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1. This standardization handbook has been developed by the Department of Defense
in accordance with established procedures.

2. This publication was approved on 30 December 1966 for printing and inclusion in the
military standardization handbook series.

3. This document provides uniform terminology peculiar fo the general field of Guided
Missiles. The handbock is not intended to be referenced in purchase specifications except for
informational purposes, nor shall it supersede any specification requirement.

4. The coverage of the glossary is broad. Every effort has been made to define terms
used primarily by personnel engaged in the development, production and utilization of
Guided Misgiles. This handboock will be reviewed periodically to insure its completeness
and accuracy. Users of this document are encouraged to report any errors discovered and
any recommendations for changes or inclusions to the Commanding General, U. S. Army
Misgile Command, Redstone Arsenal, Alabama 35809 (ATTN: AMSMI-IDD).
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This handbook establishes terms and abbreviations used in the Guided Missile and

Rocket fields and presents definitions for future use. It is not intended that this handbook
be used in identifying items of supply or establishing the names therefor. For this purpose,
Cataloging Handbook H6-1 shall be used.

All terms, definitions, and abbreviations are entered alphabetically in this handbook.
Those terms which occur as item names in Cataloging Handbook H6--1 are entered in capi-
tal letters, basic names from Handbook H6-1 are entered in initial capital and lower case
letters. An asterisk is used to indicate abbreviations.

Terms followed by a reference “See” or ‘‘(which see)” are defined under the term to

which referenced and “Cf:” indicates a cross-reference for comparison or additional infor-
mation.
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aom*—Air-to-air missile, See: missle, air-to-
air.

aberration--The phenomenon caused by ro-
tation of the earth in its orbit which is
sufficient to cause the light from a star fo
appear to shift forward. For those stars at
right angles to the direction of the earth’s
travel, the maximum effect is 20.5 seconds
of arc.

ablation—The wearing away of surface ma-
terial due to the action of a fluid moving
pagt it at either high speed or high tem-
perature, or both. Ablation is used as a
method of removing the aerocdynamic heat-
ing effects on missile nose cones during
re-entry. Using the ablative approach, the
nose cone material is subjected to thermal
degradation involving pyrolysis, depoly-
merization, wmelting, vaporization, and
combustion with a resulting continuous
removal of material.

ablotive materials—Special materials on the
surface of a spacecraft which can be sacri-
ficed—i.e,, carried away or vaporized—
during re-entry into the atmosphere.
Kinetic energy is dissipated and excessive
heating of the main structure of the space-
craft is prevented.

abort—To cause a Guided Missile to fall short
of its mission for any reason other than
enemy action. It may occur at any point
. after the firing command and before the
- missile reaches the target.

absolute altitude—The height or altitude of
an object considering, as a base of refer-
ence, the surface terrain over which the
object ig located.

absolute velacilfy—;The highest velocity theo-
retically attainable, i.e., the velocity of
light (3 x 101? em/sec).

acceleration Abfowout—_——lnacivertent loss of
combhustion in a turbojet engine incident to

MIL-HDBK-143
30 Decemher 1966

an attempted acceleration and over-rich
fuel mixture. Also called flameout (which
see).

acceleration feedback—A sensing system for
control of a missile by elimination of body-
bending effects and maintenance of angles
of attack at predetermined values. Accel-
erometers are used to sense body accelera-
tions which are fed into the control
system for correction of the motion.

Acecelerometer, Guided Missile—An instru-
ment designed to measure one or more
accelerastion components of a Guided
Missile,

Accelerometer, integrating—An acceleration-
measuring device whose output signals are
either proportional to vehicle velocity or
to digtance traveled, and which performs
an integrating function to achieve these
outputs. When used in a Rocket or missile,
the intergrating Accelerometer may be
preset to reduce fuel flow when the pro-
grammed speed has been achieved.

accessory power supdly (aps*)—A self-
powered device used to supply electrical
and/or hydraulic power to accessory or
other auxiliary equipment carried in a
misgile or aircraft,

Accumulator--1. In computer applications, a
device which stores a number and which
on receipt of another number adds it to
the number already stored.

2. In hydraulic and pneumatic applica-
tions, a device which stores liquid and gas
under pressure for momentary use at a
time when additional energy is required.

acoustical system—A system adapted for the
transmission of sound and consisting of
one or all of the following acoustical ele-
ments: acoustical resistance, inertance,
and acoustical capacitanee.

activator, inertial—A mechanical device em-
ploying springs that absorb energy from a
velocity change and releases this energy to
activate a circuit.
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active homing—See: guidance, homing.

actual exhoust velocity—The real velocity of

1 And
the exhaust gas leaving a nozzle, as deter-

mined by making an accurate measurement
at a specified point along the nozzle exit
plane; the wvelocity obtained when the
kinetic energy of the gas flow produces an
actual thrust. Cf: exhaust velocity.

actuator—A self-contained power transmit-
ting device desigmed to convert electrical,
chemical, or fluid dynamic energy -into
a controlled mechanicai force,
ACTUATOR, ELECTRO-MECHANICAL,
LINEAR—A self-contained power trans-
mitting device desighed to convert elec-
trical energy into controlled mechanieal
force, in the form of linear (straight line)
mechanical movement. Comprised of an
electric motor(s), gear box{es), screw-
jack(s) limit switch (es) and such acces-
and posntlomng of other components. Ex-
cludes hydraulic and pneumatic cylinders
and screwjacks,

ACTUATOR, ELECTRO-MECHANICAL,
ROTARY—A self-contained power trans-
mitting device designed to convert elec-
trical energy into controlled mechaniecal.
force in the form of torque (rotation me-
chanieal movement). Comprised of an
electric motor(s), gear box(es), limit
switch (es), and such accessories as re-
quired for the specific moving and
positioning of other components. Execludes
hydraulic and pneumatic cylinders and
serewjacks.

ACTUATOR, EXPLOSIVE, LINEAR—A
self-contained power transmitting device
designed to convert chemical energy into
controlled mechanieal force in the form of
linear mechanical movement. It is com-
prised essentially of a piston, powder
charge, electrical bridge wire and contacts

enclosed in a housing.

ACTUATOR, LINEAR, AIR TURBINE
DRIVEN—A selfcontained power trans-

i

mitting unit, consisting of an air turbine,
gear assembly, ball nut and screw assem-
bly, and control valves. May include power
take-off. Designed to convert air pressure
to mechanical force in the form of linear
mechanical movement.

adaption kit—Items, supplied as a kit, needed

for the proper installation of a warhead
and its carrier,

address—In computer applications; an ex-

pression, usually numerical, which desig-

nates a particular location in

[x) ﬂ+nh(\ o 0aY
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or memory device, or other source or des-
tination information,

aeroballistic missile—A wingless vehicle em-

ploying the boost-glide and continuous roll
technique for flight at hypersonic speeds

. through the earth’s atmosphere. The tra-

jectory iz ballistic to apogee; after which
the vehicle assumes an angle of attack and

n A
dem,\.uds, part}y balhstical}y ana paj_u_y

through aerodynamic lift, to a pre-set alti-
tude from which it resumes a ballistic dive
to the target.

aerodynamic damping—Resistance to motion

of a missile; caused by aerodynamic forces
acting on the aerodynamic surfaces at a
distance from the center of gravity inci-
dent to the pitching motion of the missile.
The component of lateral veloeity of such
a surface in combination with the velocity
due to forward speed of the missile pro-
duces an angle of attack which, in itseif,
provides a restoring moment.

cerodynamic foreces—The aerodynamic ef-

fects experienced by a missile in flight,
which are funections of ambient atmos-
pherlc pressure flight Mach number and

aerodynamic heating—The rise in missile-

skin temperature while in flight, due to
increasing air friction,

aerodynamic lifting surfaces—Missile sur-

faces which produce normal forces to
overcome gravilty or to execute a maneu-

e M e .




ver. Generally of either double wedge or
modified double wedge and biconvex crogs-
sectional profile.

aerodynamic loads—See: aerodynamic forees.

aerodynamic missile—A missile which uses
aerodynamic forces to maintain its flight
path, generally employing propulsion guid-
ance and a winged configuration. Cf:
ballistic missile; Guided Migsile.

aerodimamic trajectory—A trajectory or
part of a trajectory in which the misgile
or vehicle encounters sufficient air resist-
ance to stabilize its flight or to modify its
course significantly. Cf: ballistic trajec-
tory. :

aeroelastic effects—Structural deformations
due to aerodynamic forces. The magnitude
of aeroelastic effects for any particular
misgile configuration at a particular flight
condition will depend upon: (a) the
dynamic pressure, (b) the trim condi-
tions, (c) the struetural rigidity, and (d)
normal acceleration.

aeropulse—A propulsive jet device which
utilizes air to produce an intermittent
thrust as opposed to the hydropulse, which
employs water.

aerothermodynamic duct (athodyd)—See:
ENGINE RAMJET,

efterburning—1. The characteristic of cer-
tain ROCKET MOTORS to burn irregu-
larly for some time after main burning and
thrust have ceased. (Also called thrust
trailoff.)
2. The process of fuel injection into and
combustion within the exhaust jet of a
TURBO-JET ENGINE.

AGE*—Aerospace ground equipment,

agm*—Air-to-ground misgile. See: missile,
air-to-ground.

aigs*—All-inertial guidance system.

alignment . stalion—A concrete- structure
housing the equipment, used to align the
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~ missile to ifs proper azimuth and to refer-
ence the Gyroscope platforms properly.

all-inertial guidance—The guidance of a mis-
sile entirely by use of inertial devices.

allowable flutter speed—A speed above maxi-
mum expected operation velocity at which
flutter may occur.

amplidyne—A rotary-magnetic or dynamo-
electric amplifying device frequently used
in servomechanism and control applica-
tions requiring high power gain,

ancillary equipment, Guided Missile—Equip-
ment of a Guided Missile not directly
employed in its operation but necessary
for logistics support, preparation for
flight, or assessment of target damage:
i.e., test equipment and vehicle transport.
Cf: AGE, AVE, and GSE. .

angle of atteck—The angle between a fixed
reference line of a vehicle and a line in
the direction of movement of that vehicle.

antenne array—Two or more antennas
coupled together.

antimissile missile—A  defensive missile
launched to intercept and destroy other
missiles in flight.

antisatellite missile—A missile designed to
destroy an orbiting satellite.

aps*——~Accessory power supply.
apu*—Auxiliary power unit.

aql*— Accepted quality level.

areq ralio—See expansion area ratio.
ari*—Accepted reliability level.

armament system—A configuration consist-
ing of a triad of missile components—fuze,
gafety and arming mechanism, and war-
head—which is used to produce and con-
trol the damage effects of a migsile, -

arming—As applied to explosives, the chang-
ing from a safe condition to a state of
‘readiness for initiation.




MIL-HDBK--143
30 December 1966

ARMING DEVICE, GUIDED MISSILE
WARHEAD—An item designed to per-
form the .electrical and/or mechanical
alignment necessary to permit the initia-
tion of the explosive train of a Guided
Missile warhead.

arm-to-arm—As used in the ordnance of
Guided Missiles, the changing from a safe
condition to a state of readiness in prep-
aration for initiation or ignition of the
propulsion system,

artillery Guided Missile—A missile, of com-
paratively short range, guided to the
target by wire or radic command.

asm*—Air-to-surface missile. See: missile,
air-to-ground. ' '

astrotracker—A star tracker.

athodyd—Aerothermodynamic duct. See:
ENGINE, RAMJET. :

attitude—The position of a missile as deter-
mined by the inclination of its axes to
some frame of reference. If not otherwise
specified, this frame of reference is fixed
to the earth. S

aum*—Air-to-underwater missile. See: mis-
sile, air-to-underwater. .

auziliary propulsion system—A backui) ays-
tem to supply power for a mission if the
primary unit should fail.

AVE*—Aerospace vehicular equipment.

azimuth (az)—1. Celestially, the angle at the
zenith measured clockwise from true north
to the verticle circle . passing through a
celestial body.

2. Terrestrially, -the same as bearing
(which see) but limited to radar compon-
ents such as computers and indicators.

AZIMUTH CIRCLE—A navigational instru-
ment used for the determination of the
. azimuths of celestial objects and the bear-
ings of terrestrial objects through the

employment of sighting vanes, prisms, and
mirrors mounted on a ring formed to fit
and rotate about the bezel of a marine
compass, permitting simultaneous view-
ing of a target and the compass card
reading.

ballistie cop—See: falge ogive.

ballistic coefficient—The numerical measure
of the ability of a missile to overcome air
resistance. It is dependent upon the mass,
the diameter and the configuration.

ballistic missile——Any missile which does not
rely upon aerodynamic surfaces to produce
lift and consequently follows a ballistic
trajectory when thrust is terminated. Cf:
aerodynamic missile; Guided Missile,

ballistics—The science or art that deals with
the motion, behavior, appearance, or modi-
fication of missiles or other vehicles acted
upon by Propellants, wind, gravity, tem-
perature, or any other modifying sub-
stance, condition, or force.

ballistic trejectory-—The trajectory traced
after the propulsive force is terminated
and the body is acted upon only by gravity
and aerodynamic drag.

bang-bang control—A control method wherein

the corrective control applied to the mis-

'sile always iz applied to the full extent of
the servo motion are.

battery inverter accessory power supply (bi-

- aps*)—A  battery-motor-alternator com-
bination that supplies electrical power for
missile operation.

beam-riding gutdance—See: guidance, beam-
riding,

bearing—The angle between a reference
datum point, such as true or magnetic
north, and an object, such as a beacon
station, as measured in a clockwise direc-
tion from a Guided Missile. The angle be-
tween true north and the object is true




bearing; the angle between the magnetie
north and the object is magnetic bearing.

BLAST DEFLECTOR—See: DEFLECTOR

BLAST.

boattail—The conical section of a ballistic
body that progressively decreases in dia-
meter toward the tail to reduce overall
aerodynamic drag.

body mounted Gyroscope — A Gyroscope
mounted directly on the body of a missile
airframe; used as a reference ipstead of a
stahilized platform.

BODY SECTION, GUIDED MISSILE —
That which makes up a portion of a Guided

Missile body, and, when used in conjunc- .

tion with other missile body sections,
forms a complete missile, It provides the
housing and may contain and/or have ac-
commodations for attaching mechaniecal,
electronic, and high explosive components,

boil-off —The vapor loss from any volatile
liquid, e.g.,, LIQUID OXYGEN, particu-
larly when stored in a missile ready for
flight.

booster—An auxiliary or initial propulsion
gystem which travels with a missile and
may or may not be separated from the
missile when its impulse has been deliv-
ered. A booster system may contain or
congist of one or more units.

boost-glide vehicle—An air-breathing vehicle
capable of aerodynamic lift, which is pro-
pelled to extreme altitudes by reaction pro-
pulsion and returng with little or no power
or guidance. It uses glide principles to in-
crease effective range on re-entry.

boot-strap operation—A self-generating or
self-sustaining process. In liquid ROCKET
ENGINE operation, the feeding back of a
portion of the turbo-pump ocutput to a gas
generator which causes an increase in
available energy for driving the turbo-
pump, which in turn delivers more Pro-
pellant to the gas generator. '
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boundary layer—The thin region of nearly
static fluid next to the surface over which
the fluid stream is moving. In the case of
a missile traveling in the atmosphere, the
stagnant layer of air along the surface of
the airframe or aerodynamic control sur-
faces.

burner drag—The total drag created by a
missile propulsion gsystem; includes the
drag forces on the igniter, flame holders,
diffuser wall, combustion chamber wall,
ete.

burnout—The point in time or in the missile
trajectory when combustion of fuels in the
ROCKET ENGINE is terminated by other
than programmed cutoff.

C

canard configuration—A missile airframe
which has the horizontal surfaces uged for
trim and control on the ferward portion
of the body, and the main lifting surfaces
attached to the rear section. The forward
control surfaces can be used to vary lift
by varying the angle of attack of the body-
wing combination. Cf: dart configuration,

canted nozzles—ROCKET MOTOR nozzles
which are set at various angles with re-
spect to the axis line of a misgile vehicle
either to improve the stability of the ve-
hicle or to deflect hot exhaust gases away
from the migsile air frame.

captive flight—A missile flight test in which
the missile, or components of it, are car-
ried on an aircraft as a means of simulat-
ing flight conditions.

captive test—The firing of a missile’s ROCK-
ET MOTOR while the vehicle is mounted
on a test stand, to check the performance
of the system. Flight conditions cannot be
simulated, but engines usually can be oper-
ated up to full thrust. Cf: static testing.

capture—The process by which a missile,
after having reached flight velocity, is

5
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taken under control by the guidance sys-
tem, ‘

carrier rocket—A Rocket vehicle which is
used to carry a warhead or payload. In the
case of a Guided Missile, the ROCKET
MOTOR and airframe portion.

celestia! azimuth—See: azimuth.
celestial guidance—See: guidance, celestial.

celestial horizon—That great circle of the
celestial sphere, formed by the intersection
of the celestial sphere and a plane through
the center of the earth and perpendicular
to the zenith-nadir line.

celestial inertial_ guidance—See: guidance,
celegtial inertial,

celestiol redio tracking—A navigation tech-
nigue which uses microwave radiations
from the sun, moon, and some stars to
detérmine their positions in relations to
the point from which the observations are
being taken. -

cep*—Circular error probable.

CHAFF COUNTEREMEASURES — See:
COUNTERMEASURES, CHAFF.

characteristic exhaust velocity-—A deserip-

tive parameter of ROCKET ENGINE per-
formance, measuring the thrust coefficient
produced by the chemical reaction of Pro-
pellants in the combustion chamber.

checkout—See: missile checkout.

chemical fuel—A fuel that requires an oxi-
dizing agent to produce combustion and
the resultant thrust in a liquid or solid
Propellant ROCKET ENGINE. Chemiecal
fuels_undergo reactions or rearrangement
of atoms to form different molecules.

chemical pressurization—The use of high-
presgure gases, produeced by combining a
fuel and an oxidizer or from the decom-
position of a substance, to pressurize Pro-
pellant tanks in a Rocket vehicle.

chuffing— (Also called chugging, combustion
resonance, or pogo effect.) The irregular
or intermittent burning of Propellants in
a liquid ROCKET ENGINE which creates
a low frequency pressure ogcillation paral-
lel to the thrust axis and sometimes pro-
duces an irregular puffing noise,

chugging—See: chuffing,

ctreular error probable (cep*)—(Also called
circular probable error, cpe.) An indicator
of the accuracy of a missile or projectile,
‘used as a factor in determining probable
damage to a target. It is the radius of a
circle within which half of the missiles or
projectiles are expected to fall.

closed loop test-—The testing of a missile sys-
tem during which all dynamic elements,
such as aerodynamic controls, aerodynamic
characteristics, and guidance subsystems,
are actually used or simulated with all
loops closed as the system sustaing itself
in flight. ’

cluster— Two or more engines bound together
so0 as to function as one propulsive unit.

CM*—Countermeasures.

cold-flow test—A test of liquid fueled Rocket,
without firing, fo check the efficiency of
the propulsive subsystem, taking into ac-
count the conditioning and flow of Propel-
lants,

cold soak—The exposure of equipment to low
temperature for a long period of time.

combustion resonance—See: chuffing.

command destruct—A command control sys-
tem which destroys a Rocket or missile in
flight, Actuated by the range safety officer
whenever 'the performance of the vehicle
indicates a safety hazard. See: missile de-
struct system.

command guidance — See: guidanhce, com-
mand.

COMPUTER, DESTINATION PRESET—A
computer utilizing electronic control sig-



~nals for the development of flight pé.ra-
, meters t{o one or more predetermined
Iocations,

COMPUTER, MISSILE GUIDANCE —A

computer utilizing electronic data for the
development of control signals to establish
a colligion course with an airborne and/or
surface target. Cf: COMPUTER, DESTI-
NATION PRESET.

console—A grouping of controls, indicators,
and similar electronic or mechanical equip-
ment, used to monitor readiness of and/or
control specific functions of a system, such
as missile checkout, countdown, or launch
operations.

constant-beqring course—A missile trajec-
tory wherein the line-of-sight from the
vehicle to the target maintains a constant
direction in space.

constant m control—The method of control-
ling a missile ROCKET MOTOR by keep-
ing the Mach number (m) constant rather
than the wvelocity of the wvehicle. This
method is used because of the eage of
measuring parameters required for the
control and because other parameters are
a funetion of the Mach number rather than
the velocity. '

constant velocity control—The reverse of
constant m control wherein a missile power
plant is controlled to maintain a constant
velocity rather than a constant Mach
number,

CONTROL, ALTITUDE, GUIDED MIS-
SILE—A specifically designed contrel that
iz manually preset to establish maximum
altitude of a Guided Missile’s flight.,

CONTROL, GUIDED MISSILE WARHEAD
ARMING DEVICE—An item specifically
designed to control the operation of an
arming device for a Guided Missile war-
head. Cf: ARMING DEVICE, GUIDED
MISSILE WARHEAD.

CONTROLLER, FLIGHT, MISSILE GUID-
ANCE SET—A specifically designed, man-
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ually preset item for controlling a Guided
Missile in pitch, yaw, and roll, through a
misgile gnidance set, prior to acquisitions
by remote command guidance.

control rocket—A vernier engine or retro-
rocket used to change the attitude, direc-
tion, or velocity of a missile in flight.

control system — In a Guided Missile, the
units which maintain missile stability
about the yaw, pitch, and roll axes, and
also receive signals from the command
guidance system and convert these into
mechanical movements of the engines or
aercdynamic surfaces to change or main-
tain the missile course.

control vane—A movable tab or aerodynamic

. surface attached to a missile airframe and

used to control the flight attitude of the
vehicle,

cooldown—The reducing of the temperature
in cryogenic containers and associated pip-
ing to lessen the thermal shock and boil-
off when liquid oxygen or liguid nitrogen
are introduced into them. Usually accom-
plished by allowing amounts of the eryo-
genic fluids to circulate through the sys-
tem and boil-off, thereby absorbing resi-
dual heat in the container.

cooling, film—The cooling of a body or sur-
face, such as the inner surface of a ROCK-
ET ENGINE combustion chamber, by
maintaining a thin fluid layer over the
affected area.

cooling, regenerative—The cooling of a part
of an engine by the fuel or Propellant
being delivered to the combustion cham-
ber; specifically, the cooling of a ROCKET
ENGINE combustion chamber or nozzle
by circulating the fuel or oxidizer, or both,
around the part to be cooled.

cooperative systems (instrumentation) —
Systems which require transmission of in-
formation from ground stations during the
flight of the missile. Also processing of
information by missile borne equipment

7
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and re-transmission of the processed data
to the ground stations.

eotar (correlation tracking and ranging)—
A passive ranging system which provides
missile position information by ecomputing
the angle between the remote ground sta-
tion antenna and a misgile transmitter,
using a phase comparison technique.

eountdown—The step-by-step process leading
to initiation of missile testing, launching,
and firing. It is performed in accordance
with a predesignated time schedule.

countermeasures . (CM*)—The art of em-
ploying devices and techmiques to impair
the operational effectiveness of enemy ac-
tivity, such as anti-missile defense sys-
tems.

countermeasures, active electronic—Counter-
measure deviees or techniques, based on
the use of electronic systems, which are
of such a nature that their use can be
detected by the enemy.

COUNTERMEASURES, CHAFF—Narrow
metallic strips which reflect electromag-
netic radiation and can be dispensed by
incoming missile or aircraft to ecreate
radar echoes which confuse enemy radars.

countermeasures, electronic — The use of
electronics to reduce the effectiveness of
enemy equipment or tactics which can be
affected by electromagnetic radiation.

eountermeasures, passive electronic—Elec-
tronic countermeasures which are of such
a nature that their use cannot be detected
by the enemy.

eruciform configuration—An aerodynamic
configuration consisting of identical con-
trol and stabilization surfaces which are
located at right angles to each other
around the body of a missile airframe.

cutoff—The deliberate shutting off of a reac-
tion engine.

D

damage volume of a missile—The volume of
space which can be effectively hit by a
missile system; determined by the range
of the missile and the destructive capa-
bility of the warheads it can carry.

dart configuration — A missile airframe
which has the surfaces used for trim and
control attached to the rear portion of the
body, and the main lifting surfaces at-
tached to the forward portion. Cf: canard
configuration,

deception, electronic—Radiation or re-radia-
tion of eleetromagnetic energy in such a
way as to confuse enemy interpretation of
information received from their eleetronic
equipment.

deck, motion predictor—A device which pre-
dicts, at regulated intervals, the motion of
a misgile firing ship or submarine so that
the firing can be timed to coincide with a
desired attitude and motion of the vessel.

decoder—A device for translating electrical
signals into predetermined functions, as
in an airborne guidance system, which
accepts only properly coded guidance and
control command signals.

decoy—A countermeasure device which is
used to divert a missile or antimissile from
its target.

DEFLECTOR, BLAST — A conelike device
used to divert the exhaust of 2 ROCKET
‘ENGINE fired from a vertical position.

deluge collection pond—A basin at a launch
site into which water used to cool the
flame deflector is flushed as the Rocket be-
gins its ascent.

deluge system—A water system at missile
test stands and launch sites which is used
to inundate the area in case of fire or Pro-
pellant spillage.
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derivatives, stability—Aerodynamic quanti-
ties which express the various forces and
moments acting on an aireraft or missile
airframe due to factors other than steady
motion.

destruct—Intentional destruction of a mis-
sile or similar vehicle for safety or other
reasons,

destruct line—A boundary line on each side
of a test site downrange course beyond
which a Rocket cannot fly without being
destroyed by the range destruct system.

destructor—A device which employs explo-
sives or other means to intentionally de-
stroy a missile or a component thereof if
the vehicle’s flight is to be cut short, for
safety or other reasons.

destruct system—A system which, when op-
erated by external command or preset in-
ternal means, destroys the missile or simi-
lar vehicle.

diergolic (non-hypergolic) — Liquid Propel-
lants, oxidizer and fuel, which do not burn
spontaneously when mixed, but which re-
quire an igniter system.

dihedral angle—The angle, usually the up-
ward angle, between the plane of an air-
craft or migsile wing or other control sur-
face and a horizontal plane at the root of
that wing or surface.

dipole antenna—An antenha comprising a
straight conductor, having an overall
length of one half wavelength or less, con-
nections to which are made at the center.
It responds to waves polarized along the
axig of the conductor, and is used at short
wavelengths for discriminating between
waves of polarizations.

directional antenna—An antenna which ra-
diates or receives radio signals in some
directions more efficiently than in others.

directional stabﬂity—/The characteristic of
“an aircraft or missile configuration which

MIL-HDBK-143
30 December 1966

causes the vehicle to right itself from a
side-slip or yawing condition.

directivity—That characteristic of an anten-
na which enables it to radiate or receive
more energy in some directions than in
others.

disarm—To render a missile warhead inca-
pable of exploding.

disassociation—The breaking down of the at-
mogphere into atomic molecules of nitro-
gen and oxygen caused by the passage of a
high-speed missile through the medium.

discone antenna -— An antenna which is
formed by a dise and a cone whose apex
approaches and becomes common with the
outer conductor of the coaxial feed at its
extremity.

dispersion—1. In rocketry, the deviation of
a missile from its prescribed flight path;
gpecifically, circular dispersion.
2. A measure of the scatter of data
points around a mean value or around a
regression curve.

distance measuring equipment (DME*)--—-A
radio navigation aid, which provides dis-
tance information by timing the round-
trip of a radio signal from an interrogator
to a transponder.

Doppler effect—The phenomienon evidenced
by the change in the observed frequency
of a sound or radio wave caused by a time
rate of change in the effective length of
the path of travel between the source and
the point of observation.

doran—A Doppler ranging system which
uses phase comparison to establish missile
range.

double-base Propellant—A solid rocket Pro-
pellant,” which uses two unstable com-
pounds, such as nitrocellulose and nitro--
glycerin. A separate oxidizer is not needed
to sustain combustion.
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double-integrating gyro—A single-degree-of-
freedom gyro (which see) with essentially
no restraint of its spin about the output
axis. The output signal is produced by
gimbal (which see) angular displacement,
relative to the base.

dovap~—-Doppler velocity and position; a
range instrumentation and safety system
used to determine velocity and position of
a missile with electromagnetic radiation.

down the slat—Vernacular expression for a
successful flight of a missile down the test
range and within the left and right range

limits (parallel lines previously plotted on

the range-plotting board) established by
range safety personnel.

downwash—Aerodynamic_interference from
the wings of an aircraft or missile which
can strike the aft tail surfaces in such a
way as to cause positive trim angles of
attack even in cases where the wings are
located at the vehicle’s center-of-gravity.

drift—In guidance, the gradual lateral devi-
ation of a missile away from the desired
trajectory, due to misalignments, electri-
cal biases or ¢ross winds.

drift rate—The amount of lateral deviation
of a missile away from a desired trajec-
tory, per second or any other unit of time.

drogue—A device, usually funnel- or cone-
shaped, which is dragged or towed behind
a moving body to regulate velocity or pro-
“vide gross stabilization control.

drogue parachute—1. A type of parachute
attached to a missile to slow it down ({also
called deceleration parachute or drag par-
achute).
2. A small parachute specifically used to
pull a-larger parachute out of stowage.

drogue recovery-—A recovery system for sta-
bilizing and decelerating payloads, war-

heads, or booster sections from missiles in
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the atmosphere, so that larger recovery
parachutes can be deployed at lower alti-
tudes within specified opening shock con-
straints.

drone—A remotely controlled vehicle often
used as a target for Guided Missile tests
or training exercises. Also applies to spe-
cial migsiles used as target vehicles.

dry emplacement—A launch facility that has
no provision for water cooling of Rocket
exhaust blast during launch. Also called
dry stand.

dry stand—See: dry emplacement.

dual modulation—The process of modulating
a single carrier wave or sub-carrier by two
different types of modulation, amplitude
and frequency modulation, each conveying
separate information.

dual thrust—A Rocket thrust force derived
from two Propellant grains using the same
propulsion section of a missile. Used to
provide two-stage propulsion without the
need for jettisoning of booster stages,

dual-thrust motor — A solid-Propellant
ROCKET MOTOR built to obtain dual
thrust. Can consist of a single combustion
chamber with both booster and sustainer
grains and a mechanical throat nozzle or
two separate chambers in tandem.

duration, shutdown—The interval in time
between shutdown signal and thrust de-
pletion,

duration, total—The total firing time in sec-
onds from the start of the rise in thrust
to the end of the thrust tail-off.

dynamic load—For aircraft or missiles, a
load or foree generated by acceleration of
the vehicle by wind gusts, maneuvering,
or landing, as distinguished from static
loads.

dynamic model — A model of a missile or
other vehicle reproduced in a scale (dimen-

— ma -



sions, weight, and moments of inertia)
proportionate to the original,

earth-rate correction—A command rate ap-
plied to a gyro to compensate for the
apparent precession of the gyro spin axis
with respect to its base, caused by the
rotation of the earth.

earth-rate unit—A unit of angular drift, as
of a gyro, equal to the rate of angular
movement of the earth with respect to the
stars, 15 deg./hour.

ECCM* — Electronic counter-countermeas-
ures.

ecliptic—Plane of the earth’s orbit around
the sun, used commonly as a reference for
other interplanetary orbits.

ECM*—Electronic countermeasures.

effective atmosphere—That portion of the
atmosphere of the earth which effectively
influences a pariicula¥ process or motion,
its outer limits varying according to the
terms of the process or the motion under
consideration,

effective exhaust velocity—The calculation of
ROCKET ENGINE performance limita-
tions based on the product of the specific
impulse and the gravitational conversion
factor; the total velocity of the exhaust
gtream after the effects of friction, heat
transfer, and nonaxially directed flow. Cf:
exhaust veloeity,

effective Propellant — The total Propellant
minus the Propellant that is consumed in
starting and shutdown, or that which is
trapped in tanks, pumps, lines, valves, or
cooling jackets,

effective thrust—The theoretical thrust; in'a
ROCKET MOTOR or ENGINE, minus the
incomplete combustion and friction fiow in
the nozzle.

effector—Any device used to maneuver a
Rocket in flight, such as an aerodynamic
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surface, a gimbaled motor, or a jet.

egads*—Electronic ground automatic de-
struct sequence.

egads butfon—A button used by a range
safety officer to initiate destruction of a
Rocket vehicle in flight if its eourse, as
plotted upon initiation of the flight se-
quence, is predicted to go beyond the de-
struct line. Cf: egads.

electrical engine—A ROCKET ENGINE in
which the Propellant burning-rate is ac-
celerated by some electrical device, The
electrical engine can be classified ag elec-
trothermal, electrostatic or electromag-
netie, depending on the nature of the de-
vice. Also called electric propulsion sys-
tem and eleetric Rocket.

electric propulsion—A general term encom-
passing all the various types of propulsion,
in which the Propellant consists of
charged electrical particles which are ac-
celerated by electrical or magnetic fields,
or both; for example electrostatic propul-
sion, electromagnetic propulsion and elec-
trothermal propulsion.

electronic counter-countermeasures (ECCM*)
— That major subdivision of electronic
warfare involving actions taken to insure
our own effective use of electromagnetic
radiations despite the enemy’s use of
countermeagures. Cf: electronic warfare.

electronic countermeasures (ECM*) — That
major subdivision of electronic warfare in-
volving actions taken to prevent or reduce
the effectiveness of enemy equipment and
tactics employing or affected by electro-
magnetic radiations and to exploit the
enemy’s use of such radiations. Cf: elec-
tronic countermeasures, active; electronic
countermeasures, passive. '

electronic countermeasures, octive — Elec-
tronic jamming or electronic deception to
reduce effectiveness of enemy equipment,
Jamming is the radiation, reradiation or
reflection of electromagnetic signals to im-
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pair the devices of an enemy. Deception is
the deliberate radiation, reradiation, alter-
ation, absorption or reflection of electro-
PRI I U, |- SR 15 JUp SV SPpI. [, [ NRURR. i, [ |
HIAZNELIC Taulatlolls lIwenued Lo Jnisieau
the enemy in interpreting signals from his
equipment.

electronie countermeasures, passive — The
conduct of such search, interception, direc-
tion finding range estimation and signal
analysis of communication and noncom-
munication electromagnetic radiations as
may be undertaken to permit immediate
operational use of the information.

electronic warfare — That division of the
military use of electronics involving ac-
tions taken to prevent or reduce an ene-
my’'s effective use of radiated electromag-
netiec energy and actions taken to insure
our own effective use of radiated electro-
magnetic energy. Electronic warfare in-
cludes electronic countermeasures and
electronic counter countermeasures (which
see). :

engine—An independent, self-contained unit
for supplying thrust or propulsive power
to a vehicle, It usually does not include
main Propellant, pneumatic or electrical
‘power supply systems, and produces its
power by the inputs of those systems to-
gether with its internal components.

ENGINE, RAMJET — A continuous mass
» flow power unit designed to exert thrust
by means of atmospheric air being com-
pressed by ram compression in the inlet
diffuser. The compressed air is charged
with a continuous spray of pressurized
fuel, ignited and ejected at high velocities
through the exit nozzle. '

ENGINE, TURBO-JET—A continuous-com-
. bustion type power unit designed to exert
thrust, prime physical characteristics of
which include an air compressor, combus-
tion chamber(s) and a gas turbine, oper-
ating as follows: atmospheric air is in-
ducted into the unit at its front, com-
pressed, heated by combustion of a fuel,
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expanded through the gas turbine, and
ejected at high velocity at its rear.

entry ballistics—That branch of ballistics
pertaining to the entry of a missile, pro-
jectile, or other object into and through a
gaseous medium from a vacuum or near-
vacuum.

exhaust nozzle—The portion of the nozzle of
a thrust chamber located on the down-
stream side at the nozzle throat.

exhaust velocity—A term used for the dis-
charge velocity of an exhaust nozzle. Four
common exhaust velocities are character-
istic exhaust velocity; actual exhaust velo-
city; effective exhaust velocity, and ideal
exhaust velocity (which see).

F

fail-safe device—A device built into a poten-
tially hazardous piece of equipment which
provides that the equipment will remain
safe to friendly users even though it might
fail in its intended purpose. They may be
self-destructive in the event of equipment
failure, or may be destroyed by command
if operated remotely. Cf: missile destruct
gystem.

fallaway section—A section of a launch vehi-
cle cast off during flight, particularly that
which returns to earth.

fallback——Immediate vertical return of a

malfunctioning missile after it has been

launched, with impact commonly in the
vicinity of the launching site.

false ogive—A rounded or pointed hollow
cup added to the noge of a projectile to
improve streamlining. Also called wind-
shield, or ballistic cap.

film cooling—See: cooling, film,

final mass—The mass of a Rocket after its
Propellants are consumed.

fine date channel—The channel of a trajec-
tory-measuring system delivering accurate




but “ambiguous data as opposed to the
coarse channel needed to resolve the am-
biguity.

FIN, GUIDED MISSILE—A movable air-
foil, forming a part or all of the main
directional control ,surfaces of a missile.
It"is usually perpendicular or approximate-
ly perpendicular to the longitudinal axis
of the missile. Its function is to maintain
uniformity of direetion and to aid in the
control of yaw, pitch, and roll of a Guided
Missile in flight.

fire—The launching of a missile or Rocket;
to ignite.

Firing Box—A box-like item in which are
mounted switches, eables, fuzes, plugs, in-
dicator lights, batteries, and similar com-
ponents, egpecizally designed for and useful
in firing a Rocket and Guided Missile from
a remote position. Excludes permanent]y
mounted firing panels.

ﬁrmg chamber—Combustion chamber.

Jflame attenuation—The degradation of a ra-
dice signal prrgduced by ionization resulting
) in the exhaust of a burning engine,

flame deflector—In a vertical launch any of
variously designed obstructions that inter-
cept the hot gases of the ROCKET EN-
GINE in order to deflect them away from
the ground or from a structure.

flameout—The extingnishment of the flame
in a reaction engine. Cf: burnout.

fight attitude — The angle formed by the
axes of any launch vehicle or payload after
achieving liftoff and a line either indica-
tive of airflow or parallel to the ground.
C.: augle of attack. '

flight characteristic—A characteristic exhib-
ited by a Guided Missile during flight, such
as its tendency to yaw, piteh or roll or its
ability fo remain stable through certain
flight regimes (which see).

flight control system—Vehicle control sys-
tem (which see).
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flight envelope—A plot of velocity versus al-
titude which depiets maximum and mini-
mum  velocity capabilities. Cf mission
profile.

flight Mach number--A free-stream Mach

number measured in flight, as distinguish--

able from the number measured in a wind
tunnel environment.

flight path—The path described or followed
by the center of gravity of a Guided Missile
while either in the air or in space.

flight path angle—The angle between the
horizontal and a tangent to the flight path
at a given point.

flight regime—A plot of air distance versus
altitude for a given configuration and talke-
off gross weight with parameters of' fuel
and time,

Aight simulator—A training device or appa-
ratus that stimulates certain conditions of
actual flight or of flight operations.

flight test—Test of an aireraft, Rocket, mis-
gile, or other vehicle by. actual flight or
launching, Flight tests are planned to

achieve specific test objectives and gain

operational information.

flight test vehicle—A test vehicle for the con-
duct of flight tests, either to test its own
capabilities and reliabilities or to carry
_equipment which requires flight testing.

fit*—Flight.

flutter—The vibrating and oscillating move-
ment of a control surface caused by aero-
dynamic forces acting upon the surface
with elastic or inertial characteristics.

footprint—The area generally asigned as the
optimum envelope for the return of a
gpacecraft through the atmosphere,

free fall—The fall or drop of a body toward
the earth without guidance or descent aids.

free flight—The flight of a Guided Missile or
the like after the fuel is exhausted, de-
pleted or shut off.
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fuel cell—1. Mechanically, a compartment
 within a fuel tank.
2. Electrically, a device which converts
chemical energy directiy into elec-
trical energy but differing from a
storage battery in- that reactant
chemicals are continuously sup-
plied as need for output.

Fuse—An item designed for protection
against the flow of current in a circuit ex-
ceeding specified values by utilizing the low
melting point of a fusible element to open
the circuit,

Fuze—1. A device with explosive ecomponents
designed to initiate a train of fire or deto-
nation in an item of ammunition by an ac-
tion such as hydrostatic pressure, electrical
energy, chemical, impact, mechanical time
or & combination of these, Excludes Fuse,

2. A nonexplosive device designed to
-initiate an explosion in an item of
ammunition -by an action such as
confinuous or pulsating electro-
magnetic waves, acceleration or
deceleration forces or. piezoelectric
action. Used with a functional
modifier, such as radar.

FUZING SECTION, GUIDED MISSILE

WARHEAD—A group of items, such as'

safing and arming devices, baroswitches,
timers, power supplies, controls, relays and
switches, necessary to perform and control
the fuzing of a Guided Missile warhead.

G

G—Also g. An acceleration equal to the accel-
eration of gravity, 980.665 centimeters per
second per second, (approximately 32.2
feet per second per second at sea level)
used as a unit of stress measurement of
bodies which are being influenced by ac-
celeration.

GANTRY—A large crane-like structure that

8pailis a work ar €a, ds‘uau_y with pldl}IOI'mS‘

at different levels, mounted on wheels, to
erect and service large, vertically-launched
missiles.

i

.yn

GFE*—Government furnished equipment.

G-force—That force exerted upon an object

]’\w grn\nhr or hv reaction to acceleration or

, deceleratlon, measured in Gs (which see).

gimbal—A device containing two mutually
perpendicular and interesting axes of mo-
tion, providing free angular movement in
two directions for the mounting of a mis-
sile engine. In a gyro, the support provid-
ing the spin axis with some degree of

freedom.

G-indicator—G-display. A display that por-
trays the total inertial force acting to in-
fluence a body.

"GM*—Guided Missile.

GM T*—Greenwich Mean Time,

go, no-go—Of a missile launch; so controlled

at the end of the countdown as to permit

_an instantaneous change in decision on
whether to Iaunch or not to Jaunch.

gm'm,—A molding or extrusion of solid Pro-
pellant for a Rocket, without regard for

:uaulg

“ground control—The guidance given to a mis-

gile during flight by signals generated on
the ground. The electronic equipment or

it 1£ M
network used to issue the control itself. To

guide or direct a migsile from the ground.

ground start — An ignition sequence of a
Rocket’s main stage, initiated and “cycled
through” on the ground. In large Rocket

(BLERE LU PR 3 S ARATY

systems the ground start can be fueled
from pressurized tanks extermal fo the
vehicle, to permit a launching with the
Rocket’s own internal Propellant load in-

A e - D,
tact and at desired capacity.

GSE*—Ground support equipment.,

guidance, beam-riding—A system in which a
missile is directed along a line between a
beam source and the target. If corrective
contrel commands are generated automat-
ically within the vehicle, it is a true beam-
riding missile. The commands also may be




generated at a control point on the ground
and transmitted to the missile. Also re-
ferred to as beam rider and beam rider
guidance.

gutdance, celestial—The process of directing
movements of a missile along a desired
flight path by reference to celestial bodies.

gutdance, celestial inertial—A process of di-
recting the flight path of a missile with an
inertial guidance system which receives
reference inputs from observations of ce-
lestial bodies.

guidance, command — A type of electronic

guidance for missiles or aireraft which de- -

pends on the transmission of signals or
pulses to guide the vehicle onto the desired
flight path.

. guidance, homing—Guidance given a Guided

Missile by the vehicle’s built-in homing de-
vices; the system by which a missile can
be caused to home on, or fly toward a tar-
get due to some distinguishing character-
istics of the target, such as sound, light,
heat, or radar transmission or reflection.

guidance, hyperbolic—The guidance or con-
trol of a Guided Missile or the like in which
the difference in the time delay of radio
signals transmitted simultaneously from
two ground stations, arriving at the mis-
sile at different time intervals, controls the
position of the missile. This system is
based upon the geometric theorem that the
locus of all points of fixed difference in
distance from f{wo base points is a hyper-
bola.

guidance, inertial—A kind of guidance for
Guided Missiles or the like, effected by
means of mechanisms that automatically
adjust the missile after launching to follow
a given flight path, the mechanijsms react-
ing to inertial forces during flight and in-
dependent of outgide information.

guidance, infrared—Homing guidance using
heat-seeking techniques.
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guidegnce, mup-matehing—The guidance of a
Guided Missile by means of a radarscope
film previously obtained by a reconnais-
sance flight over the proposed route, and
used to direct the vehicle by aligning itself
with radar echoes received during the air-
borne missions from the terrain below.

guidance, midcourse—Guidance of a missile

from the termination of the powered
launching phase to some arbitrary point at
which terminal guidance begins.

quidance, passive homing—A guidance sys-
tem which enables a missile to direct itself
toward a target by means of energy waves
transmitted or radiated by the target.

guidance, preset — A type of guidance in
which deviees in the missile, adjusted be-
fore launching, control the path of the
vehicle.

guidance, semiactive homing — Guidance in
which a vehicle is directed toward a desti-
nation by means of information received
from the destination in response to trans-
missions from a source other than the
vehicle,

guidance system—A system which evaluates:
flight information, correlates it with target
data, determines the desired flight path of
the missile and communicates the neces-
sary commands to the migsile flight con-
trol system.

guidance, terminal — Guidance provided a
missile from the arbitrary point, at which
mid-course guidance ends, until the missile
reaches its destination. For ballistic mis-
giles, the terminal guidance phase is that
part of the trajectory from atmospheric
re-entry to impact or warhead detonation.

guidance, terrestrial reference — The tech-
nique of providing intelligence to a missile
from certain characteristics of the surface
over which the missile is flown,  thereby
achieving flight along a predetermined
path.

[
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Guided Missile (GM*) — A missile (which
.. gee) that is directed to its target while in

.. Right or motion, either by a preset or self-
- reacting device within. the mxssﬂe or by
- radio command outside.

Guided Missile Accelerometer;-See: IAcceler—
ometer, Guided Missile.

GUIDED MISSILE ALTITUDE CONTROL
—See: CONTROL, ALTITUDE, GUIDED
MISSILE.

GUIDED MISSILE BODY SECTION—See:
BODY SECTION, GUIDED MISSILE.

GUIDED MISSILE, DECOY — A Guided
Missile specifically designed to provide
characteristics for leading another mis-
gilé(s) from the intended target(s).

Guided Missile, interceptor—A Guided Mis-
sile specifically designed to generate a col-
ligion course with an aircraft, missile or
other object.

GUIDED MISSILE, RECONNAISSANCE—
A Guided Misgile specifically designed for
passive observations of geographical, elec-
tronic and/or physical phenomena..

GUIDED MISSILE SAFETY AND ARM-
ING DEVICE — See: SAFETY AND
ARMING DEVICE, GUIDED MISSILE.

GUIDED MISSILE SELF-DESTRUCT
CHARGE — See: SELF-DESTRUCT
CHARGE, GUIDED MISSILE.

GUIDED MISSILE, TARGET — A Guided
Migsile specifically designed for use as a

" target during weaponsg system evaluation
and operational readiness tests.

GUIDED MISSILE, TRAINING—A Guided
Missile used exclusively for training pur-
poses.

GUIDED MISSILE WARHEAD ARMING
DEVICE — See: ARMING DEVICE,
'GUIDED MISSILE WARHEAD.

GUIDED MISSILE- WARHEAD ARMING
DEVICE CONTROL — See: CONTROL,
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GUIDED MISSILE WARHEAD
- ING DEVICE.

GUIDED MISSILE WARHEAD FUZING
SECTION — See: FUZING SECTION,
GUIDED MISSILE WARHEAD.

ARM-

gyro—Short for Gyroscope. Used in numer-
ous combinations such as gyro compass,
gyro.instrument.

Gyroscope—A device consisting of a wheel so
mounted that its gpinning axis ig free to
rotate about either of two other axes per-
pendicular to itself and to each other; also,
the wheel of the device itself ; by extension,
any instrument which functions like a
Gyroscope.

H

hangfire—The delayed ignition of a Rocket
Propellant or igniter.

hardened structure—A structure which has
been strengthened sufficiently to withstand
nuclear weapon effects.

hard points—On a missile’s exterior surface,
structurally strengthened areas suitable
for support during handling.

hard stand—Any paved, compacted or other-
wise specially prepared surface or area set
up for use in launching Guided Missiles.

heading — 1. The horizontal direction in
which a missile is to be pointed.

2. The direction of its longitudinal axis,
usually offered as the angle meas-
ured clockwise from a fixed refer-
ence point, such as north, to the
axis.

heat barrier—See: thermal barrier.

heat of ablation—A measure of the effective
heat capacity of an ablating material, nu-
merically the heating rate input divided by
the mass loss rate which results from
ablation. Cf: ablation.

heat seeker—A Guided Missile or similar de-
vice using a heat-sensitive homing unit to
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direct the system to a source of heat
radiation.

heat shield—The protective structure needed
to prevent destruction of a re-entry body
during aerodynamic heating, A material
sink may be used to absorb heat, or ablat-
ing materials may be used similarly. Cf:
ablation,

Hohmann transfer ellipse—In astronautics, a

theoretical optimum flight path of a Guided
Missile requiring the least expenditure of
fuel for travel from one circular orbit to
another in the same plane. The Hohmann
ellipse requires two thrust impulses of
minimum energy, one at the beginning of
guided flight and the second at the termi-
nation, with a transfer ellipse between the
two.

hold—1. During a countdown, to stop count-
ing and to wait until the particular impedi-
ment to flicht has been identified, cor-
rected or removed, so that the countdown
can be resumed where it was halted.
2. In a Guided Missile computer, to hold
information in a storage device
until it can be read out or copied.

holddown—See : holddown test.

holddown fitting—See: tail grab (missile re-
tainer).

holddown launch—The holddown of a Guided
Missile while the engine is firing; the mis-
sile itself is restrained from flight on its
stand.

holddown test—The testing of some system
or subsystem in a Rocket while the engine
is firing but while the vehicle itself is re-
strained from fiight on its stand.

home—Usually to home on or to home in on;
to direct toward a target by self-guidance
based on heat radiation, radar echoes, ra-
dio waves, or other means of radio/direc-
tional communication.

homer—A kind of ground-based directicn-
finding station that uses radio transmis-

MIL-HDBK-143
30 Decemher 1966

siong from airborne instrumented aircraft
to determine bearing and guides the air-
craft toward the station by means of voice
communication.

homing device—Any transmitter, receiver or
adapter used for homing aireraft, Guided
Missile or the like.

homing guwidance—See: guidance, homing.

hyperbolic guidance—See: guidance, hyper-
bolie.

hypergolic Propellant—A bipropellant com-
bination of a liquid fuel and a liguid oxi-
dizer that react when brought in contact
and achieve ignition temperature without
any outside assistance,

hypersonic—Having a high velocity, Usually
applied to velocities of more than Mach 5.
Cf: Mach number.

ICBM*—Intercontinental. ballistic missile.

ideal exhaust velocity—The theoretical maxi-
mum velocity, relative to the nozzle, of the
gas flow as it passes from a given nozzle
inlet temperature and pressure to a given
ambient pressure, when the gas has a given
"mean molecular weight. Cf: actual exhaust
velocity, effective exhaust velocity.

ideal rocket — A ROCKET MOTOR or
ROCKET ENGINE that would have a
velocity equal to the velocity of its jet
gases. It is a theoretical Rocket postulated
for parameters which are corrected in
practice.

ideal velocity—The velocity acquired by an
ideal Rocket in free space under the influ-
ence of no external forces except that of
thrust.

identification, friend or foe (IFF*)-_System
of radio interrogation and reply (if
friendly) generally used in connection with
radar for identifying an aircraft, ship or
craft. Commonly referred to as IFF.
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ignition delay—The time lapse between the
initiation of the igniting action and the on-
set of a specified burning reaction. Cf: ig-
nition lag.

ignition lag—The delay between igniting ac-
tion and reaction.

ignition stage—That portion of the starting
sequence of a launch vehicle in which com-
bustion is initiated and stabilized at a low
level in the thrust chamber. In the H-1 and
J-2 engine systems, for example, the flow
of the oxidizer from the main oxidizer feed
system into the combustion chamber is es-
tablished under gravity head alone, and

fuel is provided from the start system. The

resulting mixture is ignited by the igniter.

IGOR—A long-focal-length telescopic camera
used to observe attitude and other details
of a missile in flight, usually during tests,

impact predictor—A device which takes in-
formation from a trajectory measuring
gystem and continuously computes-—in
real time—the point at which a missile or
its payload will strike the earth.

impinging-stream injector — A fuel injector
in a liquid fueled Rocket that injects the
fuel and the oxidizer into the combustion
chamber in such a manner that the two
streams of fluid intersect one another.

tmpulse moneuver—In missile flight, a con-
trolled change of flight path or trajectory
by means of a regulated thrust force.

tneourse guidance—Sometimes used for mid-
course guidance (which see).

INDICATOR, AZIMUTH — An instrument
for displaying the terrestrial bearing of a
target with respect to a fixed reference
point. Cf: azimuth.

INDICATOR, BEARING — An instrument
that displays data for the determination of
the terrestrial bearing between a target
and a fixed reference point. Cf: bearing,

INDICATOR, BEARING-HEADING — An
instrument that displays data for the de-
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termination of the angle between a target
and a fixed reference point, and the angle
between a point such as true or magnetic
north and the longitudinal axis of the air-
eraft, missile or vehicle in which it is in-
stalled. Cf : bearing ; heading.

INDICATOR, COURSE — An instrument
that displays the angular value of the
course of an aircraft or missile.

INDICATOR, RANGE—An instrument that
displays data from which range between
two or more points may be determined, Cf:
range.

induced rolling moments—The resultant of
aerodynamic forees which act to roll a mis-
sile during flight at angles of attack other
than zero. Generally, anything which ef-
fects the symmetry of a missile during
lateral maneuvers at large angles of attack
is likely to produee rolling moments.

tnertial activator-—See: activator, inertial,
inertial guidance—See: guidance, inertial.

inertial navigation system—See: navigation
system, inertial.

inertiol system—A system which furnishes
guidance information by determining the
distance a missile has traversed from its
starting point through a series of measure-
ments of the acceleration of the vehicle in
relation to the earth. Cf: guidance, inertial.

infrared — That portion of the electromag-
netic radiation spectrum lying in the wave-
length band between visible light and the
microwave regions of the speetrum; usu-
ally considered between the boundaries of
75 microns and an indefinite upper boun-
dary often set at 1,000 microns.

infrared guidance—See: guidance, infrared.

tnner loop—In a Guided Missile eontro} sys-
tem, the feedback loop comprised of the
control system and missile aerodynamics
as opposed ta the cuter loop which includes
the external guidance system dynamics.

used to observe attitufe and other details
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Intep*—intercept; interceptor.

integral tanks—A fuel or oxidizer tank built
ingide the normal contours of an aireraff
or missile frame and using the skin of the
vehicle for a tank wall.

inlegrated trajectory system (ITS*) — A
multiple trajectory measuring system
which uses geveral angle-measuring-equip-
ment and distance-measuring-equipment
gites to provide the best geometrical solu-
tion to a missile’s position in space at any
time during its flight.

intensity modulated indicator—Radar indi-
cators on which echoes from targets vary
in brilliance or intensity depending upon
the power of the echo signal.

nterceptor Guided Missile — See: Guided
Missile, interceptor.

intercontinentel bellistic missile (ICBM*)—
A ballistic missile with a range of over
3,000 nautical miles.

interior ballistics—That branch of ballistics
that deals with the propulsion of projec-
tiles, i.e., the motion and behavior of pro-
jectiles in gun barrels or missiles in
launcher tubes, or the temperatures and
pressures developed inside Rockets. Some-
times called internal hallistics,

intermediate-range ballistic missile (IRBM*)
—A ballistic missile with a range up to
- 1500 nautical miles,

ton engine—A reaction engine in which ions,
accelerated in an electrostatic field, are
used as Propellant,

IRBM* — See: intermediate range ballistic
missile.

J

jacket—A covering or casing, specifically a
shell around the combustion chamber of a
liguid Propellant Rocket, through which
some of the propellant is circulated for
regenerative cooling.
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jammer, automatic search—An intercept re-
ceiver and jamming transmitting system
that automatically searches for and jams
enemy signals of specific radiation charac-
teristics.

jommer, repeater—A jammer which radiates
a signal on the frequency of the enemy
equipment, the reradiated signal being so
modified as to cause the enemy equipment
to present erroneous data on azimuth,
range and number of targets.

jamming — A countermeasure technique in
which an attempt is made to block a com-
munication or control channel in order to
abort an enemy mission.

Jitter~—A vibratory motion imparted either
intentionally or unavoidably tc mechan-
isms operating under servo-control. Inten-
tional jitter is introduced to prevent stick-
ing of valves, to direct radar antennas onto
targets by means of error detections inci-
dent to their jittering motion, or for other
mechanical or electrical reasons.

JP*—Jet Propellant.

jump—The angular displacement of a pro-
jectile or missile from the line of elevation
and direction at the time the projectile or
migsile leaves the tube or misgile launcher.
Also called angle jump.

K

kill probability — The chance that a target
will be destroyed by a given operation. The
likelihood of producing the desired kill un-
der the conditions specified. Kill probabil-
ity is'a function of guidance accuracy and
the radius of warhead action.

L

launch—The transgition from static repose to
dynamic flight of a missile.

launch azimuth—The initial- heading of a
powered vehicle at launch, commonly ap-
plied to launch vehicles. Cf: azimuth,

19



MIL-HDBK-143
30 December 1966

launch base area—For ground-launched mis-
giles, an area encompassing numerous com-
mand posts, launch stations and associated
-guidance stations, a control center and a
support base, '

launek complex — The site, facilities and
equipment used to launch a Rocket vehicle.
The complex differs according to the type
Rocket and whether it is to be launched
from the ground or from a ship at sea. It
is sometimes used to include the launch
personnel. Cf: launch site.

launch crew—A group of technicians who
prepare and launch a Rocket.

launch emplacement—A launching pad and
its associated equipment.

Launcher—A structure or device, often mak-
ing use of a tube, a group of tubes or a set
of tracks, from which self-propelled mis-
siles are sent forth, and by means of which
they are .aimed or given initial guidance.
Cf: LAUNCHING SHOE, MISSILE-
ROCKET.

Launcher and missile storage structure (swr-
face or underground)—A single structure
combining the functions of the Launcher
and the missile storage structure. .

Launcher dispersion—The departure (usu-
ally, but not necessarily, random) from the
desired flight path which a Guided Missile
takes during the launching phase.

Launcher, rail-type—A structure supporting
a set of rails which in turn support the
missile-booster combination. The rails pro-
vide orientation and control during the
early portion of the launching phase.

Launcher, retractable—A Launcher designed
to carry a missile in one position and ex-
tend it to a new_position for launching.

Launcher, underground — See: underground
Launcher.
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Louncher, zero length — A Launcher which
supports the missile in the desired attitude
prior to ignition, but which exercises little
control on the direction of the missile's
travel after ignition.

launching base — An area that has several
launch sites,

launching pad—=See: launch pad.

launching rack -—— A skeleton-like structure,
usually incorporating rails, from which a
missile is launched.

launching rail — A rail which gives initial
support and guidance to a Rocket launched
in a non-vertical position, Cf: Launcher.

launching ramp—A ramp used for launching
a missile into the air,

LAUNCHING SHOE, MISSILE ROCKET—
An irregular shaped item specifically de-
gigned for mating with the rails of a
Launcher to impart the rotating or
straight motion required to maintain abil-
ity of a Guided Missile or Rocket after
ignition of the power system.

lounching site—See: launch site,

launch-lateh — A device which restrains a
missile unti] the proper conditions for its
launching have been achieved.

launch pad—The ldad-bearing base or plat-
form from which a missile may be
launched. Cf: pad.

launch point—The geographic position from
which a migsile is to be launched.

launch site—1. Broadly, a launching base
(which see) or launch complex (which
see),
2. A defined area from which a Rocket
vehicle may be launched.

lounch stand — A facility or station from
which a Rocket vehicle may be launched,
normally incorporating a launch pad and
launcher.
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launch station—One or more launchers with
associated storage, assembly, and main-
tenance facilities.

launch vehicle — A Guided Missile used to
launch a satellite, probe, or any type of
spacecraft.

launchk window-—The postulated opening in
the continuum of time and space, through
which & spacecraft must be launched to
achieve a desired encounter, rendezvous,
impact or other goal.

lehr*—Launcher,

lift-off—The initial motion of g missile as it
rises from the Launcher.

LINEAR ELECTRO-MECHANICAL AC-
TUATOR—See: ACTUATOR, ELECTRO-
MECHANICAL, LINEAR.

LINEAR EXPLOSIVE ACTUATOR — See:
ACTUATOR, EXPLOSIVE, LINEAR.

line of flight—See: flight path.

load cells — Strain gauges in the thrust
mounts to weigh a missile, and measure
forces acting on a vertical missile when in
a test or launch stand.

- lock on—The instant at which a radar is en-

abled to automatically track its target.

lock on range—The range from a radar to its
target at lock on.

M
Mach—See: Mach number.

MACHMETER—An instrument to measure
and indicate speed relative to the speed of
sound, which infers the Mach number
(which see).

Mach number—The ratio of the veloeity of
a body to that of sound in the surrounding
medium,

main stage—1. Within a multistage Rocket
or launch vehicle, the stage designed to
develop the greater amount of thrust, with
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or without hooster engines, -

2. In a single-stage Rocket vehicle pow-
ered by one or more engines, the period
when full thrust (at or above 90 per cent)
ig achieved.. ' :

3. A sustainer engine, considered as a
gstage after booster engines have fallen
away, as in the main stage of the Atlas.

map-matching guidence — See: guidance,
map-matching.

mideourse guidance — See: guidance, mid-
course.

misstle—Any object that is, or is designed to
be, thrown, dropped, projected or pro-
pelled, for the purpose of making it reach
and strike a target. Cf: Guided Missile;
ballistic missgile.

missile, air-to-air—A Guided Missile which
can be launched from an airhorne vehicle
and whose target is another vehicle in
flight.

missile, air-to-ground — A Guided Missile
which can be launched from an airborne
vehicle and whose target is on the ground.

missile, air-to-underwater—A Guided Missile
which can be launched from an airborne
vehicle and whose target is under the sur-
face of a body of water.

missile checkout—Performance of those pro-
'cedures which enable a determination to be
made of whether all parts of the missile
are apparently capable of functioning
properly.

missile destruct system—That portion of a
missile which, upon command or due to
failure, is capable of initiating destruction
of the wvehicle, usually for reasons of
- gafety.

MISSILE GUIDANCE COMPUTER—See:
COMPUTER, MISSILE GUIDANCE,

MISSILE GUIDANCE SET FLIGHT CON-
TROLLER —See: CONTROLLER,
FLIGHT, MISSILE GUIDANCE SET.
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missile impact location system—An impact
location range instrumentation system
congisting of an array of hydrophones en-
circling the target area. Used to locate the
missile's point of impact.

MISSILE-ROCKET LAUNCHING SHOE—
See: LAUNCHING SHOE, MISSILE-
ROCKET. -

missile silo—An underground structure to
either store or store and launch a Guided
Missile,

mission profile—A plot of air distance versus
altitude for a given configuration and lift-
off gross weight with parameters of fuel
and time., The relationship is based on a
no-wind condition and a mission sequence
of liftoff, thrust climb, and an .approxi-
mate range cruise,

module—A self-contained unit of a launch
. vehicle or spacecraft which acts as a build-
ing block for. the overall structure. The
module usually is designated by its pri-
mary function, such as command module.

monocoque—A type of construction, as of a
rocket body, in which all or most of the
stress is carried by the skin. It may in-
corporate formers but not longitudinal
stringers.

monopropellant—A Rocket Propellant which
consists of a single phase, especially a
liquid, containing both fuel and oxidant,
either combined or mixed. It does not re-
quire an oxidizer. Some monopropellants
decompose .to furnish their own oxidant
and reductant. '

multiplezer—A device which collects data
from many individual sources and ar-
ranges the information for simultaneocus
transmission over a single network.

maultipropellant—A Rocket Propellant which
congists of two or more substances fed
gseparately to a combustion chamber. When
only two substances are involved, it is algo
called bipropellant. ‘
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N

nevigation set, astronomic—A complete elec-
tronic set for the determination of a ter-
restrial line of position by utilizing star
tracking techniques in the solution of a
celestial navigation problem.

NAVIGATION SYSTEM—The internal or
external gystem of a wehicle, which in
process finds the position of the vehicle
and thereby makes it possible for the over-
all system to reach a pre-determined des-
tination through use of the associated
guidance.

navigation system, inertial-—A navigation
gystem effected by means of mechanisms
which react to inertial forces.

nonimpinging injector—An injector used in
ROCKET ENGINES whose function is to
employ parallel streams of Propellant
usually emerging normal to the face of the
injector.

NOSE SECTION, GUIDED MISSILE—The
extreme forward portion of a Guided Mis-
sile, designed to contain instrumentation,
spotting charges and/or fuzing or arming
devices and the like, but does not contain
the payload. It is usually tapered or round-
ed for ease of atmogpheric penetration.

nozzle diaphragm—A ring of stationary,
equally spaced, blades or vanes forming an
annulus of nozzles through which fluid is
directed onto a nozzle wheel, Also called
a nozzle ring. '

NOZZLE, EXHAUST, ROCKET MOTOR—
An item designed with a constrieting
throat section and a divergent section. The
constricting throat section compresses the
Propellant gases and maintains the pres-
sure within the thrust chamber of the
ROCKET MOTOR by limiting the flow of
gases. The divergent section controls the
expansion of the gases causing changes in
thrust delivery.
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operational capability—The extent to which
a missile system can fulfill its assigned
operational mission.

outage-—The Propellant remaining due to the
difference between the loaded and the
burned mixture ratio.

outer loop—A term describing the control
loop-including the missile and its guidance
dynamics. This loop is outside the normal
control system feedback loop which in-
cludes the aerodynamics of the missile.

overshoot—An occurrence in a control sys-
tem when the control process exceeds the

target wvalue as operating conditions
change.
overshoot factors — Aerodynamic factors

which define the load applied o a surface
or body as the result of maneuvers. The
missile overshoots the desired angle of at-
tack due to control system and aerody-
namic damping characteristics.

P

pad—Short for launch or launching pad. A
permanent or semi-permanent base, usual-
ly conerete, constructed to support a mis-
sile-launching device,

pad deluge—Water sprayed on certain por-
tions of the launch pad to reduce the tem-
perature of critical parts of the pad or the
misgile system during launch. Cf: under-
deck spray.

parallel cluster missile—A descriptive term
applied to missiles in which the sustainer
and hooster stages are set side by side
ingtead of in tandem.

passive electronic countermeasures — See:
countermeasures, passive electronic.

passive homing guidance—See: guidance,
passive homing,

payload—That portion of a missile which is
carried for the purpose of accomplishing
a system or subsystem mission,
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penetration aids—Components of the re-
entry system utilized to penetrate and con-

- fuse enemy defenses thus enhancing the
mission probability of delivering a re-entry
vehicle(s) to its intended destination.

penetration ballistics—That part of terminal
ballistics which treats the motion of a pro-
jectile, such as a guided missile warhead,
as it forces its way into targets of solid or
semi-solid substances.

penetration velocity—The minimum veloeity
at which a particular projectile, such as a
Guided Missile warhead, is expected to con-
sistently perforate plates of given thick-
ness and physical properties at a specific
angle of obliquity.

perforation—In missile dynamies, the pas-
sage of a missile warhead completely
through a target structure.

phototheodolite — Range instrumentation
equipment used to track missiles optically.
The missile image and angular coordinates
are recorded against time.

phugoid oscillation—In a missile flight path,
a long-period longitudinal oscillation con-
gisting of shallow climbing and diving
motions about a medium flight-path and
involving little or no chahge in angle of
attack.

pitchover—The programmed turn that a
Rocket takes from the vertical, as it de-
scribes an arc and points in a direction
other than vertical. A maneuver per-
formed at the termination of the vertical
ageent phase of the launch sequence.

plasmo sheath—An envelope of ionized gas
that surrounds a hody moving through the
atmosphere at hypersonic velocities.

platform, stabilized—See: Gyroscope.

plotting board—A device used to record the
function of a variable; usually in real time.
In Guided Missile applications, it is used
to monitor range, target bearing, missile
position, etc., by automatically plotting the
variables.
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plus count—In the launch of a Rocket, a
count in seconds (plus 1, plus 2, etc.) that
immediately follows T-time, and iz used
to check on the sequence of events after
the action of the countdown has ended.

pogo effect—The result of inharmonie surg-
ing of Propellants in a Guided Missile fuel
system, producing an extreme vertical
force due to analomic pressures. Cf: chuf-
fing,

posigrade Rocket — An auxiliary Rocket
which fires in the direction in which the
missile vehicle is traveling; used, for ex-
ample, in separating two stages of a mis-
sile by slowing the rear stage.

precombustion chamber—In a ROCKET EN-
GINE assembly, a chamber in which Pro-
pellants are ignited and from which the
burning mixture expands to ignite the mix-
ture in the main combustion chamber.

predictor, impact—See: impact predictor.

pre-launch console—A unit consisting of a
display panel and control panel in the
block-house, that will automatically moni-

tor or check out the missile during a time

interval prior to actual launch.

preset guidonce—See: guidance, preset.

pressure feed system — In liquid. fueled
ROCKET ENGINE, the mechanisms used
to cause the Propellants to flow into the
combustion chamber.

prestage—A step in the action. of igniting
a large liguid fueled ROCKET ENGINE
taken prior to the initiation of full pro-
pellant flow; congisting of igniting a par-
tial low of Propellants in the thrust cham-
ber. Also called preliminary stage.

prevalves—-Leakpx"oof valves which, when
opened, permit the Propellant to reach
the turbopumps in advance of ignition.

primacord—An explosive charge shaped like
a rope. Used in flight missiles to serve
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structure for flight termination purposes
or for staging, ete.

programmer—A device, either airborne or
groundbased, used to control the motion
of a misgile in accordance with a prede-
termined plan.

programmer, electronic command signals—

An item which processes electronic com-
mand signals in a manner and sequence
suitable for the predetermined automatic
control of another item such as a migsile.

PROGRAMMER-TEST STATION, GUID-
ED MISSILE, TRUCK MOUNTED—An
item specifically designed to perform pre-
firing examinations of missile guidance
components and to compute and program
desired flight data for insertion inte a mis-
gile guidance set. May also contain firing
equipment.

Propellant—Any agent used for combustion
in a ROCKET ENGINE and from which
the Rocket derives its thrust, such as fuel,
oxidizer, additives, ecatalysts or any com-
pound or mixture of these.

PROPELLANT GRAIN—A solid preformed
charge specifically designed to produce the
required propulsive effect in non-air-
breathing Rocket systems, It contains all
the ingredients necessary for sustained
combustion.

Propellant wutilization system—A series of

metering deviees used in long range Rock-
ets to insure that the fuel and oxidizer
are consumed in the proper ratio so that
minimum amounts of both elements re-
main at the end of powered flight.

propulsion system—That portion of a Guided
Missile vehicle required to propel it, and
which ean include the engine, pumps, tur-
bines, pressurization system, tankage and
all related equipment.

proving stand—A facility on which ROCK-
ET ENGINES are tested.




pumyp drive assembly (PDA}—The turbines,
Propellant impellers, gear boxes, power
takeoffs and housings used in liquid Rocket
propulgion assemblies.

purge—The flushing of Propellant lines or
tanks in a missile system to rid them of
residual fluids; especially the flushing of
fuel or oxidizer from a Rocket after a test
firing or simulated firing.

pursuit course—A homing guidance tech-
nique in which the missile is directed along
a flight path whose tangent coincides with
the Iine—t‘)f—sight from missile seeker to
target or deviates from it by a predeter-
mined fixed angle,

Q

quick-look dato—Those data provided at the
termination of a test, or at some period
during the test, on an expedited basis to
provide rapid review of results.

rader — Radio detection and ranging equip-
ment that determines the distance and
usnally the direction of objects by trans-
mission and return of electromagnetic
energy.

radar cross section—An echo area considered
as a cross section of the target.

radar guidance—See: beam-riding guidance.

radio command — A radio signal to which a
Guided Migsile is programmed to respond.

radio guidance—See: command guidance.

range—1. The distance betwen any point and
a target. .

2, Extent or distance limiting the opera-
tion or action of something such as a mis-
sile.

3. Area equipped for firing missiles.

4. The distance that can be covered by a
misgile under specified conditions.

range deviation—The distance by which a
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migsile strikes beyond, or short of, the
target,

rate gyro—A single-degree-of-freedom gyro
having primarily elastic restraint of its
spin axis about the output axis. In this
gyro an output signal is produced by gim-
bal angular displacement, relative to the
bage, which is proportional to the angular
rate of the base about the input axis.

rate integrating gyro—A single-degree-of-
freedom gyro having primarily viscous re-
straint of its spin axis about the output
axis. In this gyro, the output signal is pro-
duced by gimbal angular - displacement,
relative to the base, which is proporticnal
to the integral of the angular rate of the
base about the input axis.

rawin—A method of winds aloft observation
useful in guided mmissilry. The determina-
tion of wind speeds and directions in the
atmosphere above the launching facility,
and the target. It is accomplished by track-
ing a balloon-borne radar target, a re-
sponder, or radiosonde transmitter with
either radar or a radie direction finder.
Rawin is an acronym composed of radar
and wind.

reaction balance—A type of thrust meter
using a balance to measure the -static
thrust of a MISSILE ENGINE,

readied missile—A missile which has been
pre-flight tested, fueled, sequenced, sys-
tems checked and prepared in all respects
to ready it for initiation of the firing
sequence.

readout—The action of a radio transmitter
in transmitting data either instantaneous-
ly with the acquisition of the data, or by
playing 'a magnetic tape upon which the
data has been recorded. Cf: tape dump.

real time—Time in which reporting on events
or recording of events is simultaneous with
the events. For example the real time of a
satellite is that time in which it simultane-
ously reports its environment as it en-
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counters it; the real time of a computer is
that time during which it is accepting data,

RECONNAISSANCE GUIDED MISSILE—
See: GUIDED MISSILE, RECONNAIS-
SANCE. -

reconnaissance satellite — See: GUIDED
MISSILE, RECONNAISSANCE.

recoverable—That portion .of a Rocket sys-
tem designed to be recovered and re-used
after a single flight.

recovery—The procedure or method by which
a launch vehicle, or portions of its sys-
tems, or a satellite, or portions from it,
are retrieved after being launched.

recycle—In the countdown of a Guided Mis-
sile, to stop the count before launching and
return to an earlier point in the countdown
cycle, Cf: hold.

re-entry-—The event which occurs as a ve-
hicle, having once been launched—ecom-
monly thought of as in orbit—is returned
to the sensible atmosphere; the action in-
volved in re-entry.

re-entry system—A sub-system of long range
Guided Missiles which includes the re-
entry vehicle, plus necessary attaching
structure, separation devices, penetration
aids, and ancillary equipment needed to as-
sure safe delivery of the payload to its
intended destination. ;

re-entry trajectory—That part of a trajec-
tory which begins at the point of re-entry
and ends at the target. The re-entry tra-
jectory of an unguided vehicle is ballistic
in character.

re-entry vehicle—That part of a space vehicle
designed to re-enter the earth’s atmos-
phere in the terminal portion of its tra-
jectory.

regenerative cooling—See: cooling, regenera-
tive. '
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restart—The act of starting, or firing, a
Rocket stage after termination of initial
power and a period of propulsive system
shutdown.

restricted Propellant—A solid Propellant
having only a portion of its surface ex-
posed for burning, the other surfaces hav-
ing been covered by an inhibitor.

retrograde—To move or appear to move
backward. To apply force opposite the di-
rection of flight, usually by firing a Rocket
on command in the direction of travel to
change orbital parameters or to effect re-
entry,

Rocket (rkt*)—An unmanned self-propelled
vehicle, with or without a2 warhead, de-
signed to travel above the surface of the
earth and whose trajectory or course,
while in flight, cannot he controlled. Ex-
cludes Guided Missile and other vehicles
whoge trajectories of course, in flight, can
be controlled.

ROCKET ENGINE — A non-air-breathing
reaction propulsion system that consists
essentially of an injector, one or more
thrust chambers and exhaust nozzles, and
makes use of liguid fuels and oxidizers at
controlled rates from which hot gases are
generated by combustion and expanded
through the nozzle (s).

ROCKET MOTOR—A non air-breathing re-
action propulsion device that consists es-
sentially of a thrust chamber and exhaust
nozzle and that carries ity own solid oxi-
dizer-fuel combination from which hot
gases are generated by combustion and ex-
panded through a nozzle,

rocket sled—A sled mounted on rails which
is accelerated to high velocities by a
ROCKET ENGINE to determine g-toler-
ance and crash-survival techniques.

rumble—A type of combustion instability,
particularly in a liquid-Propellant ROCK-
ET ENGINE, typified by a low-pitched,




.

@
)

low-frequency rumbling noise; the noise
made during this kind of combustion.

S

sabot—An attachment which fits within the
launching tube of one projectile to permit
the positioning and firing of a projectile of
smaller dimension. The sabot normally is
detached from the projectile in flight, al-
though it may incorporate a ROCKET
MOTOR for added velocity.

SAFETY AND ARMING DEVICE, GUID-
ED MISSILE—A mechanism which pre-
vents or allows the warhead train of ex-
plosives to operate.

salvo lounch—A simultaneous or nearly si-
multaneous launching of Rocket vehicles
from adjacent sites toward the same tar-
get.

sereaming—A form of combustion instabili-
ty, especially in a liquid-Propellant ROCK-
ET ENGINE, of relatively high frequency
and characterized by a high-pitched noise.

scrub—The act of scrubbing, or postponing
at least temporarily, the launching of a
missile.

SELF-DESTRUCT CHARGE, GUIDED
MISSILE—An explosive element which
operates together with that part of the
missile which, of itself or by command,
senses a catastrophic flight malfunction
and effects the destruction of the missile,

semiactive homing guidance—See: guidance,
semiactive homing.

semiactive tracking system—A trajectory
measuring system which tracks a signal
source normally aboard the target for
other purposes, or a systemn that illumi-
nates the target by use of a ground trans-
mitter but requires no special electronics
on the missile,

sépamtion—l. The action of a fallaway sec-
tion or companion body as it casts off from
the remaining body of a vehicle, or the
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action of the remaining body as it leaves
a fallaway section behind it. Cf: staging.
2, The moment of this action.

shot—Commonly, the launching of a missile.

shutdown—The process of decreasing engine
thrust to zero.

shutoff —In Rocket propulsion, a term used
to define the intentional termination of
burning where the shutoff time is preset
before the vehicle is launched or command-
ed by a gelf-container or internal guidance
system ; Cf: burnout.

skin—The outside covering of a missile.

skirt—The flared portion of a missile’s ex-
terior configuration which normally is em-
ployed to cover the propulsion system.

skirt fog—The cloud of steam and water that
surrounds the engines of a Rocket being
launched from a wet emplacement.

sloshing—The back-and-forth movement of
a liquid fuel in its tank, creating problems
of stability and control in the vehicle,

slurry—A suspension of fine solid‘particles
in a liquid.

sofar (sound fixing and ranging)—A system
for determining the point of origin of a
sound on water, such as the impact of a
missile.

solid Propellani—A Rocket Propellant in
golid form, usually containing both fuel
and oxidizer combined or mixed and
formed into a monolithic grain,

spin-stabilized—Directional stability of a ve-
hicle obtained by the action of gyroscopic
forces which result from spinning the
body about its axis of symmetry.

stable platform—A gyroscopic device so de-
signed as to maintain a plane of reference
in flight regardless of the movement of the
vehicle on which the stable platform is
carried.
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staging—The process or operation during
the flight of a Guided Missile whereby.a
step is - disengaged from the remaining
body and made free either to decelerate or
to be propelled along a separate flight path.
To stage. Cf: separation and step.

star tracker—A telescopic instrument on a
missile that locks onto a celestial body and
gives guidance reference to the vehicle dur-
ing the flight. Cf: guidance, celestial,

static firing—The firing of a ROCKET EN-
GINE in _a hold-down position to measure
thrust and accomplish other tests.

static testing—The testing of a Rocket in a
stationary or hold-down position either to
verify structural design criteria, structural
integrity and the effects of limit loads, or
to measure the thrust of a ROCKET EN-
GINE.

step—A self-propelled separable element of
~ a Guided Missile. .

strap-ons—Rockets which are attached by a
form of straps to a misaile as an aid to the
misgile’s primary propulsion system.

subliming ablator — An ablation material
characterized by sublimation of the ma-
terial at the heated surface.

supersonic—Pertaining to speed relative to
a surrounding fluid, from one to five times
the speed of sound in that medium.

surface-to-air missile (SAM*) — Missile,
ground-to-air; Missile, Guided; model des-
ignation,. :

surface-to-surface missile (SSM*)-——Missile,
ground-to-ground ; Missile, Guided; model
designation. '

surface-to-underwater missile (SUM*) —
Migsile, ground-to-ground; model designa-
tion.

sustainer engine—A ROCKET ENGINE that
maintains the powered flight of a missile.
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sustainer engine cutoff (SECO)—Shutdown,
or cutoff, either by command or by Pro-
pellant depletion, of the sustainer engine.

T

tail grab (missile retainer )—A device which
gecures a missile to its Launcher by hold-
ing the missile tail section strong points
and preventing missile motion until the
desired launch thrust level is reached.

tandem (multiple stage) missile—A fore and
aft configuration used in boosted missile or
iong-range ballistic missiles, in which the
stages are stacked together in series and
are discarded or staged as the Propellant
in each stage is expended.

tape dump—The method by which digital or
analog data is stored for a period on a
vehiclé and then transmitted, or dumped,
to a ground receiving station.

target acquisition—The detection and loca-
tion of a target in relation to a known
control point or datum with sufficient ae-
curacy and detail to permit the effective

- employment of appropriate weapons by
the commander.

target discrimination—That capability of a
system which enables it to distinguish a
target from its background, between two
or more targets in close proximity or be-
tween targets and decoys. Cf: target iden-
tification.

target identification—The act of determining
the nature of a target, including whether
it is friend or foe. Cf: target discrimina-
tion; identification, friend or foe.

target profile area—A sectional area of a tar-
get, as it affects detection, radar reflection
and vulnerability.

telemetry—The science of measuring -a quan-
tity or quantities, transmitting the data to
a distant station and there interpreting,
indicating, and/or recording the quantities
measured.
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terminal ballistics—That branch or ballistics
dealing with the action and the effect of a
Guided Missile when it impacts or bursts.

terminal guidance—See: guidance, terminal.

thermal barrier—The speed at which the
heating effect upon a missile moving
through the atmosphere imposes a limita-
tion to flight. The effect is due to friction
heating and is regarded as a range of
velocities above which special cooling
methods must be applied rather than as
"a true ceiling. )

thrust chamber—In a liquid ROCKET. EN.
GINE, the assembly consisting of the in-
Jector, nozzle, and combustion chamber in
which mixing of liquid Propellants takes
place to form hot gases which are ejected
to produce a propelling force.

thrust terminator—A device used to stop the
thrust in a ROCKET ENGINE; either by
cutting off the flow of Propellanis in a
liquid fueled system, or through diverting
the flow of gases from the nozzle, as in a
solid Propellant system.

thrust vector control (tve*)—A means of
controlling a missile by use of vanes in the
Rocket exhaust which, in response to sig-
nals from the vehicle’s autopilot, deflect
portions of the exhaust and thereby main-
tain proper attitude and path control.

TOC*—Tactical Operations Center.

topping—The replacement of that portion of
a misgile system’s Propellants that are
lost through vaporization and initial con-
sumption from ground supply prior to
launch of the missile.

tracking—The process of following the move-
ment of a Guided Missile or target using
various techniques, two of which are keep-
ing the reticle of an optical system or a
radar beam on the object.

trajectory—The path a Guided Missile fol-
lows from its launch to impact with its
target. Cf: flight path; ballistic trajectory;
aerodynamic trajectory. ’ '

terminal ballistics—That branch of ballistics
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trajectory, ballistic—See : ballistic trajectory,

trajectory, glide—A long-range misgile tra-
jectory in which the initial powered flight
is followed by a re-entry glide at optimum
lift/drag ration in the upper portions of
" the atmosphere. The glide portion may in-
clude maneuvers to avoid countermeasures.

trajectory phases—1. Launch phase: Nor-
mally that portion of the test from launch
to booster burnout in the case of ballistic
missiles. (Must be defined for each missile
system.)

2. Mid-course phase: From end of launch
phase to beginning of terminal phase.

3. Terminal phase: That portion of the
test from initlation of terminal dive or
recovery, in the case of aerodynamic mis-
siles, or from re-entry, in the case of bal-
listic missiles, to termination of test.

trojectory, powered flight—In a ballistie, or
glide missile trajectory, that part which
includes flight while under power from
booster, sustainer, or vernier engines. Dur-
ing this period; azimuth, elevation, and
veloeity adjustments are made in terms of
intended target coordinates.

trajectory, skip—A long-range migsile tra-
jectory in which the initial powered flight
is followed by a re-entry skip and glide
path using the upper portion of the atmos-
phere to support the missile aerodynami-
cally-on successive ballistic type re-entries.

trajectory, terminal—That portion of long-
range ballistic missile {rajectory between
re-entry and impact. Re-entry occurs at an
altitude of approximately 250,000 ft.

trajectory, zero lift—A trajectory in which
the control system acts to maintain a con-
dition’ of no aerodynamic lift on the mis-
gile.

transonie—Pertaining to the speed of a ve-
hicle moving through a surrounding fluid,
when certain portions of the vehicle are
traveling at subsonic speeds while other
' portions are moving at supersonic speeds.
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trap—In solid Propellant ROCKET EN-
GINES, a device which prevents the loss
of unburned Propellant through the nozzle.

trapped Propellant—In liquid propulsion sys-
tems, the residual Propellant in feed lines
which cannot be used because of inade-
quate suction head. Trapped Propellant
plus engine dry weight equals engine net
weight,

trud count (from time remaining until dive
—A count in minutes and seconds that
measures the time between a missile launch
and the moment it reaches apogee and be-
gins to dive. '

T-time—Any specific time, minus or plus, as
referenced to zero or launch time, during a
countdown sequence that is intended to re-
sult in the firing of a Rocket propulsion
unit that launches a missile vehicle,

u

uam*—Underwater-to-air missile.

ullage—The volume of a Propellant tank in
excess of the amount of Propellant carried;
provided to allow for thermal expansion
of the Propellant and for accumulation of
gageous products evolved from the Pro-
pellants.

ullage Rocket—A small ROCKET MOTOR
used in space to impart an acceleration to
a liquid Propellant missile tank system to
insure that the Propellanta eollect in the
tanks in such a manner as to flow properly
into the pumps or thrust chamber.

wmbilical cord—A cable fitted to a missile
vehicle with a quick disconnect plug; used
to control or test missile equipment while
the vehicle still is attached to its launch-
ing platform or carrying vehicle. Often
shortened to umbilical.

umbilical tower—A vertical structure sup-
porting the umbilical cords running into
a missile get in launching position.
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underdeck spray—That part of a pad deluge
in which the water is directed upward
from beneath the migsile at launch.

underground Launcher—A launching com-
plex capable of launching a missile from
beneat). the surface of the earth. Contrast
with underground storage.

usm*—Underwater-to-surface missile,

\'/

vehicle control system—A system, incorpor-
ating contro! surfaces or other devices,
which adjusts and maintaing the altitude
and heading, and sometimes speed, of a
vehicle in accordance with signals received
from a guidance system.

velocity shock—The shock condition occur-
ring in equipment when a sudden change
occurs in the linear velocity, or in the di-
rection of motion, of the equipment or its
mount.

ventral—Pertaining to the belly or underside
of a missile or aircraft, as in ventral fin.

w

warhead—Commenly, that part of a missile
which carries the explosive, chemical, or
other agent designed to inflict damage
upon an enemy. By extension, also used
to infer payload or nose cone,

water-deluge system—A high-capacity, high-
pressure system in which water is used at
the test and launch stands to cool the mis-
sile system and the immediate area during
engine operations, including launchings.

wet emplacement—A launch emplacement
that includes a provision for a deluge of
water used to cool the lame bucket, ROCK-
ET ENGINES and other related equip-
ment during the ignition and launching of
a misgile.

y 4

zero launch—The launch of missile from a
launching platform which has zero-length
guide rails,




zero-length Launcher—A Launcher that holds
a misgile or Rocket vehicle in position and
releases the vehicle simultaneously at two
points so that the buildup of thrust, nor-

mally ROCKET MOTOR thrust, is suffi-
clent' to take the missile or vehicle off
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directly into the air without need of a
take-off run and without impoging pitch
rate releage,

zero lift trajectory—A trajectory in which
the control system acts to maintain a con-
dition of no aerodynamic lift on the missile.
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