will be conducted with the P-82 and P-80B airplanes.
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;5Fouch, H. W. 1948 PILOT EJECTION SEAT TESTS FROM REMOTE CONTROLLED P-80B
| ROBOT AIRPLANE (U. S. AF, AMC, Wright-Patterson AFB, Ohio)
MCREXA7-45341-3-7 15 July 1948  ASTIA ATI 34691

i ABSTRACT: A series of flight tests were conducted on the pilot ejection

' ‘'seat from a F-80B remote controlled airplane. The tests were not completed

¢ due to a crash, however it is recommended that, a two place airplane, capable
k of airspeeds approaching and exceeding Mach number .82, such as the TF80C

¢ airplane, be used to complete the original flight plan.
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Fouch, H. W., & T. E. Sierer 1949 TESTS OF NAMC TYPE CATAPULT PERSONNEL
EJECTION ON THE AERO MEDICAL LAB. 100 FOOT VERTICAL TRACK. (Air Material
Command, Wright-Patterson AFB, Ohio) Rept. MCREXA 45341-3-10, Jan. 1949
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Frankford Arsenal 1954 CARTRIDGE ACTUATED DEVICES FOR AIRCRAFT USE
(Engineering Manual, Frankford Arsenal, Philadelphia, Pa.)
Jan. 1954,
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Franks, W. R. 1940 ADDENDUM TO WING COMMANDER GREIG'S REPORT ON TESTS
WITH "SPECIAL FLYING SUIT" CARRIED OUT BETWEEN JUNE lst AND JUNE 5th,
1940, USING SPITFIRE L. 1090. (National Research Council, Canada)
Report #C-2831.

ABSTRACT: Notes are made on certain technical difficulties of the fitting

and adjusting of the flying suits. It is concluded that no difficulties

have presented themselves which could not be overcome by suitable manufacturing
means .

359

Franks, W.R. 1940 MEMORANDUM - FLIGHT TEST OF EXPERIMENTAL SUIT.
{National Research Council, Canada) Report #C-2829, May 14, 1940

ABSTRACT: 1In over twenty test dives developing accelerations of over 5 G it
was shown that the experimental suit designed to counteract "blackout' was
effective in conferring such protection.

360

Franks, W.R. 1940 PROGRESS REPORT ON FLYING SUIT TO PROTECT AGAINST
PRESSURE EFFECTS OF ACCELERATION. (National Research Council, Canada)
Report #C-2832, October 2, 1940

ABSTRACT: Progress in the design of the anti-G suit is reviewed, and recent
developments of manufacturing procedures are outlined. It is also noted that
construction of the accelerator and that of the human centrifuge has begun.

361

Franks, W. R. 1941 ANTI-BLACKOUT SUIT (National Research Council, 3 36
Canada) C€-2062. ]

ABSTRACT: On the basis of flight tests made by S/L Briggs and F/L Franks, 1 F1
some tests in the Harvard Aircraft, others in a Curtis P-40 Aircraft with 1
accelerations up to plus 7'G' showed that the Franks suit Type E had been

effective in eliminating or delaying the onset of blackout symptoms beyond

the normal limit of acceleration obtainable in fighter aircraft. Also

that the continued wear of the suit has no serious effect on the well being ~ 1 Al
of the wearer, that the suit does not hinder the pilot in control of move- ! cC
ments and there is a feeling of complete normality during heavy accelerations i g to

when the suit is worn. The report concerns liaison with- British and American
authorities in the development of this suit.
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; Franks, W.R. 1941 THE FRANKS SUIT.
“ (National Research Council, Canada) Report #C-2840, October 1941

?»ABSTRACT: This memorandum reports the service trials of the Franks ?lying
b Suit in England and suggests simplifications in the design of the suit be
L conducted in Canada where tests can be made on the human centrifuge.
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Franks, W.R. 1941 HYDROSTATIC SUIT IN GUNNER'S POSITION OF DEFIANT.
(National Research Council, Canada) Report #C-2834, July 1941

ABSTRACT: 1In tests at R.A.E. Farnborough, the hydrostatic suit was found to
protect the passenger seated up right in gun turret against 6 G lasting for
6 seconds. Tests in the decompression chamber at simulated altitudes up to
38,000 feet showed that the suit caused no symptoms of discomfort.

E 364

b Franks, W.R. 1941 REPORT OF ACTIVITIES AT PHYSIOLOGICAL LABORATORY, R.A.E.
] FARNBOROUGH.

% (National Research Council, Canada) Report #C-2836; July 7, 1941

. ABSTRACT: Demonstration by flight tests of the effectiveness of methods developed
in Canada to raise the G tolerance of personnel, demonstration by flight that

this does not interfere with proper handling of aircraft in all fighter maneuvers,
demonstration by dog flights that pilots so protected have an increased maneuver-
j ability with resultant tactical advantage, and demonstration that gunners so
protected have a G tolerance above that of the aircraft despite their unfavourable
position are reported. An aircraftsman of the R,A.F, has been instructed in the
principles and methods in fabrication of the applicance used. Modification of the
appliance to simplify its design, make more practical and allow for combination
with life preserver jackets and high altitude pressure suits is in progress.
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Franks, W.R. 1941 TEST FLIGHTS WITH HYDROSTATIC SUIT.
(National Research Council, Canada) Report C-2849

F.P.R.C. 301, 27 May 1941 ASTIA ATI 206 421

ABSTRACT: Progress reports on the flight trials with the Franks Flying Suit
concluded that the blackout threshold of the passengers was raised from 4.5
to 6 G.
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Franks, W.R. 1942 REPORT ON TRIAL NO. 23 - FRANKS FLYING SUIT.
(National Research Council, Canada) Report #C-2843, 16 July 1942

ABSTRACT: This report summarizes briefly the security aspect of the Franks
Flying Suit,accelerative forces in flying, a description of the Franks Flying
Suit and its fitting and servicing. Arrangements of the Service trial are
described. The dangers of the use of the Franks Flying Suit and its advantages
are pointed out. It was found that it enables the wearer to withstand 1 1/2
to 2 G more than he normally can.
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Franks, W.R. 1944 LIAISON REPORT TO ACAMR, N.R.C., CANADA, ON VISIT
COMMANDER W.R. FRANKS TO THE UNITED KINGDOM DECEMBER 1 TO DECEMBER 22,
1944. (National Research Council, Canada) Report #C-2799

ABSTRACT: A brief report is made of operational problems in aviation medicine
overseas, with particular respect to the status of the Franks'flying suits,
crash harnesses, cooling of ground crew in the tropics, special breathing
apparatus, oxygen film, operational problems in the Canadtan squadrons, and
treatment of shock.

368

Franks, W. R., J. A. Carr, W. R. Martin & W. A. Kennedy 1944 USE OF
INCREASE IN WEIGHT OF A MASS UNDER G TO PROVIDE SOURCE OF COMPRESSED
AIR FOR FFS (AB-BG SYSTEM) (National Research Council, Canada)
Report C-2722, Sept. 28, 1944.

369

Franks, W.R. and W.R. Martin 1944 LIAISON REPORT ON MEETING OF SUB-
COMMITTEE ON ACCELERATION OF THE NATIONAL RESEARCH COUNCIL, WASHINGTON,
JUNE 7, 1944. (National Research Council, Canada) Report #C-2711

ABSTRACT: This liaison report covers discussion on American experience with

Anti-G equipment in the Pacific and the European theatres of war. The recent
designs of Anti-G suits, accelerations on parachute openings, blood pressure

changes produced by a negative G tilt-table and standardization of centrifuge
runs
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[ Franks, W. R., E. A. Ryan, and W. A. Kennedy 1944 THE COOLING OF PILOTS

; AT READINESS UNDER SIMULATED TROPICAL CONDITIONS BY BUBBLING AMBIENT
AIR THROUGH A MARK III FFS PARTIALLY FILLED WITH WATER. (In Proc.
Assoc, Committee Aviat. Med. Res., N.R.C., Canada) Rept. No. C-2721,
4 Sept. 1944,

871

;?Fraser, A.M. 1943 THE EFFECT OF THE FRANKS FLYING SUIT ON THE INCIDENCE
3 OF DECOMPRESSION SICKNESS.

(National Research Council, Canada) Report # C2561, 30 June 1963

- ABSTRACT: In 24 (57%) of the control flights severe pains (requiring descent)

. occurred in the lower extremities, wheras, in only 2 (6%) of the flights in

b which the Franks Flying Suit was worn did such pains occur, and both of these

| were present in the same subject. Severe pains in the upper extremities occur-

" red in 9 (21%) of the control flights and in 8 (26%) of those in which the

I Franks Flying Suit was worn. The hydrostatic column applied in wearing the

| Franks Flying suit, and which is found here to prevent pains in the lower

¢ extremities is much shorter than that previously found necessary to relieve
such pains. It is pointed out that this is in agreement with the general

| experience that greater decrease in altitude is necessary to relieve decom-

. pression sickness, than is required to prevent it. This effect of hydrostatic

;lpressure in preventing pains of decompression sickness is regarded as additiondL

§ support for the view that the origin of limb pain is peripheral.’'
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Fredericks, R. H. 1960 PROGRESS IN SAFE VEHICLE DESIGN
(Ford Motor Comp., Dearborn, U. S. A.)

373

Fredericks, R. H. 1962 PROGRESS IN SAFE VEHICLE DESIGN. (In M. K. Cragun,
ed., The Fifth Stapp Automotive Crash and Field Demonstration Conference,
Sept. 14-16, 1961) Pp. 225-240

374

Freeman, H. E. 1960 PERSONNEL RESTRAINT SYSTEM PROGRESS REPORT FOR
JUNE--JULY 1960. (Chance Vought Aircraft) AF 33(600)-41418, CVA-AST/
EOR-13079, August 1960.
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| Frenic
Freeman, H.E. 1962 A RESEARCH PROGRAM TO DEVELOP A 60 "G" PERSONNEL g DI
RESTRAINT SYSTEM. In Impact Acceleration Stress: Proceedings of a 1¢
Symposium With a Comprehensive Chronological Bibliography, (National
Academy of Sciences, National Research Council) Pp. 259-264
Publication No. 977. AB
compa
ABSTRACT: A 60 G personnel restraint system was developed. The central B-18,
components are an individually fitted, fiber glass, torso garment and a similar- Shoul
ly fitted seat pan. These rigid components were selected to provide broad fitti
support and preserve the normal body shape under inertial loading. A flexible, and r
low-rebound liner is used for comfort and intimate fit. The torso shell is secur
retained to the seat structure with steel cables to minimize stretching and the webbi
resultant rebound. A dacron strap system, positioned by a leather helmet, was loops
chosen to minimize stretching and the resultant rebound. A dacron strap system,
positioned by a leather helmet, was chosen to minimize forward head motion. 4
Lateral head supports are mounted on a carriage that adjusts vertically relative ] 378
to the seat structure for crew-size variation. Low-rebound padding in the
helmet cushions the ear area. Arm support is provided by contoured armrests
and hand-holds with a strap passed over the crook of the arm holding the arm Freud
back and down. The dummy's legs are positioned and restrained by the sides of
the shell, a central divider, a contoured leg backrest, and a leg cover. Anti-
submarine protection for the torso is also provided by the leg cover, which
supports the forward inmertial loads of the thighs and legs and stabilizes
the pelvis by a direct load path through the femur into the pelvic socket. 379
The contoured lower skirt on the torso backshell and sides of the seat pan
reinforce the pelvic socket by limiting lateral shifting of the thighs. The Fros!
support structure is a tubular steel frame articulated to provide a torso %
forward position for boost and torso aft position for less stressful flight
elements. Full immobilization and restraint are applied in the forward position. ABST]
whicl
body
376 of a
tole:
Freeman, H. E., W. C. Boyce, & C. F. Gell 1962 INVESTIGATION OF A PERSONNEL dynas
RESTRAINT SYSTEM FOR ADVANCED MANNED FLIGHT VEHICLES. (6570th Aerospace Medi- a re:
cal Research Laboratories, Wright-Patterson AFB, Ohio) AMRL-TDR-62-128,
Dec. 1962
ABSTRACT: To develop new concepts for personmnel restraint, the following studies 380
were conducted. Characteristic accelerations were defined for advanced manned
flight systems. Ballistic reentry, generating 8 to 12 G associated with ballistic Fros

reentry, produce the most severe physiological stress. Landing impact, generating
low-total-energy accelerations of 60 to 100 G's peak on the capsule, produced the
most severe structural loading. Human tolerance to acceleration was studied by a
survey of the available test data and a structural analysis of the human body.
Case histories of accidental falls and suicides were studied to gain insight into
human tolerance to high-peak-magnitude low-total-energy acceleration exposures.
Several basic crew restraint concepts were evolved and evaluated. One employing
rigid contoured support was selected to limit body-element displacement and dis-
tortion and to minimize rebound. A test system was designed and fabricated. Me-
chanisms were designed to proposition and pretension the crewman mechanically before
impact. The system should be thoroughly tested to determine the protection
achieved by rigid contoured restraint. (AUTHOR)




;«‘nier, C.E. 1947 BELT ASSEMBLY - SHOULDER HARNESS, PILOT EJECTION SEAT -
*  DRAWING NO. X4766061 (Army Air Forces, Materiel Command) TSEAP-7B-1-826,
16 Jan 1947, ASTIA ATI-179 498

ABSTRACT: The purpose of this report is to present the results of the
ppomparative strength tests between subjects belt assembly and the standard Type
B-18, Belt Aircraft Safety Shoulder, Specification 94-3262. The type B-18
iBhoulder Harness, Exhibit A, was modified by removing the metal attachments
pfittings, Part Nos. 42B6034-L-1 and 42 6034-R-1 and installing webbing loops
band rolling edges in to form an oval cross-section, stitching being used to
jsecure loop and oval cross-section. As a result of the tests, it was found that
fwebbing formed loops are superior to weak steel fittings., That webbing formed
J:loops protected to Prevent wear would be suitable for service use.

-

f?reudenthal, A. M. 1957 SAFETY AND SAFETY FACTORS FOR AIRFRAMES
’ (AGARD, Paris, France) Rept. 153, Nov. 1957

379

t Frost Engineering Dev. Corp. 1961 INVESTIGATION OF THE DYNAMICS OF

; HUMAN RESTRAINT SYSTEMS. (Frost Engineering Dev. Corp., Denver, Colo.)
30 July 1961.

1 position of intolerably high localized loads on the

t body structure or organs, the effective stiffness and damping characteristics
* of a restraint system has a very great influence upon the physiological

' tolerability of short period accelerations. Thisg report describes the

¥ dynamic fundamentals of restraint and makes recommendations concerning

. & research program of restraint dynamics.

. 380

Frost, Richard H. INTEGRATION OF EQUIPMENT IN THE CAPSULE
(Paper, Conference on Problems of Emergency Escape in High Speed
Flight)
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381

Frost, R.H. 1955 ESCAPE FROM HIGH SPEED AIRCRAFT.

I.A.S. Preprint 532, (Stanley Av. Corp., presented at the 23rd Annual
Meeting, January 24-27, 1955)

ABSTRACT: A view is given of the development of the emergency escapes for
planes with high speed. In the second World War the Germans did research in
this field. Before the end of the war, the Germans made use of ejection
seats. After the War England as well as U.S. busied themselves with bail-
out problems. The author summarizes the expectations for the near future.
from researchers in Germannyweden, Great Britain and America.

382

Frost, R.H. 1955 ESCAPE CAPSULE.
J. Aviation Med. 26(6) :452.

ABSTRACT: We believe at present that the ejection seat will be just about at
its upward limit of use at speeds corresponding to little more than sonic flight
at sea level, because angular and translational accelerations encountered will
approach human limitations and because of the problems of retaining protective
equipment and body extremities in the airblast. Some alleviation can be expected
by increasing the weight of the seats and incorporating special stabilization
and retaining devices. However, when this point is reached, it is our belief
that we might as well go on to the complete capsule, because it will probably
cost little if any more in weight, space, and complexity. Moreover, the capsule
has many advantages over ejection seats; better protection of the occupant from
environmental conditions, opportunity for considerable integration of personal
equipment, and protection for the user after he has reached the surface...

Whichever capsule configuration is chosen, it will unquestionably be capable

of retaining pressure, withstanding landing impact, and floating for long
periods after water landing. The recovery system can be expected to be complete-
ly automatic in operationm, probably consisting of a drogue stabilizer chute
deployed immediately after ejection and subsequently released by some sort of
altitude~ and force-sensing device. At release, the drogue will deploy a

single or multistage recovery parachute that will lower the capsule all the

way to the ground or water. The intention will be that the occupant stay in

the capsule through the entire descent and, if desired, until rescue is
accomplished. However, I strongly suspect that all capsules will have to
provide for manual bail out at any time desired, at least until a great deal

of experience has been gained to prove their reliability, and this requirement
will diminish full realization of the capsule potentialities. In any event,

I am convinced that airplanes capable of supersonic flight at low altitude
should and will be equipped with capsules, and I expect the result will then
continue the trend already apparent from ejection seat statistics~ an increasing
percentage of successful escapes from combat airplanes. (Author)
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frost, R.H. 1957 ENGINEERING PROBLEMS IN ESCAPE FROM HIGH PERFORMANCE AIRCRAFT
4 J. Aviation Med. 28(1):74-77, Feb. 1957,

BABSTRACT: A discussion of the elements of over-all problem of ejection:

L (1) Decision to abandon the aircraft; (2) operation of emergency controls;

{ (3) removal of obstructions to egress; (4) egress from the crew station; (5)
fuvoidance of airplane structure after egress; (6) prevention of injury caused
by impact pressure, temperature, deceleration and/or tumbling; (7) prevention
jof injury caused by ambient pressure and/or temperature; (8) retention, and

{ protection until use, of life-saving and survival equipment; (9) operation of
:life-saving equipment; (10) prevention of injury during landing, considering
kboth vertical and horizontal velocities, and type of surface encountered; (11)
gcounteracting effects of surface environment, including hunger and thirst;

{ (12) Facilitating search and Tecovery operations by friends; avoiding these

i operations by enemy; (13) training in operation and maintenance of the system.

384

\‘!Tucht, A. H. & K. Otto 1959 DRAHTLOSE UBERTRAGUNG DES EKG MIT TRANSISTOR-
KLEINSTSENDER VOM MENSCHEN ODER TIER (Wireless Transmission of the

EKG of Man or Animal by Means of a Miniature Tramsistor Transmitter)
Pflug. Arch. ges Physiol. (Berlin) 270(1):82

385

" Pryer, D. I. 1958 AIRCRAFT PASSENGER SEAT DESIGN AND CRASH SURVIVAL.
(RAF, Institute of Aviation Medicine, Farnborough) FPRC No. 1055
August 1958

ABSTRACT: 1In this review, an attempt is made to describe the forces likely to be

encountered in an accident and the best means by which to minimize their various
effect on passengers.

L 386

Fryer, D. I. 1959 PASSENGER SURVIVAL IN ATRCRAFT CRASHES
Aeronautics (london) 40(2):31-37

ABSTRACT: Medical and physiologic data concernin
in aircraft crashes are reviewed and discussed.
tecting passengers against crash forces in the di
forward and downward. This includes appropriate
of .passenger accommodations,

g factors affecting human survival
Recommendations are made for pro-
rection most commonly involved:
aircraft design and positioning
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Fryer, D. I. 1961  OPERATIONAL EXPERIENCE WITH BRITISH EJECTION SEATS. F“1t°‘E‘mf
A SURVEY OF MEDICAL ASPECTS. A
(Flying Personnel Research Committee, Gt.Brit.) :
Rept. . FPRC-1166 July 1961 ASTIA AD 267 788
ept. no uly SUMMAR'
ABSTRACT: A survey is presented of experience in the emergency use of to n?:
ejection seats of British design and manufacture. The escapes and attempted an ai
escapes included are believed to constitute a complete list of ejections Tvo of
from aircraft flown by the Royal Navy, the Royal Air Force, the Ministry of oistu
Aviation (formerly Ministry of Supply), and the British aircraft industry m
up to 1lst July, 1960. It does not include test ejections carried out in While
the development of ejection seats, or the R.A.F, experience with American succes
seats. Although reference to the indications for ejection and the mechanism is not
whereby this is executed if frequently necessary, the primary aim is a
medical survey of the difficulties inherent in escape by this means, and
the nature, causes and contributory causes of injury during and following
ejection. (Author) 391
Fultor
(
388 (Natic
(
Fryer, D. I. 1962 RAF EXPERIENCE WITH SAFETY HARNESSES
Am. Occup. Hyg. 5:113-127
ABSTR
ABSTRACT: 1In the development of safety harmess from its earliest stages to the ﬁnirz
present complex systems in current aircraft, a number of important strides have hirnm
been made and these are briefly reviewed. The main advances have been in the belts
provision of shoulder harnmess, the recognition of the need for attachment to the water
airframe rather than the seat, the design of harness such that the centre of accel

gravity of the body is not lower than the junction point of the straps, and the
construction of harness such that it will withstand the forces encountered in
very severe impacts. The three principal aims of harness in aircraft are to
provide restraint during various in-flight manoeuvres, to provide retention
during crash decelerations and to maintain optimum body positioning during opera
tion of the ejection seat. The relevance of the features of current harness to
the requirements for safety belts for motor vehicles is briefly discussed.

389

Fuchs, L. A., & B. S. Hutchins 1960 UNDERWATER RESEARCH TO SAVE PILOTS
(Paper, 3lst Annual Meeting of the Aerospace Medical Association, Americana
Hotel, Bal Harbour, Miami Beach, Fla., May 9-11, 1960)

e s
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ulton, C.L. 1958 EFFECT OF ENVIRONMENTAL CONDITIONING ON AN AIRCRAFT
EMERGENCY ESCAPE SYSTEM. (Pitman-Dunn Laboratories Group, Frankford

Arsenal, Philadelphia, Pa.) Memo Rept. MR-667, Feb. 1958. ASTIA AD 204 692.

MARY (a): Three "mock ups" of an emergency escape system were each subjected
ito nearly 100 cycles of environmental conditioning. This conditioning simulated
jan aircraft traveling from sea level, 70° F, to 50,000 feet, ~65°F, and return.

ETwo of the "mock ups' were disassembled and found to contain various amounts of
jmoisture; the third was successfully functioned while at -65°F.

?ﬁhile the results show that there was moisture accumulation within the "mock ups"
i successful functioning of one at -65°F indicates that the accumulated moisture
ﬁis not sufficient to adversely affect the functioning of the system. (Author).

(391

! Fulton, J,F, 1941 PNEUMATIC AND WATER SUITS AND OTHER AGENTS DESIGNED TO

! COUNTERACT ACCELERATION IN AIRCRAFT

%(National Research Council, Committee on Aviatfon Medicine, Washington, D,C,)
: CAM Rept. No. 15, 22 July 1941

f ABSTRACT: This is a brief review of protective devices which was made prelim-
:ﬁinary to the commencement of OSRD research. The German methods of combating

f "g" are summarized., It is recommended that the effects of adrenal cortical

E hormones on '"g'" tolerance be studied and that the relative merits of abdominal
i belts and pressurized leggings be determined. It is also suggested that a

- water suit be pressurized with air and that standards of service testing for
acceleration be drawn up.
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RESTRAINT, PROTECTION, AND
EMERGENCY ESCAPE SYSTEMS

G

392

Gaer, R. L. 1957 OPERATIONAL REGIONS AND BIO-AERODYNAMIC LIMITATIONS OF
FUTURE AIRCRAFT ESCAPE SYSTEMS. (Wright Air Development Center, Wright-
Patterson AFB, Ohio) WADC TR 57-590; Oct. 1957

393
Gagge, A.P. PRINCIPLES OF SEATING IN FIGHTER TYPE AIRCRAFT
' AAF Memo Report TSEAL-3-695-58
394
Gagge, A.P. 1943 PERSONNEL EQUIPMENT PROBLEMS IN ETOUSA AND NATOUSA
Appendix 12: AN IMMEDIATE APPLICATION FOR THE ANTI-G-SUIT.
(War Dept., Air Forces) ENG-49-695-34, 20 September 1943
395
Gagge, A.P. 1945 HUMAN FACTORS IN AIRCRAFT DESIGN.
Air Surgeon's Bulletin, 2(9):298-301
See also U.S. AAF-ATSC, Engineering Division, Aero Medical Laboratory
Memo. Rept. TSEAL-3-695-53, 29 May 1945.
396

Galban, P. and J. Fabre 1961 ETUDE DES EFFECTS DE L'EJECTION SUR 1A TAILLE
DES PILOTES (STUDIES ON EJECTION EFFECT ON THE PILOTS HEIGHT) Report
CERMA 1025
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Galiana, T. de 1952 TECHNIQUES NOUVELLES DE PARACHUTAGE (NEW TECHNIQUES OF
PARACHUTING) Atomes (Paris) 7(79):333-337

i f the ejection seat
ABSTRACT: This is an illustrated summary of the functioning o
and the physiological effects of high-altitude bailout. The outlooks of recently
developed techniques, such as the ejection capsule, are briefly discussed

398

Galkin, A. M. et al 1959 MEDICO-BIOLOGICAL RESEARCH IN ROCKETS: RESEARCH
ON THE LIFE ACTIVITY OF ANIMALS DURING FLIGHTS IN HERMETICALLY SEALED
CABINS OF ROCKETS UP A HEIGHT OF 212 KM: RESEARCH ON THE LIFE-ACTIVITY
OF ANIMALS DURING FLIGHTS IN THE HERMETICALLY SEALED CABINS OF ROCKETS
UP TO AN ALTITUDE OF 110 KM

Trans. of mono. Preliminary Results of Research by Means of the First
Soviet Artificial Earth Satellites and Rockets (Moscow) PP. 109-149,
LC or SLA 59-22466,

399

Gandelot, H. K. and P. C. Skeels 1962 CON