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U SAARL COL STANLEY C. KNAPP , COMMANDE R

The U. S. Army Aeromedical Research Laboratory is one of ei ght
medical research laboratories of the El. S. Army Medical Research and
Development Command , Office of The Surgeon General. We are 1oca t~ d atFor t Rucker , A labama , the center for Army aviation training .

Today our laboratory is found in a collection of World War II
bui ldings that has served to house our myriad research activities since
our establishment in 1962. Tomorrow promises us a much anticipated new
facility. The construction of the new laboratory will begin in May of
1978 with completion anticipated in 1980.

USAARL conducts fundamental and applied research on the medical
aspects of Army aviation and on airborne and ground opera tions tha t
af f e c t the heal th , welfare and efficiency of the soldier. We perform
med ica l research on visual/ aud itory func tions , on man/machine
integrations , on the medical aspects of non-medical materiel , on
physiological responses to the operational environments , and on how
mil itary operational training impacts upon ecology. We also provide
technical advisory and consultant services to all elements of the
Department of Defense and other government agencies in support of
hel icop ter , combat crew and airborne medicine .

Many of our efforts necessarily must be focused on finding
solutions to immediate operational problems; however , our fundamen tal
research projects are guided by long-range requirements.

I invite you to look through this booklet and become acquainted
w it h some of USAARL ’s activities. Corn find out what USAA L is!
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USAA R L
is

• 1 PEOPLE

_ _  

AT 
1

WORK
~~~~~~~~

One hundred  and t h i r t y  f i v e  peop le work at 61 d i f f e re n t  t a sks  at the
l a b o r a t o r y .  Of the l a b o r a t o r y ’ s 135 people , 70 are m i l i t a ry  and 65 are
c i v i l i a n .  In all , 52 members of the  l abora tory  ho ld  bache lor  or advanced
degrees- - l 8  of the  advanced degrees are do c t o r a t e s .
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USAARL is
USAARL is in close p r o x i m i t y

wi th  other  a c t i v i t i e s  concerned w i t h
av ia t ion  research . C o l l e c t i v e l y ,
these o rgan i za t i ons  form the U . S .
Army Avia t ion  Center  Team. Close

A 
coordinat ion  and mutual  coopera t ion
enable the Team to exchange ideas
and develop new approaches to ma t t e r s
of concern to Army av i a t i on .

Team membershi p enables  USAARL
to conceive and conduct a research
program that is highly responsive to
Army aviat ion ’ s uni que problems and
requi rements .

MEMBER Lia i son  is ma in t a ined  w i t h
research l abora to r i e s  of o ther
mi l i t a ry , governmental , and c iv i l i an
agencies .

Ass is tance  and cooperat ive
e f f o r t s  w i t h  the Naval Aerospace
Medical Research Laboratory at
Pensacola , F lo r ida ;  the U . S .  Air

OF THE Force School of Aerospace Medicine ,
Brooks AFB , Texas ; FAA Civi l  Aero-
medical  I n s t i t u t e , Oklahoma C i t y ,
Oklahoma; the Nigh t  Vis ion Laboratory ,
F t .  Belvoir , V i rg in i a ;  the U . S .  Army
Research and Technology Labora to r ies ,
M o f f e t t  Field , C a l i f o r n i a ;  and wi th
many other agencies enhance the
research e f f o r t s  of al l  the agencies

ARMY 
concerned .

DARCOM PROGRAM
MANAGERS

SUPPORT

TEAM
4
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USAARL is RESEARCH

\~c

IItt — ~~~~~~~~~~~~~~• 
~I~t .1

The Army is stri~ ing to attain around-the-clock operational
capability for its tactical forces . The ni c ht vision goggles is one
device which is an aid in attaining this capabilit y .

USAARL was in the forefront of the program to evaluate the goggles
for aircrew use. Programs were dev eloped to inve sti gat e performance in
the man-helicopter system which resulted from reduced illumina tion levels
while the aviator w a s  wearing the ni ght v ision goggles. flepth
discrimination ability and performance during nap -of-the-earth and low
level fligh t  of a s u b j e c t  w e a r i n g  t h e  NV G ‘s were studied. A techni que to
make  the  c r e w s t a t i o n  l i g h t i n g  of • \ r m y  h e l i c o p t e r s  c o m p a t i b l e  w i t h  t h e  u se• of t h e  gogg le s w as  d e v e l o p e d .

f l a y t i me use  of NV (~~s is p o s s i b l e  w i t h  t h e  n e w l y  developed outs ert s .
The d a y t i m e  use of  o u t s e r t s  e n h a n c e s  s a f e ty  and c o u l d  r ea l  a s a v i n g  of
training dollars.

6 



Demonstrating the

• Integrated Helmet
and Disp lay Si gh t

• System (IHADSS).

I ~~~~~~~~~~~~ ‘ Visually coupled
• display system research is

_______ 

striving to determine
- - measurement techni ques to be- used in the medica l

-
~~ assessment of such displays.

The progress in displa y
technology must be

_________________________________________ compatible with the human . 

-~- - -—- • .- -~~~~~~~~~~~~ •-~--~~ — -—-~~ —-~~~~- -—-~~~~—- •—



Helmet Mounted Si ght
System Experiment Using
Simulated Helicopter
Vibrations.

c_m t b

0

a Control Room for the
Vibration Laboratory.

IIlJfflititIU, ~~~~~~

;; - - ••- -.

• — a ’

Effects of long-term , low 
-• - 

•~ •, ~~ ~
- ~~~~~~~~~~~~ :~~~ • 

‘
~~

vehic le  v ib r a t i ons  are being ,. 
~~
, ••• _

~l ~conducted to provide  va l id  and .~~
. , .~~~

medicall y pertinent information 4with respect to immediate field -

aeromedical problems . ii ‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~
Normal  Bone Jo in t  Sur face  Damaged Bone J o i n t  S u r f a c e

Scanning E l e c t r o n  Micrographs  have d i f f e r e n t i a t e d  normal  and damaged
bone surfaces. Trauma causes filaments to be torn from the joint surfaces ,
as seen in photo on the right. 

8 

•



___  
- - -—----

~
- -.• . --

~~
---——

----

Electromyogra phic studies
are being conducted to determine
the effects of vehicle vibration
on the ability of the muscles to
perform their usual tasks- .

• A quantitative techni que
w ill assist researchers in

- 
determining the extent to which 

- ‘
~t~k ~ ~~~~
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‘-‘

~b
/

3

• ‘~ ~:

- ~~• • A m p l i f i c a t i o n  adj  ~st-• -~~-~ ~ 
— ments are made t’ the

elec tromyograph.
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Visual work load of a v i a t o r s
is filmed using an eye mark recording 

_________ 
r

an aviato: seeks . Thes: precise
measurements provide an ob )ective -

data base that is essential for
efficient cockp it desi gn , navi gation

Plannin~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• ~~~~~ p4~~r ~ 
• 

/
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P h o t o m e t e r i c  C a l i b r a t i o n  L a b o r a t o r y

Equipment that meets the National
Bure au of Standards requirements is
used to maintain calibration o
sensitive li ght measurement
equipment.

• Non-Contact Tonometer

Intraocular pressure is monito ic- d
— in experiments dealing with

• eye physiolog ’ .

• -

X M -29 Mask w i t h  Combat Spectacles

All  the v i sua l  and opt ical  aspects - 
- 

••

of the X M -29  mask were eva lua ted .
The combat spectacles  were
developed to f i t  comfor tab ly  and
sa fe ly  under the mask .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Four-Channel  Maxwel l i an  Viewing
- 

. 
System

-. • . . . . 
* 

The Maxwel l i an  v iewing sys tem is
• des igned and fabricated to investi-

gate the interaction of the
photorecepter cells in the eye .

11 



M198, 155mm Towed Howitzer . The medical effects of blast-ovcr pressure
on hearing loss are studied both in the field and in the laboratory.

~~~~~~~~~~~ :1\~ ~~
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Por tab le  Mass Spec t romete r .

• 
- 

- 

• A mass spec t rometer  being
~ 

used in the investigation
of t o x i c o l o g i c  h a z a r d s  of

- a i r c r a f t  weapons systems .
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H igh dow nwash “wind” crea tes an
- -.~~~ environmen t of wind chill , f ly ing

debris , and over pressure .

- • -~~•

• 
- 

Helmet Drop Tower

He lmet damage/head in jury
• co r re la t ion  studies are conducted

here.

TIME
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Anechoic Chamber. This physical acoustics measurement facility is used
in research programs on blast-over pressure , hearing protective devices
and communications systems .

,~i,
• . 
•:‘

• 

. E.
Research  was conducted to prov ide  a comple te  u n d e r s t a n d i n g  of the  n a t u r e
of burn p r o d u c t i o n  and t he rma l  p r o t e c t i o n  in a g iven  e n v i r o n m e n t .  A
mode l is being  produced w h i c h  w i l l  be v a l u a b l e  in e v a l u a t i n g  t h e r m a l
p r o t e c t i v e  c lo th ing .

14
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A
Heli copter Research Simul ator. Research into aviator workload and
aviator performance is conducted in USAARL ’s research simulator.

Normal A uditor y Sensory Cells
S0~ X ~lagni fica t ion

Damaged A u d i t o r y  Sensory  C e l l s
SOOX Magnification

Research efforts into t h e  - .

effects of low-frequency noise
h a v e  f o u n d  a h i g h - f r e q u en cy

to t he low-

15
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psycholog ical str esses on ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• .

.

High Survivability Test • 
‘

Vehicle (Light)--HSTV(L)

This smal l , maneuverable
veh icle prov ides a low
profile. Research efforts
are directed toward the
medical aspects of vibra- - . r -

tion , conf inemen t, and •

seating positions . 
~~~

--
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OUR RESEARCH RE Q UIRES

AVIATION... 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 1I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A i r c r a f t  are  an i m p o r t a n t  f e a t u r e  of US AARL ’ s research e f f o r t s .
USAARL has five aircraft: JUH-lH , JOt-I-SB , JUH-lM , JU-2l , and JOV-l. All
f i v e  a i r c r a f t  ca r ry  the  “J” t ha t  de s igna t e s  they have been modi f i ed  for
research  use.

These a i r c r a f t  and p i l o t s  are  v i t a l  e l emen t s  in a u t h e n t i c a t i n g  the
exper iences  f rom which  data are co l l ec t ed .  They are u t i l i ze d  dur ing
s tudies  d e a l i n g  w i t h  work load , f a t i g u e , oxygen systems , n igh t  v i s ion
g o g g l e s , medevac mi s s ions , and in many o ther  research e f f o r ts .

17
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COMPARATIVE M E D I C I N E ...
Comp arat ive medicine uses

animal models to stud~ h u m a n  d i s e a s e
problems. Surg ical suites , x-ra y
units , and small animal facilities
a r e  a p a r t  of t h e  L a b o r a t o ry ’ s
av a ilable comparative med icine
t a c i ies.

Surgical Suite

~~~__=a~~~~ [ -: ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ——
1fl L

U
— I

Small Animal Facilit y X-Ray Unit

18



AND BIOCHEMISTRY...
The b i o ch e m i c a l  i n d i c a t o r s of

s t r ess and the toxicolo g ical hazards
of we apons Sy s t e m s  a re  i n ve s t i g a t e d
using equi pment that ranges from the
t e s t  t u b e  th rough  t h e  c o m p u t e r
i n t e g r a t ed mass  sp e c t r o m e t e r , to  t h e
i n f r a r e d  mass  s p e c t r o m e t e r .

• 
_ _

Computer  Ih tegra ted  Mass
Spectrometer

19
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FIELD

I I S A A R L ’ s f i e l d  f a c i l i t i e s  i r e
\ un i q u e  a m o n g  m i l i t a r y  rc~ e a r ch

~ 
- l a b o r a t o r i e s .  These  f a c i l i t i e s

en a b l e  r e se ar che r s to s im u l a t e
. -- 

• — • c o n d i t i o n s  t he  a v i a t o r  e n c o u n t e r s
- 

- in  h i s  no rma l  d u t i e s .  T h e s e
\\~~;~r

i/ 
~~~~~~~~~~~ f a c i l i t i e s ar e p a r t i cu l a r l y

~~~~~~ \•• - 
impo r t a n t  in  f a t i g u e , s t r e ss and

~~~
‘ w o r k l o a d  r e s e a r c h .

Hi oh fails Field Radio

ii - 
_ _ _

_• -
\
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Chemica l  A n a l y s i s  A erial View of t- I i ghfa lls Sta ge field
and Facili ty

20
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FACILITIES...

An area app rox ima te ly  125 square
miles is constantl y monitored by a
r ang ing  system (HIMS) that records
an a i r c r a f t ’ s movements and pos i t ion  ,
within three feet of its actual

• 
• . position on the ground . Four antenna
• - • s i tes  are used and ma in ta ined  to P

assure  comple te  coverage.  The
Highfalls base f a c i l i t y  has served as
hone for subjects , laboratory for
research , and control  tower for 

-a i r c r a f t .

Pupillary Reflex Response

A n t e n n a  Si te  He l i cop te r  I n f l i g h t
M o n i t o r i n g  Sys tem

21
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COMPUTERS...

Research requi res  cumula t ive  data  c o l l e c t i o n  e f f o r t s  and the  product
of those e f f o r t s  must  be s tored but r ead i ly  a v a i l a b l e .  Th is  s t o r age  and
ready r e t r i e v a l  of data  is accompl i shed  at USAARL t h r o u g h the  use of many
subsys tems  feeding data  into the hyb r id  compute r .  The s u b s y s t e m s  a t
on - s i t e  labora tor ies , on board a i r c r a f t , or in the f i e l d  enable
researchers  and t echn ic ians  to ga ther  data  r a p i d l y  and a c c u r a t e l y  and , *

in many cases , provide  s imul taneous  a n a l y s i s .

SEL 8500 COMPUTER

.1- - 
- ._z

a 

~~~~~~~~~~~

~~~~~~~~ 
‘j

~~~~~~~~~~ P ~~~~~~~~~~~~ WI
1

• R ~~ .
_ _ _ _

• ~~Oj
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DATA ANALYSIS...
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USAA RL is

•1 Iii

SPH-4 Helmet  Microp hones

—

0. • . 
~~~~ .

- - .,. . _;

- ø• 
~~ .

- .i ,~ .-
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•

High L igh t Att enu at ion Processor Comba t Spectacles

24
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DEVELOPME NTS

~
II,.

‘I —,
i S

-lutomated Inf li ght Blood
Pressure Monitor

\ )
~l i l i t a r y  A n t i - S h o c k  T r o u s e r s

• / 
_ _

\L~

C r a s h w o r t h y  Troop Seat P a i n t i n g  P a t t e r n s  to  I n c r e a s e
B l a d e  Consp i c u i t y

25



USAARL is MEDI CAL

— 

;1~- r~~~

• — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Doppler Navi ga t ion  System 
____________

• __.1-_- ••
. 

—.. 
— Oxygen S y s t e m

- 
•
. []~.

- I• _ _

• ~~~
.-

/ .c~ 
_Icr

~~
‘ g

~~ ~~~
,• •

. .. 
‘.. ~~~

Hoist Performance XM-29 Mask

26 
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EVALUATION OF EQUIPMENT

P e r s o n n e l  A r m o r  Sy s t e m  f o r
Gr o u n d  I r o op s  - — P \S (~ He 1 m e t

F i r e  S u p p r e s s a n t  Sy s t e m s

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P r o t o t y p e  H e l m e t s -  - F o r e i g n  and
D ome s t i c

H e l m e t s  r e t u r n e d  for  e v a l u a t io n  in
M i n i a t u r e  H e a d - U p  D i s p l a y  the L i f e  Suppor t  Equ i pment  R e t r i e v a l

P r o g r a m  ( L S E R P ) .

27
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AND OF THE MAN~MACHINE ENVIRONMENT
Blackhawk

I r a n i a n  Be l l  214 

~~~~~~~~~~~~~~~~~

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Advanced Attack Helicopter

U t - I- i  F l i g ht  S i m u l a t o r

_ _ __ _ _ __ _ _ _ _  - 
• • ~~~~~~~~~~~~~~~~~~ • • • • • ••.~~~



SUPPORT SERVICES
ARE FURNISHED DY

V

I.’

-~~~~1b— ~~~~~~~~~~~~~V

Fiscal Management S.. len t i i l L  P h o t  c i  p h~

il’ ~~~. 
• 

. • -•

--.
~~; 

- .g~ .”~~•3•i.’ 
-.

Med i ca l  I l l  i s t  r i  t on Pt rn nt I
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AND BY

~~• •~• y= T-’j 
•‘ 

-

I~i o m e d i c a l  i I ~u i p m C n t  \ l a i n t e n a n c e

A d m i n i s t r a t i v e  S e r v i c e s  ~l a t c r i a l s  F a b r i c a t i o n

30
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For further information about EJ SAARL w r i t e :

- Adjutant
- U . S . Army Aero inedical  Research  L a b o r a t o r y

P.O . Box 577
- Ft. Rucker , AL 36362

AC 205 , 25 5 -5 107 ;  Autovon  558-5107 .  
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