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There Is 
An Arm'y "AVCAD" ProgrQm 

As THE SUN assumes its 0545 
hours position and the fog lifts 

lazily from the Choctawhatchee 
River, 38 qualified and highly moti­
vated West Point cadets clamor 
from the bus in front of Primary 
Flight Division, Hanchey Army 
Heliport. 

A crisp voice pierces the July 
morning calm, "Sir, Cadet Bazile, 
leader, Class 7-T-1 reports!" Thus 
commences for them the finest 
hands-on, performance oriented 
training that the Army 
offers-aviation flight training at 
the U.S. Army Aviation Center, Ft. 
Rucker, AL. Heretofore, they had 
learned the merits that this ul­
timate training method affords as 
opposed to conferences, lectures 
and such; now they were to realize 
it. 

"A VCAD" or aviation cadet 
long has been the title of the U.S. 
Marine Corps and U.S. Navy in­
itial entry enlisted flight student 
similar to our candidate. Dissimi­
larly, a portion of the Army 's elite 
future officers corps, at the conclu­
sion of their sophomore year at 
West Point, may undergo flight 
training, as well as airborne, ranger, 
etc., as part of the Cadet Military 
Specialty Training (CMST) program. 

This is the project 's fifth year 
since the Department of the Army 
directed the Continental Army 
Command (now Training and Doc­
trine Command) in December 1971 
to institute a flight training 
program for the United States 
Military Academy. In 1972, the 

2 

first class of 49 cadets reported to 
the United States Army Primary 
Helicopter School at Ft . Wolters, 
TX, for an 8-week, 320-hour (40 
flight hour) course. It culminated 
with a Federal Aviation Ad­
ministration checkfide and, upon 
its successful completion, a rotary 
wing private pilot 's license. Since 
then, 240 cadets have attended and 
239 have completed the course. 
Nine of the original 49 have been 
assigned to the Aviation Center to 
continue in aviation and have 
enrolled in rotary wing flight train­
ing here. (The cadets must spend 2 
years finishing the Academy and 
then complete their 2-year branch 
obligations prior to p urs uing 
aviation. ) 

As with many other military 
endeavors , the CMST-funded 
program has fallen victim to budget 

constraints and consequently had 
to be modified. It soon was learned 
from after action reports that it was 
impractical to pursue the rotary 
wing private license. It just wa n't 
cost effective. The importance of 
orientation to Army aviation far 
outweighed any advantage of hav­
ing the rating. 

Additionally, cadets not only had 
found civilian companies unwilling 
to rent helicopters to pilots with 
only private licenses , but also the 
cost was found to be prohibitive. 
Consequently, even though they 
gained insight into the offerings of 
Army aviation, their newly ac­
quired proficiency waned. Thus 
evolved the present 4-week course 
headed by the Department of Resi­
dent Training Management and 
administered by the Department of 
Undergraduate Flight Training. 

The Importance of a thorough preflight'ls explained and demonstrated by 
a military Instructor pilot 



Introducing as many aspects of 
Army aviation as possible in the 
limited time available, the course 
provides a general , but comprehen­
sive, overview and realistic picture 
through actual participation in 
flight and selected classes. 

The highly refined curriculum is 
designed to expose the com­
missioned officer aspirant to the 
current and future role of Army 
aviation in the high threat environ­
ment of tomorrow s battlefield. Ad­
ditionally, the cadets encounter an 
indepth " feel " of the training that 
prepares the initial entry rotary 
wing student for assignment into a 
tactical unit after departing Ft. 
Rucker. 

The course is comprised of 15 
flight hours (14.6 dual , .4 super­
vised solo) and 40 academic hours 
with the students and staff of 13 

Captain Richard D. Butcher 

Department of Undergraduate Flight Training 
U. S. Army Aviation Center 

Ft. Rucker, AL 

military instructor pilot organized 
into 2 flights-1 flying mornings, 
the other afternoons- with each 
attending academics during nonfly­
ing periods. Imparting the opera­
tion and uses of rotary wing aircraft 
in the military environment , the 
flight instruction with the training 
objective of the student's successful 
solo of a TH-55 is almost the same 
as the Initial Entry Rotary Wing 
(IER W) student's. The cadets , us­
ing the syllabus flight training 
guide with some slight augmen­
tation , perform the same 
maneuvers as the typical primary 
student in the pre-solo training 
stage. The traditional student 
"hose-down" or dunking is even 
ob erved upon successful solo. 

Academics, encompassing the 
gamut of the school, covers 3 main 
areas-preflight, inflight and employ-

While waiting their turn to fly, cadets rehearse the cockpit and runup 
procedure In the yet unfamiliar TH-55 

ment. Initially, cadets attend basic 
airmanship classes on subjects 
ranging from flight controls and in­
struments to weight-and-balance 
and aerodynamics. 

Communications and wake tur­
bulence follow. Even with orien­
tations and demonstrations oc­
curring in the employment phase, 
cadets are still participants rather 
than observers which affords them 
a realistic and meaningful training 
experience. Here, realizing the role 
of aviation in the combined arms 
team, they investigate the threat 
and undergo training on target 
identification and electronic war­
fare. Ensuing is material on avia­
tion missions including attack 
helicopter missions and employ­
ment, day and night NOE (nap-of­
the-earth) and low level flight and 
air cavalry missions. Next comes 
organizational capabilities in­
cluding unit training, safety, 
aeromedical and life support in­
struction. Tactical instrument 
training using the SITS (synthetic 
flight training system) and a tac­
tical training exercise are included. 

Participation in,survival, evasion, 
resistance and escape training 
follows a briefing on the tactical 
laboratory facilities. A tour of the 
test and aviation developments be­
ing fostered at Ft. Rucker finalize 
their academics. 

Preparation for the next cadet 
program begins soon after the last 
one is completed. Following the 
review of after-action reports for 

Continued on page 12 
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T HE INFLUX OF West Pointers to the 
Army aviation program has been 

sporadic. It has been strongly influenced 
at various times by the attitudes and 
policies of the Army toward West 
Pointers becoming involved in the 
program, and by the individual officer's 
perception of what the future might hold 
in Army aviation. 

For example, when the Test Group for 
Army Aviation was being formed in 1942, 
I was fortunate enough to be at Ft. Sill, 
OK, and personally known to then LTC 
W. W. Ford. I had flown with him fre­
quently in his privately owned Rewin 
Cloudster. He requested I be loaned 
from the 18th Field Artillery to help set 
up the program. Although I was already 
deeply involved in the program, I sub­
mitted an official application to 
Washington. Sometime later, after I was 
already functioning as the Chief of the 
Flight Division, I received a reply to my 
application that it was disapproved with 
the statement that it was not in the best 
interest of the A.rmy for regular Army of­
ficers to go into the "Air O.P." (observa­
tion post) program. 

Very few regular Army officers, and 
only three West Pointers that I know of, 
became liaison pilots during World War 
II. The three who did, Majors Cassidy, 
Blaha and O'Connor, slipped in under 
special exemptions to policy. In 1952 
when I was Chief of the Army Aviation 
Branch in G-3 of the Army, Major 
General Jim Gavin, then the G-3, called 
me in and asked why there were almost 
no regular officers in the aviation 
program. I explained that the Army 
policy at that time required regular of­
ficers, upon being commissioned, to 
serve a sequence of tours in specific 
assignments that placed them beyond 
the normal maximum age requirement 
before they could apply for pilot training. 
He directed that I prepare a recommen­
dation to the Chief of Staff for a change 
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CW4 Frank W. Kervin 
Academic Instructor 

Department of Academ ic Training 
Ft. Rucker, AL 

F rVE HEADS QUICKLY turned 
toward the group maintenance 

offi cer's desk when the "special" 
phone rang out its long, insistent 
flng. 

"Yes sir, he 's here. " (Pause) 
" May I ask what about?" toned the 
gray-headed lieutenant colonel. 

Four heads went back to their 
desk work as they saw the " Boss " 
was looking straight at CWO 
"Sharp" Hatchet. 

" Hatchet! Report to the group 
commander immediately, " spoke 
the Boss, "and stop back and let me 
know what 's going on." 

* * * 

The group commander 's office 
walls were decorated with charts, 
graphs, etc., when CWO Hatchet 
reported. Hatchet smiled a bit and 
thought an old familiar thought 
about such things. Charts and 
graphs are nice to have- but they 
are only as good as the people who 
make them . 

The " Bull " was in fine form this 
morning as he turned away from 
studying one of the decorated walls. 
"Chief, pack your bag and get up to 
the 850th Battalion for a few days. I 
don 't know what in hell i wrong 
but something or someone up there 
is crazy. Their manhour reports, 
equipment status, work order 

6 

backlogs, MWO status, personnel 
utilization, and customer service 
report contradict hell out of each 
other. Visit the headshed and 
spend some time in the units and 
find out what 's wrong. Today is 
Tue day. I'll expect your report 
next Monday. Now, get out of 
here! " 

* * * 

The group bird dropped CWO 
Hatchet and his warbag off and 
departed quickly. CWO Hatchet 
walked to the shack marked 
" OPN " only to find the door 
padlocked with a small sign stating 
"Gone to Chow" tacked on the 
door. Immediatel y above thi ign 
was a large ign proclaiming to the 
world " WEL ME TO TH 
850TH. OUR MOTTO IS SER­
ICE- WE NEVER CLO E. " 

hief Hatchet grunted, picked up 
hi bag and trudged toward the 
battalion headquarters about a 
half-mile away. 

* * * 

" Dammit Hatchet, your written 
report i a dozen pages thick. You 
know I like 'em two or three pages 
max, " growled the group com­
mander. 

"Sir, the report has to be that 
thick this time in order to present 

the true story up there," grunted 
the chief. (After all, a CW 4, RA, 
with over 28 doesn't scare too 
easily. ) 

"O.K. Chief, sit down and let 's 
go over it quickly. Just hit the high 
spot for me. I have things to do." 

" ir, that unit , the whole bat­
talion, looks bad. But the fault lies 
with the battalion commander and 
his staff. Several company com­
manders don 't set the world on fire 
but they still can be saved. The com­
pany level maintenance officer are 
O .K. - with one exception. Captain 
Wayout in Charlie Company needs 
to go quick before he drags the 
maintenance effort lower than 
where it is now. 

" Item one, operational status: 
Flight operations, production con­
trol tech supply, and all shops 
clo e down for a 2-hour lunch 
period. Customers fly in and have 
to wait for service. The supported 
brigade commander had to wait 
over an hour to get his C&C ship 
refueled on Friday. You'll probably 
hear about this one during your 
next visit to brigade headquarters. 

" Item two, supply: People up 
there aren't talking to each other. A 
prime example is lateral search for 

ASOAP 

C&C 
OS 
OX 
EOP 

FM 
GS 
MAlT 

MOS 

MWO 

QCA 

RA 
TB 
TM 

GLOSSARY 

Army spectrometric 
oil analysis program 
command and control 
direct support 
direct exchange 
equipment deadlined 
for parts 
field man ual 
general support 
maintenance assis­
tance and instruction 
team 
military occupational 
specialty 
modification work 
order 
quick change assem­
bly 
regular Army 
technical bulletin 
technical manual 
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EDP items . For all practical pur­
poses, it simply doesn't exist. A list 
is exchanged between the tech 
supplies, but if a tech supply has 
one, he reports zero. It 's a case of 
each one looking out for his own in­
terests, but when each supply 
reports zero on one another's re­
quests , both end up with aircraft 
EDP for different items. Further­
more, the lists don't reach the shop 
level at all. I solved 15 cases of EDP 
between units simply by visiting 
variou allied shops. 

"Item three, DX program: My 
visits to the allied shops uncovered 
this little gem. Your personally 
directed DX reparable program 
ranges from superior to really poor. 

Let's compare several of the com­
panies' programs. This unit has 15 
items on its DX program and 
always has some of each item on 
the shelf. This next unit work 
orders most of its DX-listed items 
to the GS unit - but has the 
capability to do the work itself. 
Consequently, it has zero on hand 
of some items , very few of others , 
and its customers have hundreds of 
'shoe tag receipts-which don't fly 
their aircraft. And by the way, I'm 
speaking of simple items like short 
shafts , scissors levers and drive 
shaft support bearings. 

" Item four, support equipment: 
The people up there are lying to 
each other and to us. I watched one 

OPERATIONS 

JANUARY 1977 

OUR MOTTO IS SERVICE 
vvE NEVER CLOSE 

bird wait 2 days for a wrecker to lift 
a rotor head/blade assembly onto 
it. I saw sheet metal mechanics 
using eggbeaters to drill out rivets 
for lack of an air compressor. An­
other unit is not decontaminating its 
aircraft because no one can find a 
serviceable steam cleaner. Yet here 
is the battalion S-4 equipment re­
port dated last Friday that shows 
four of five wreckers operative, ten 
of twelve compressors operative and 
six of eight steam-cleaners operative. 
The report period covers the same 
week I spent up there. Someone is 
lying to us. Another thing about 
equipment, sir, there's a steam­
cleaner sitting outside the mess 
and another outside the battalion 
motor pool. They may have clean 
pots and pans and clean trucks , 
but the aircraft effort is hurting 
like hell. 

"Item five, MWO program: 
There is no MWO program as 
such. Some of the companies are try­
ing but there is no guidance or 
sense of direction from above. I 
tried to talk to the battalion 
maintenance officer about it, but 
he's more interested in his polo 
pony than in getting a job done. 
The battalion is more than 8,000 
manhours behind in outstanding 
MWOs and no one seems to give a 
damn. 

"Item six, ASOAP program: 
The battalion is collection center 
for all ASOAP samples of their sup­
ported units. I saw some samples 
dated 10 days ago lying around the 
headquarters. Yet, at least one of 
the battalion unit's ships come in 
here to Main Heliport almost every 
day. They also do not have a 
"follow-up" procedure when the 
laboratory asks for help. Inciden­
tally, I found out that Six's per­
sonal bird hasn't had hydraulic 
systems samples submitted in over 
60 hours flying time. Hell, they 
don't take care of their own air­
craft, so you can guess what's 
happening to the supported birds. 

"Item seven, personnel: They are 

Continued on page 27 
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CH-47 

Chinook 

Flight 

Simulator 

• • 

Evaluator's 

Viewpoint 
CW3 Joe F. Sefers 

Project Officer, Ground Support Test Division 
U. S. Army Aviation Board 

Ft. Rucker, AL 

EARLY THIS YEAR the U. S. 
Army plans to start using a 

dual first-of-a-kind simulator. It is 
the first tandem rotor. helicopter 
simulator in the Army 's inventory 
and has the first camera model vis­
ual system on any helicopter simu­
lator. As the designated pilot/evalu­
ator from the U. S. Army Aviation 
Center, Ft. Rucker, AL, I have 
been closely involved in the prog­
ress of this device. I believe it 
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is a superior trammg device that 
will enable the CH-47 Chinook in­
structor pilot (IP) to produce a 
better trained student, while also 
being an economical windfall for 
the Army. 

Except for the initial conferences 
on establishing the requirement for 
this device, I have been the 
designated pilot for all the evalua­
tion trips to the contractor's factory 
and technical advisor at the con-

ferences held at Ft. Rucker and 
Orlando, FL. From all the material 
I had collected and the conferences 
I had attended, I knew before I saw 
the device that it was not intended 
to be a " blue box. " Instead it is a 
very sophisticated " fl y-like-the­
actual-bird" type simulator. This is 
a new approach to building and 
accepting a simulator brought 
about by the credibility aspect that 
is so important to the Army's flight 
simulator program. As LTC Bob 
Catron, former project director, 
SFTS Program, explained in his ar­
ticle in the April 1976 DIGEST[see 
" A New Approach To Flight 
Simulator Acceptance," page 2J , 
the data obtained by the contractor 
and developed into a mathematical 
representation of the CH-47C 
would not be the data that would 
cause the simulator to react as a 
finished and flight-tested CH-47C. 
All the available data was collected, 
submitted to the procurement 
agency for approval , developed into 
a math model , fed into a computer 
and then the CH-47 IPs were called 
in for the initial evaluation. 

The first eval uation sessions were 
conducted without the visual system 
operating. The TM 55-1520-227 -10 
amplified checklist was used to pro­
vide an orderly start for evaluating 
configuration and sy tern of the sim­
ulated CH-47C. Several discrep­
ancies were noted in both areas 
but an excellent start was evident. 

During the flying qualities 
sessions, we evaluated all 
aerodynamic aspects but in par­
ticular the differences of a tandem 
rotor helicopter versus a single 
rotor. Differential collective pitch, 
differential collective pitch speed 
trim and longitudinal cyclic speed 
trim were definitely simulated but 
very difficult to properly evaluate 
without a visual reference. We 
found several major discrepancies 
in these areas which the engineers 
noted and on the engineers ' trips to 
Ft. Rucker, we showed them in an 
aircraft exactly what we were say­
ing at the plant. 
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After a trip to the plant, I would 
fly a training mission and notice 
things that I never noticed before. 
Of course, I was equall y ignorant of 
the engineers' plans, processes and 
technical thought at that time. 

We all had a lot of fun-par­
ticularly the day the motion system 
gave us an unprogramed ride. Ac­
tually, the motion system cannot do 
much in the way of "crashing" or 
causing anyone injury but it sure 
makes you think so when it goes 
berserk! The things you see from 
your peripheral vision during these 
excursions are indescribably 
hilarious! 

The day came for the first 
"flight" with the visual system 
operating. The 400 to 1 scale model 
board is a replica of the eastern side 
of Hanchey AHP (Army Heliport) 
and this was the scene when we 
entered the device. We had an­
ticipated problems trying to hover 
the simulator because all ad­
justments had been made subjec­
tively in an instrument 
meteorological conditions' (IMC) 
environment and the only visual 
scene is out the windshield directly 
in front of the pilot and copilot . We 
hovered it though, and I suppose 
this was a first in the U. S. Army. 

From this point, several evalua­
tion trips were conducted to allow 
the engineers to correct deficiencies 
noted by the pilots and to look at 
additions in software and 
hardware. A system of squares, or 
synthetic terrain generation, was 
later added for a reference in the 
chin bubble. This added a degree of 
ground movement information that 
allowed a pilot to hover more 
meticulously and execute ap­
proaches more accurately. 

How the device will be integrated 
into the training programs at Ft. 
Rucker will be determined as a 
result of testing early this year. I 
will list an overview of the general 
layout and capabilities of the 
device. 

The cockpit forward of station 95 
is identical to a CH-47C with a few 
exceptions on hardware which, if 
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simulated, would have no training 
value. The forward windshield is 
not installed and a small control 
panel is installed at the aft end of 
the lower console. Aft of station 95 
is the instructor station at which a 
CH-47 IP will control the total 
training situation and environment. 
There are numerous controls along 
with two CRTs (TV screens) to 
monitor the training situation. I 
have worked with the station a 
great deal and believe it will be 
learned and operated easily when 
an IP has the opportunity to use it 
on a regular basis. There is an in­
structor operator's course sched­
uled that will teach and explain 
some of the technicalities and 
peculiarities of the station. 

Some of the capabilities the IP 
will have are: 

• Selecting any of 148 malfunc­
tions 

• Causing any of 45 circuit 
breakers to pop out 

• Selecting any of ten prerecord­
ed demonstrations that will allow 
two students in the pilot's and 
copilot 's seats, in a handsoff situa­
tion, to observe and listen 

• Recording the movement of 
the controls along with the conver­
sations for later playback and 
critique of the students (ideal for 
methods of instruction courses) 

• Adjusting the ceiling, cloud 
tops and visibility 

• Option for day, dusk or night 
flight 

• Selecting the larger scale 
model board for better visual detail 
or the smaller scale for more 
operating area-for such 
maneuvers as SAS off flight. 

• Selecting either an 
aerodynamic or high density exter­
nal load and acting as the flight 
engineer to guide the pilot over the 
load and hook him up 

• Storing up to 20 pictures of the 
information presented on the 
forward CRT for later printout and 
used to critique students 

• IP can freeze the device during 
a visual maneuver for discussion 
and clarification of points 

The instructor has an adjustable 
seat to manipulate the controls at 
the instructor 'station or move 
forward to converse with or super­
vise the pilot and copilot. There is 
also an observer seat just aft of the 
pilot's seat. The cockpit has its own 
air conditioner unit. 

The cockpit looks like a big olive 
drab, rectangular box on the out­
side, with a facsimile of a Cargo 
Branch patch on each side con­
nected by a stripe. This sits atop 
the 6-degree freedom-of-motion 
system. A walkway connects the 
simulator to the briefing room and 
computer complex. 

The light bank, moveable gantry 
with the camera probe and model 
board are in an adj acent room. The 
light bank has 174 metal halide 
lamps (1,000 watts each) to il­
luminate the model board. Half of 
these are turned off for dusk flight 
and all are off for night flight. 

The model board consists of 4-by-
8-foot panels, 42 of them, and has a 
total measurement of 24 by 56 feet. 
It is mounted vertically to minimize 
floors pace. The board features two 
areas of the world in different scale 
factors. The 400 to 1 scale is the 
eastern side of Hanchey AHP and 
measures 1.579 NM (nautical 
miles) by 0.526 NM. This board 
was designed to use in the early 
stages of training a student in the 
more delicate maneuvers, such as 
taxiing, takeoff to and landing from 
a hover, etc. 

The 1,500 to 1 scale is an area 
similar to that just north of Dothan, 
AL, and measures 5.92 NM by 
11.84 NM. Goldberg Stagefield is 
constructed with an external load · 
area adjacent to it, two specially 
contructed confined areas and a 
500-foot pinnacle is available. The 
absence of side visual presents some 
problems in flying the traffic 
pattern but after a few times 
around, you learn some ground 
reference points to start the turns. 

A building is being constructed 
at Ft. Rucker to house the CH-47 
and AH-1 Q HueyCobra flight 
simulators. In September 1975 
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"AVCAD" 

Continued from page 3 
improvement possibilities are the 
normal coordination, staffing and 
planning efforts. Agencies responsi­
ble for administering the training 
and instructor pilots must be 
selected ; training goals , programs 

of instruction (both flight and 
academic) , and even cadet social 
activities must be devised or 
tailored and approved ; instructor 
MOl (military occupational infor­
mation) training must be con­
ducted ; and, finally, facilities must 
be appropriated and made ready. 

Despite all this preparation the 
instructor pilots , mostly from 

Cadets enhance their knowledge with a tour and briefing of control tower 
functions 
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Between flight periods, cadets take advantage of the "ground time" to 
review maneuvers from their Flight Training Guide 

While observing cadet training, LTG 
Sidney Berry, West Point Superintendent 
(left), confers with MG James C. Smith, 
Commander, U.S. Army Aviation Center 

Primary Flight Division's Flight 
Evaluation Branch , look forward to 
the additional mission with a real 
sense of purpose and dedication. 
Knowi ng they are the vehicle for 
conveying the Army aviator as an 
integral professional filling an 
otherwise void in the overall Army 
effort, they are excited that they are 
able to be part of it. 

After finally being able to get 
here (unfortunately of 120 
applicants , 38 were able to over­
come the flight physical, class 
standing and flight aptitude 
obstacles) , what do the cadets think 
of all this? One view pretty well 
sums it up after realizing the 
" white-scarfed-celebrity" image in­
valid. Considering the extent of the 
training, planning, proficiency, 
judgment and knowledge demand­
ed of this flyer , Army aviation's 
romanticism and beauty in the eyes 
of its beholder IS now more than 
skin deep . .-- ( 
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forts. In order for intelligence to be 
useful to the commander and staff, 
it must be specific and timely to the 
mission at hand. Any means which 
will enhance the accomplishment of 
those two goals is a valid tool which 
should be understood and used. 

Aerial photography has long 
been one of these accepted tools 
and there has evolved a standard 
procedure for requesting conven­
tional photographic coverage 
through the joint air-ground 
operations system. If, for example, 
a battalion commander wanted to 
see photographs of possible cross­
ing sites along a river to his front , 
his S2jS2-Air would inform the Air 
Force tactical air control party 
(TAC P) which in turn would pass 
the request directly to the corps 
direct air support center (DASC). 
Any intermediate command level 
may modify or disapprove the re­
quest, however, and the mission is 
flown only if resources are avai lable 
after a review of all other re­
quirements and priorities . If the 
mission were approved it would 
probably be assigned to an Army 
surveillance airplane company or 
an Air Force or Navy recon­
naissance squadron. 

This procedure works fairly well 
during periods of actual combat 
when large units are operating over 
substantial pieces of terrain, but it 
has serious shortcomings with 
regard to requirements of small 
units such as companies and bat­
talions which need only point or 
small area coverage, nice-to-know 
information or want to go on a 
"fishing" recon of an interesting 
area. Typical missions in this 
category might be submitted by a 
brigade S2 wanting photographs of 
planned assembly areas or battle 
positions; the aviation commander 
preparing to brief his unit on land­
ing zones and foward rearm and 
refueling points for an upcoming 
operation; or the mechanized I n­
fantry S3 requesting a photo recon 
of a convoy route. In all cases the 
conventional procedure is time con-
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suming, the resources are generally 
beyond actual or practical control 
of Army commanders, the dollar 
costs are high and in combat there 
is often a high risk involved for air­
craft and crews. In addition, the 
peacetime staff officer finds himself 
hard-pressed to justify any type of 
photographic mission for either ad­
ministrative or training purpose. 
Hand-held aerial photography 
offers a solution to many of these 
problems. 

HHAP employs any type of 
suitable camera which can be 
manually operated and flexibly 
controlled by an aircraft observer 
or crewman. For most practical 
purposes commercial 35 mm , 120 
roll film or 4 by 5 inch negative 
cameras are suitable as long as they 
can meet the required exposure 
limitations which will be discussed 
later. Perhaps the most common, 
flexible and familiar camera to 
potential HHAP users is the 35 mm 
single-lens reflex (SLR) camera. It 
is a very popular, personal camera 
and it is an item of issue to many 
staff sections, signal companies and 
military intelligence detachments. 
Advantages or the 35 mm SLR 
camera are: 

• It is fairly simple and quick to 
operate. 

• There is a wide range of 

available lens and filter options. 
• It uses film which is inexpen­

sive, easy to obtain , avai lable in 
many types and speeds and 
generally easy to process. 

The primary disadvantage is the 
small negative size (24 by 36 mm) 
which results in some loss of detail 
in large format enlargements such 
as 8 by 10 inch prints. For the sake 
of brevity this article will deal ex­
clusively with 35 mm SLR techni­
ques, although the principles are 
obviously app li cable to other 
cameras. 

The hand-held camera can be 
effectively used to take both oblique 
and vertical photographs , the 
usefulness of each typc depending 
largely upon the photographer's 
ability and the user's imagination. 
Obliques are generally most useful 
for imaging large areas of terrain 
and adjacent photographs can even 
be sp li ced to form panoramic 
depictions. The more familiar angle 

CORRECTION 
The author of "New Horizons 
Revisited," November 1976 DI­
GEST, was incorrectly listed 
as Major Clifford Thomas in­
stead of. Major Bob Thomas. 
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of view of oblique photographs 
makes them especially useful for 
such tasks as briefing aircrews on 
low level penetration missions over 
unfamiliar terrain and for 
audiences not experienced in inter­
preting vertical imagery. Oblique 
photography is also useful for imag­
ing areas which cannot be 
overflown by reconnaissance air­
craft. The foremost limitation of 
obliques is the distortion of spatial 
and angular relationships which 
makes it unfeasible to measure ac­
curate distance, direction or scale 
directly from the photographs 
without elaborate equipment. They 
are therefore best used in conjunc­
tion with topographic maps which 
can provide the essential spatial 
data after orientation of the 
photographs. 

Truly vertical photographs are 
virtually impossible to obtain with 
a hand-held camera, but with 
proper planning and care an 
observer should be able to regularly 
produce near-vertical photographs 
which will give very satisfactory 
results for field purposes. Although 
the precision and quality of 35 mm 
photographic equipment is far less 
than that of automated aerial 
camera systems, the photographs 
can be similarly used. Most notable 
is their value in constructing un­
controlled mosaics of small areas, 
forming strip mosaics of linear 
targets , approximating measure­
ments and occasionally es­
tablishing acceptable quality "pin­
point" stereo pairs . It is the careful 
use of these latter techniques which 
clearly takes HHAP out of the 
realm of happenstance and 
snapshot and makes it a useful field 
expedient. 

Operation a lly there are a 
number of fundamental factors 
which make HHAP somewhat 
different from ordinary ground 
photography and which must be 
taken into consideration for op­
timum results. The first of these 
factors is the relative speed of the 
ground target passing under the 
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Lens Imaged Area Negative 
Focal Length Dimensions (Ft) Scale 

35mm 690 x 1,040 1:8,800 

55mm 440x660 1:5,600 

135mm 180 x 270 1 :2,280 

200mm 120 x 180 1 :1,540 

Dimensions of Areas Imaged on 3Smm Negatives 

Four frequently used lenses for the 35mm SLR camera Image 
the given areas from an exposure altitude of 1,000 feet above 
ground level (AGL). Dimensions for other altitudes are in 
direct proportion and can be easily calculated. For example, If 
a 55mm lens images a 440 by 660 foot area from 1,000 feet, It 
will image an 880 by 1,320 foot area (2X) from 2,000 feet. The 
resulting negative scale at the higher altitude will be half as 
large, or only 1 to 11,200. It must be emphasized that the 
negative scale applies only to the film negative and that work-
ing prints can be made to any practical scale by enlargement. 
A 10X enlargement of a 55mm/1 ,OOO-foot exposure will yield a 

print scale of 1 to 560 

airborne camera. This , of course, 
varies directly with the speed of the 
aircraft and inversely with its 
altitude. I n order to "freeze" the 
relative motion on the film to 
produce usable photos , the camera 
lens and film combination must be 
"fast enough"; i.e., the camera 
must have an adjustable shutter 
capable of very short exposures and 
the film must be capable of forming 
a satisfactory image during the 
fraction of a second the lens is open. 
Although Army aircraft are slow 
moving, the low altitudes of most 
flights will necessitate shutter 
speeds of 1/250th to 1/1 ,000th of a 
second. 

The film 's speed is indicated by 
an ASA rating which will range 
from 25 to 400 on commonly used 
commercial films. The higher ASA 
ratings denote "faster" films which 
need progressively less light during 
exposure. These fast films are 
therefore suitable for high exposure 
speeds or low ambient light con­
ditions or some combination 
between the two extremes. Neither 
the camera nor the film speed con-

siderations will be frequent 
problems to the field user however, 
since most cameras and film 
generally available meet the re­
quirements. 

Obscuration of the target by 
foreign particles in the atmosphere 
is another problem which is more 
pronounced in aerial photography. 
At any given time the atmosphere 
contains varying amounts of such 
things as smoke, dust , pollen and 
moisture which may be impercepti­
ble to the human eye or may form 
visible barriers in the forms of 
smog, haze or fog. Since the largest 
percentage of the impurities are 
suspended in the first few hundred 
feet above the earth's surface, their 
adverse effects are significant to 
most aerial photo missions. The 
major problems encountered are 
the scattering of light passing 
through the layer of foreign par­
ticles and the reflection of sunlight 
off the top of an atmospheric 
obscuration. 

The scattering problem is most 
often manifested in the form of a 
bluish haze which causes a reduc-
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slides. Neither of these are exten­
sively used for tactical aerial 
photography because of their ad­
ditional expense and restrictions, 
but they are useful when it is im­
perative to show actual colors or 
when the aesthetic effect is desired 
for displays of briefings. Somewhat 
more care must be taken in the ex­
posure of these films since process­
ing facilities are seldom available in 
the field. One advantage of using 
negative color film lies in its 
suitability for the production of 
black and white as well as color 
prints from the same negatives. 

Infrared (IR) films are less 
familiar to the amateur 
photographer but they have great 
potential for specialized uses in the 
field of HHAP. Black and white IR 
film is sensitive to a different por­
tion of the electromagnetic spec­
trum and therefore images features 
differently from panchromatic or 
standard color films . Black and 
white IR film is not affected by 
haze so it can clearly image surface 
features which are obscure to the 
human eye or are nonrecordable on 
other films. This quality makes it 
invaluable when photography 
through dense or extended haze 
layers is necess·ary. It is also es­
pecially sensitive to radiation from 
water and living plants and iSi fre­
quently used for recording locales 
characterized by these features. 
Color IR film was originally called 
camouflage detection film because 
of its unique capability and 
military role. It too is sensitive to 
IR radiation from live vegetation 
and images it in different visible 
colors from nonliving objects which 
appear the same color in the visible 
portion of the light spectrum. Both 
black and white and color IR film 
are difficult to obtain and process 
in many places and it takes practice 
and care to consistently produce 
good photographs. Where the 
resources permit, however, these 
films can be invaluable tools for 
specialized reconnaissance. 

Cameras with interchangeable 
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TARGET NO. TARGET NO. 

Planned Used Planned Used 
Target Coordinates 

Aircraft Unit 

Pilot's Name 

Camera Type 

Flight Altitude (AGL) 

Flight Direction 

Aircraft Ground Speed 

Number of Exposures 

Pattern of Exposures 

Azimuth of Exposures 

Time of Day 

Lens Focal Length 

Filter Type 

Film Type 

Film Speed (ASA) 

Exposure Setting 

Remarks 

HHAP Mission Worksheet 

Similar forms can be locally reproduced. They should be com-
pleted during the misSion and filed for reference during film 

processing and photo interpretation 

lenses offer another dimension to 
planning the HHAP mission. 
Without getting into a discussion of 
lens geometry and characteristics, 
one should understand that in­
creasing the focal length of a lens 
enlarges the scale (i.e., makes ob­
jects appear larger) and also in­
creases apparent relative motion, 
while at the same time this 
decreases the field of view and the 
amount of light entering the 
camera. For these reasons one 
should never select a longer lens 
than necessary to place the primary 
subject in a usable scale on the 
photographic negative. To do so 
results in a tradeoff of other more 
valuable factors. An example is the 
case of a battalion S2 who wants 
photo coverage of an unoccupied 
bunker complex for simple map 

plotting purposes, but lighting is 
marginal because of a late after­
noon overcast sky. A 1,OOO-foot 
pass over the target with a 55 mm 
lens might image the entire area in 
three or four shots with barelysuf­
ficient natural light. Trying to do 
the same mission at the same 
altitude with a 135 mm lens would 
require at least eight or nine times 
as many exposures. The higher ap­
parent relative speed would also 
require a faster shutter setting to 
freeze aircraft vibration and mo­
tion . That, in addition to the in­
herent reduction in light transmis­
sion of the longer lens, might make 
the resulting photographs unusable 
because of insufficient light. 
Regardless what lens is finally 

Continued on page 26 
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H ELI COPT ERS 
• In 

Combat Training Exercises 

. .. each of them was burning with the 
desire to accomplish the combat/training 

mission in the best way possible 

Lt. v. Usol'tsev 
Commander 

of a (USSR) Helicopter Crew 

Translated From The 

Red Star, Moscow 
By the 

Joint Publications Research Service 
1000 North Glebe Rd. 

Arlington, VA 
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T HE HELICOPTER personnel were called out 
on alert at dawn. And the airfield came to life 

at once. The subordinates of Capt Tech Serv V. 
Fil 'chenkov were among the first to arrive at the 
apron. In socialist competition, they assumed the 
obligation to reduce the times to prepare the heli­
copters on the alert signal and also for repeated 
takeoff. The score was kept in minutes. But if you 
consider that the normative times themselves are 
compressed to the minimum, it becomes obvious: 
these minutes can be "found" through high techni­
cal intelligence and the clear organization of labor. 
Therefore, it is not by chance that officer Fil 'chenkov 
sees that his subordinates work smoothly always and 
in everything. 
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( or how to live with your mistakes) 

gauge adds up to about an hour 
before burnout. 

After radar contact, the con­
troller advises that the eCA at your 
airfield is down ... wc·uld you like 
an ILS (instrument landing system) 
approach? The weather is down to 
600 feet and 1 mile in rain. There is 
an Air Force base with a eCA 
about 20 minutes away and since 
you don't have a glide slope 
receiver, a localizer approach will 
only take you down to 400-3/8. 
But, home is where you want to be. 

After requesting the localizer ap­
proach and receiving vectors to 
final you ask how many aircraft are 
in front of you and find you are 
fourth in the pattern to follow a 
DC-9 arriving in about 15 minutes. 
Another look at the fuel gauge, a 
quick thought about not reaching 
MDA (minimum descent altitude) 
or a missed approach and suddenly 
you aren't so sure that you want to 
wait for 15 minutes to begin the ap­
proach. After all, aren't you sup­
pose to land with a 45-minute fuel 
reserve? 

Right now is when; most of us 
hesitate. Simple arithmetic says 
there are 15 minutes before ini­
tiating the approach, plus 5 to 10 
minutes to the missed approach 
point. If we are down, fine! If not, it 
is 20 minutes to the Air Force base 
plus time for the approach-or go 
back and shoot the localizer and 
hope for the best. Thus there are 
two alternatives. One is to proceed 
directly to the Air Force-base; the 
other is less attractive to any 
aviator. Declare your low fuel state 
and get immediate clearance for the 
localizer approach. This should 
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save you at least 10 minutes of your 
now very valuable time. If that isn't 
enough to ensure that you will have 
enough time to reach the alternate 
airfield, then request direct routing 
to the Air Force base and get on the 
grounG!. 

While you are making these de­
cisions, ensure that your copilot 
has all available NA VAIDs (navi­
gational aids) tuned in. If your 
aircraft has only UHF (ultra high 
frequency) and FM (frequency 
modulated) have the FM tuned to 
someone who can talk to approach 
control in the event of a UHF 
radio failure. Since you are IFR 
you should ask approach control to 
forward your new IFR flight plan 
or contact Flight Service yourself. 
But quite honestly, this is far less 
important than planning for the ap­
proach. 

By now you have made your 
decision. Remember, a little 
forethought and planning together 
with common sense can turn your 
inadvertent IFR misadventure from 
a horror story into a war story. ..,.. 

CPT Stephen E. Martin 
Department of 

Undergraduate Flight Training 
U.S. Army Aviation Center 

Fort Rucker, AL 
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