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SECRET

FOREWORD

This study is one of a sgeries of studies in the U.S. Army Elec-
tronic Proving CGround Technical Program, Project 32-56-0013; (USAEPG-3 EW
Systems Test) to clarify the problems of electronic warfare in the

Field Army area. This study is ccncerned with techniques and equip-

ments utilizing infrared.

H, MeD. BROWN
Col SigC
Chief, Electronic Werfare Department
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ABSTRACT

S S . . " " . 5
The requirements and capabililies of availanle infrared counter-
{

measures for the Field Amay are evaluated. Particular techniques and

equipments that should be developed for tne fature Field Army are

listed. As tactical units that have been proposed for radio-freguency

VT-fuze countermeacurcs can also enploy infrared councermeasires

, NG

additional pruvisions for organization are required.
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Although only fragmentary qualitative end gquantitative data on
Soviet infrared equipment is available, the assumed direction that
developnent in infrared techniques and equipment in the guided-
missile field will teke is pointed out. The difference between
active and passive infrared equipment is explained. Visible illumi-
nation in night operations from requests through normal communiceation
channels to counter enemy use of infrared detectors is recommended
until at a much later date when infrared viewers will be available in
quantity. The design of uniforms and equipment to prevent infrared
reflectivity is reccmmended. The development of intercept receivers
and pulsed and mcdulated-light countermeasures sgainst infrared-fuzed
proximity missiles is also recommended. -As the tactical units that
have been proposed for radio-frequency ~fuze countermeasures can
also employ infrared ccuntermeasures, no additional provisgions for
organization are required.
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Scecetion II,  Introduction

It is the purpose of this report to present an assessment of the
infrared countermeasures requirements and capabilities of the Field
Army and to suggest organizational stiuctures to hest utilize these
capabilities within the framework of present Field Army structure and
within the structure of a Pentana-type Army. In the latter case, the
probable development of enemy infrared equivment and the requirements
to counter this equipment will be considered.

2+ BACKGROUND

The fields covered by ithe term "infrared" are diverse. Its
primery connotation is that aprlying to "seeing in ©the dsrk"; and thi
has been its principal application in modern warfare. The use of
infrared as an aid to night fighting can be expected to increase in
importance as improved cquipment becomes available and as the scale
of night operations increases. It is to be expected that accentuation
of night operations will be required to reduce vulnerability to enemy
mass destruction weapcns and to keep pressure on the enemy for the
most effective exploitation of friendly atomic weapons. As these night
operations must be as secure from detection as possible, infrared,
rather than visible light, 1s advantageous.

Certain other technical functicns that are now performed by radio-
frequency devices can be shifted to utilize the infrared portion of
the spectrum. As infrared techniques and equipment become further
developed, it is reasonable toc expect their application to increase
in those fields where the usc of shorter wavelengths provide advan-
tages or where limitations occur in the use of radio frequencies (i.e.,
crowding of the radio spectrwa or availability of well developed radio-
frequency countermessures). these applicaiicong include proximity
fuzes, radar, and misgile guidance and homing.

The development of infrarcd countermeasures equipment and tech=
niques does not appear commengurate withh the probable need for them.

3. ENEM( CAPABILITIES

No information apperteining to types of ciaracteristics of
current Soviet infrarca equipment, the quantity of such equipment,
if any, or its tactical employment is available,

Fragmentary data obtained shortly aftier World Wer I1 by prisoner
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tnbereogetion, inwaladge of Geeman Lorld Var IT aanfrared equipment
knowvm to ve n sSoviel honds, and eslimales of Sovietl technical
capabilities have led nilitary infrared asthorities in this country
te Lelicve that Sovict, infrared equipment ic no more advanced than
that in use by tne United States; however, LU may be available in
laygrer quantity, particulariy in the ncar infrared region, which
includes active equipment for night driving and related purposes.

i
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Section TII. Ionfrared Ijuipment, Tcchnical Considerations

4. ACTIVE EQUIPMENT

Active infrared, often itermed "near-infrared", equipment utilizes
detector and wavelength conversion units associated with infrared
illuminating sources. The infrared radiation reflected from the tar-
get is detected and converted to a visible image or indication. Rep-
resentative of this class of equipment ere the Sniperscopc and the
Leaflet II night-driving equipment. The following general statements
can be made of this equipment but active infrared, which is not itself
a countermeasure, is of advantage in a countermeasure program only as
a means of locating the enemy equipment to e countered.

1. Near-infrared deiectors can aeuect the active source at a

consideraply greater distance than the user of the active
source can see,

b
6]
[s¥]

2. Direction of fire againsgt ths iliaminating source
direct and effective countermeasure.

3. Evasive action may be taken to =scape detection.
4. Camouflage is

i3 €
reflectivity of
dssible identad

ffective. It ig required that the infrared
the surface 1o te protected bc as nearly as
cul to that @f the background.

2

i}

2. Active infrared equipment 1s in an advenced state of develop-
ment .

PASSIVE i JENT

Passive infrared equipmeni detects target radiation and does not
require an i1llwmineting scurce. The following considerations apply:

1. There is no known method of deétecting passive Infrared
viewers since they do not radiate.

2. Camouflage is efféctive but dilferent in principle from that
used against active infrared., It is required that the temp-
erature and emissivity of the camouflaged surface be as nearly
as possible identical to that of the surrounding terrain,

3. Precent Imited States passive infrared equipments are of
doubtful or unproved ntility in ficld service. Improved and
ficld-uscful devices can be cxpected to be availeble in the
near future.

8

SR =




.-._ =
X

L

=F T

Section [V, Surveillance Countermeasyres,

Present Avmy

6.  AVATLABLE EQUIPMENT

1. Metascope, type US/F

The metascope is a passive device that accepts near infrared.
It weighs 14 ounces and is enclosed in a 3-inch cubical

R EROTEE N

metal case., 4 radiun button serves as power supply.
2. Ilmage metascope

Jne image metascope gives an improved capability for viewiag
near infrared but requires an internal electric power source.
Mougels that utilize either batteries or hand crank generators
huve slso been fabricated.,

r COMCTDE

Metascopes, which are presently distributed (146 per infantry
swigiony, sre to determine if and wher the cnemy employs active
e rared, Cormunication via normal command channels will be used te
request howitzer illuminating shell or searchlishi illumination of ithe
balile area. >

No speciiic clectrafiic-warfare organization is required o carry
out thie concept.

g, _TECHNIGLL COMSIDERATIONS

The use of visible illumination as a counter to enemy use of
active intrared has the following advantages:

1. Mear-infrarcd capebilities of the cnemy do net force us to
develop equal capavilitics to avoid suffering a disadvantage.
Tag intolerable situation wherein we are required to carry
in reserve a large quantity of seldem-used infrared eguip-

= 3 . 4
nc.n.t/ 15 mveiasy,

= Suaperlior numvers refer to items in the bibliography.
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The weight, bulk, and limited capability of near-infrared
equipment as compared te visible illuminsting sources gives
us & margin of advantage over the enemy who uses near infra-
red.

3. In most cases, use of vieible illumination will force the
enemy to turn to visible iliumination &also.
9. FQUIPMENT REQUIRFMENTS
L. There is a requirement for a metascope which, in addition to
its surveillance function, may be used as a rifle sight so
that aimed fire ma; be directed at enemy near-infrared
SOUYCeR .
2. There is a requirement faor e cgg of tha following types:
8+ The infrared reflectance aof lrdiforms &nd equipment used
at the franl lintg: 5l : iieh thiat they will blend
with L,
b. Fomer mquipstent [v . pensrators) used within range
f enout Bt i 143 ighed oo as not to radiate
th appreclible intcneity ih the mear-infrared region.
e T | Nl dEatin ‘al) e weiprent be done
‘ r [&: Exi®naive
2 :hik 5+ o BT A0 MGt warranted.
3
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10.  GOMCEFT

1. The design of Any equlprent wiil be such as te make
Aif{7ealt ite detection by pusaive-inirured viewers with
particular cmphuasis on prevention of delection by alrborne
Infrarecd shovei ) Tanes.

Improved notascope-gsize vicwcrs with intermediate infrared
capability will be used to determine if and when the enemy
is ublilising actlive infruared. Commmication via normal
command chanmels will be used Lo rveauest howitzer 1lluminat-
ing chells or searcnlivht illumination of the tattle area,

(1)

3. o specific electronic-warfare orpanization is required tco
cariw alt thisscdncept.

11, TECHNICAL CONSIDERATIONS

1. Thec absence of a meuns of detection of enemy use of naszive~
infrared surveillance imposes the loslcal reguirement that
all night movenents oc protected from infrared surveillance,
The mafa¥tnd® af <chis protéction .l mircuent appedrs to pre-

clude & continuous tancurlage effort in the fic¢ld, The

rly action 2t the design and production level

t=in" camoui'lage by such nmeans as concealing
hot spots of weliiclsys iz, therefore, clear.

2. Abandonment of the concept of visible battlefield illumina-
ion as countemacasure to enemy use of achtive infrared
appears to aw:ll the acvelopment of lightweight, inexpensive
passive viewers cuitable for distribution to all perconnel.
Iy 15 not concidercd tikely that such equipment will be
evailable in the 1960-70 pericd.

12, EQUIPMENT REQUIREMENTS

L. It is required that concealment of hot spots from passive-
infrered detection bt given geriocus consideration in the
development ol all new schicles and weaporns.

2. Improved lightweight, passive infrared viewers wvith far-
infrared capabilities arc required In advance of enemy
development in this {ield.

L1
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Section VII., Conclusiong

From this study, the following conclusions are made:

Ao

2o

Infrared surveillance countermeasures do not require specific
electronic-warfare organizations for their implementation.,

Infrared-proximity-fuze countermeasures can be implemented
in conjunction with radio-frequency~fuze countermeasures and
by the same electronic-warfare organization.

Therz is and will be need for continual improvement of minia-
ture lignt-veight infrared viewers that are adaptable for use
as infrared weapons sights.

Primary emphasis in the infrared-surveillance-countermeasures
field is required at the design and manufacturing level,

Army field equipment should embody infrared concealment as a
design criterion,

P
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