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I. GENERAL DISCUSSTON.
k S!S'I'E' AND STUDY DEFINITION.

\Mm study considers field artillery technical fire control
input a.nd ontput data. Inputs and outputs necessary for solution of th:
technica) fire control problem and the flow of these data are considered
at battery, battalion, division artillery, group, corps and amy artillery. /. Jr

b, This study does not consider the computational scheme for the
ballistic solution of the technical fire control problem as this is dictated
by the technical requirements of each weapon and will be completed befors
placing the weapon computer in the coamputer net.

2, GENERAL ASSR{PTIONS,

a. Any change in operational structure and environment c¢f the fleld
amy including tactics, dcctrine and techniques, envisioned for the present
as well as the future, will not malerially affect the reouirements as to

type and amount of input and output data required for solution of the
technical fire control problem,

b, Coamputers possessing the characteristics of computers in
the field data farily will be available.

N

cs Veapon systems computers possessing the characteristics of ,7
FADAC (Field Artillery Digital Automatic Computer) will be avallable and '

will be able to cormunicate (receive and transmit data) with computers of h

the field data family.

d, A digital long-range communication system will be available

and be capable of being superimposed upon current or envisioned standard,
tactical cormunications systenms,

e, The ADPS concept will not be restricted by the present state of

developrent of ADPS equipments, Any conceptual requirement is capable of
technological attainment in the time frame of this study.

3. SUMARY OF CONCLUSIONS AND RECOMMENDATIONS,

a. Conclusions (for detailed cuaclusions see paragraph 12,
Section VI of this study):

(1) Weapon system cormputsrs offer the ultimate solution to
the field artillery technical fire control problem,

(2) Veapon systen computers will have the capability of
working in the ADP3 network.

(3) A complete ADPS - weapon system co'nputer network
should be established,

(4) This system st have a backup systex in case of failure.

(5) A test application of ADDS to artillery fire cont rol,
as opposed to the use of weapon systen compubers without cormunication

linkage to an ADPS will be required before a realistic evaluation of
ADPS can be nade.

be Recoumendations (for detailed recormaudations see paragraph
13, Section VI of this study):
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(1) Approval of this study and its findings.
(2) Action by the appropriate agencies:

(a) To provide the data transmission and storage

capability visualized for the integrated ADPS - weapon system compu-—
ter network,

(b) To coordinate further efforts in this field with
the USAARMS by means of a small working group.
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II. DISCUSSION OF PRESENT SYSTEM

4, ASSUMPTIONS PERTAINING TO PRESENT SYSTEM,

& A type field army is assumed, This consists of three corps each
having three infantry divisions and one armored division. The type corps
and army artillery used is the 1958 Revised Type Corps and Army Artillery
vhose major elements for the purpose of this study are:

(1) Army Artillery.
(a) One Ky & Hq Btry, Army Arty.
fb) oOne Hq & Hq Btry, FA Msl cp (Hvy).
' (¢c) Omne 280mm Gun Bn, ]
(d) One Msl Bn Redstone or Pershing.
(2) Corps Artillery, 4
(a) One Hq & Hq Btry, Corps Arty.
~ (b) Four Hq & Hg Btry, FA Group.
(c) Seventeen Cannon battalions.
(d) Three 762nm Rkt Bn's (HJ).
(e) One Msi EBn Corporal or Sgt.
(3) Infantry Divisioa Artillery.
(a) One 105um How Bn“s,
. (v) One Composite Bn.
(c¢) Five 4.2 inch mortar btrys.
(4) Armoured Division Artillery.
(a) Three 105mm How Bn's.
(b) One Composite Bn,

b, For the purpose of this study division artillery units will mave

a maximun of once every Zi-hours; heavy ia¢ ve'y heavy non-divisional

artillery units once every 4B-hours,

¢ Only the comsnunication capabilities now present in artillery units
will be considered.

d, Atomic weapons will be used by artillery unité having atomic capabili-
ties, .

e. Sufficient atomic, special and non-atomic ammunition will be stock-
piled for immediate use,

fo Target ccquisition capabilitics will be adequate to provide target iﬁ
information for nll twwes of artillery units, )
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5S¢ MNARRATIVS DEGCRIPTION OF PRISENT SYST:M.

a. The principal characteristics and capabilities of field artillery
are:

(1) Destructive power obtained through accurate and timely Q«éb
delivery of atoric firass or masseg|non-atomic lires, regardless of visi- 3
bility, weather, and terruin, in a very short period of time.

(2) Versatility through rapid manecuver of atomic and non-atoric

fires over a wide front from widely dispersed positions without a change
in position areas.

(3) Mobility, which permits the cormander to disp.ace his artil-
lery quickly while providing continuous fire support.

(4) Dermoralizing effect on enery giround forces by fires delivered
frorm positions some distanze from the point of contact, ‘hereby limiting
their ability to striiie back or to locate the source of their casualties,

be In tne applicaticn of guniery, the ultimate objective is to insure
that the field artillery carries out effectively its two prineciple missions:

(1) To give close support to other arms by fire, neutralizing or
Jdestroying those targeis which are most danzersus to the supportzd amms,

() To give ldepth Lo combat and isolate the battlefield by
counterlire, fire on hostile reserves, restricling moverent in rear areas,
and disrunting hostile ccrmmand facilities and other installations,

c. The basic principles of cuployment >f field artillery fire power
are; ~

(1) Field artillery doeirin: demands the timely and accurate de- -
livery of fire to mzet the requirements of supported troops. All mimbders
cf the artillery tear zusl be continuously indoctrinated with the sensz of
urgency, striviug to rcduce by all possitle measures ths time requirad to
execule an clfective fire mission.

(2) To be c¢ffective, artillery fir2 of suitable density rust kit
the targel at the proper Lime and with tho approzriate projectile and fuze,
(3) focd observaticn perm
Lirited obsarvation resuvlts ina g ©
reduces the effectiveness of fire. 3Jomz type cf ohservation is desirable
for close in targats fired upon in order to insure that fire is placed on
the target. Olservation of close~in ba*tlo areas is usually visualy wien
tarsets are hidden 9y terrain feature: or when sreater distences of limitod
visibility are involved, observation ray be withor vieual (air or flash) or
electroniz (radar or seund). Uhen oboervation is available, corrietions
can be rade to place non-atomic fires on targat by adjustiant procedurss;
however, laci: of obsurvation must not prezlude firing on targets that can
be located by other rwans.e Jor targets Lhat zanmot be observed, effective
fire ruust be deliveres by uncuserved fire procedur

he d=livosy of more affective firz,
xrenditure of smnunition and

WIESe

(4) 7Tield ariillesy fires rust be lelivered by vhe most accurate
mears which time and the tactical situation peimit, Whenaver passible,
survey will be used te locabe the waapons and targets accemrately, Undor
other aonditions, auly a ranid estimate ol the relative location of wea-
oons and targels nay Le possibles lHowever, survey of all installati-~rs
shondd be as corplete as tiie pernits in onder tn achizve the rast 2ftect-
ive rassed firee, TInacenrate fire wasles azmunition and wcekons the anfi-
dence of supported trsops in the artillsry, .

i
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(5) In order to inflict a maximun number of casualiies, the
immediate objective 1s to deliver accurate atomic and massed non-atomic
fires. The number of casualties inflicted in a specific target area can
be increasud in mest instances by surprise fire, If surprise massed
fires cannot be achieved, the time reguired to bring effective fire to
bear on the target should be reduced to a minimum.

{6) The greatest demoralizing effect on the enery can be achieved
: by delivery of a maximum number of rounds from many pieces in the shortest
; possible time apd without adjustrert, Accurate tiassed non-atoumic fire

_ with one round her weapun from six batteries will be much msie effective

1 than sixX rounds per wezpon fror one battery, provided that thoy arrive

- on the targei simultanecusly,

(7). Artillery units must be nrepared to handle multiple fire
nissions when the situation so dictates.

\'

d, The following discussion will not deal with technical fire cou~
trol computatioral techniques {the mathematics-of a ballistic solution),
excest as necessary ‘o acquaint the reader with the overall problem.

The discussion will cover all other parameters of the probler emphasis
being plazed m input and output requireirents for successful and effect-
{ a ive delivery of fire.

e

el

e. The artillery fire problem may be thought of as baing composed
of three, aspecta; namely, the_geonetr*c, th2 ballistic, and the rechani-~
cal aspect. The ceormetric aspect remiires deter ination of the relative
location of weapon and decired »uzst noint in a common tlhree~dimensional
reference system,s The tallistic aspect requirss rmeasuremsnt of axd pre-
cise corrections for sxis ting conditions of the weapon - wealller - ~xtuni-
tion combination and recults in correcsted firing Jdata. Th2 jechanizal
aspact inzludes the actions of rissile and gun crows to effect the cun-
puted trajectory.

fo Thz presert procedures for Fileld Artillary Fire Control tPrough—
cut the Field Army can generaXly be zoncidered three Lread categories

- Sewnd @

~~

1) Frocedures uced for weapors who traja ctor" sannot be a2tersd,

by external or internal devices, after firing, l.e,, mortars aad gancns.

(2) Procedires uscl for free flight =cokets. These procedures
are vory similar to cannon artillexy, but aince the irputs and sutpubs
required ars in scme cases different, especially ez to forrat, these
weapons are treated as a separate secuisn,

(3) Precedures used for weapsns vwhose trajectory or flisht path
nay be altercl Ly external or internal devices aftsr firing, l.c.; guided
missiles,

g lertars ail cannons,

(1) These weapons arc normally empla::d in defilade so thezy can~
not be seen Or casily locat:d by the eneny. Oincéd this reasure pre b-udea
sighting thie woapons direstly at mest targets (dircet *_re), anatiizr retliiol
of po‘ntinr the weapen celled indirect firs i3 usads The use of i”‘lrsﬂ‘
firc requires the cocrdinated efferts of the flel” artillery Pnhrs:" tean
which ineludes siscovers, fire directisa coaters (FDCe), and we yo'" LOAW3
Tirese slonents are inlterecnnceted by wirs and/or radio cormunisation

(a) QYse=vers deitest and revort the location, af sultatliz
tarzets to tha FDC and reaquest fire. The choerves are 37 lozatz! thal,
cnllectively th:y Lave surveillanze of ths zeaz Jf azction.
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. (b} Fire direction centers exercise tactical and technisel -
fire contrl, The lower echelon FDCts detcrrmine firing data and furuish
fire cormands to the weaponz zrews of firing units,

(c¢) Yeapons! crews apply the fire ccwmand data to the pleces
for pointing (laying) and firing. :

(2) Input is'a firs request frem an observer or a fire order from
higher headquarters requesting fire on a specifizl location. These_loca-
tions are obtained by cbservation (visual cr electronic), map or phote=
graphic analysis or other roans.

(3) The fire direction officer must consider certain factors

when attacking a targat. Dasically, these factors ara nature and size of
L & H :
tte target, amaunitisn available, resulis esired, safety of our own troops
) ? 4
and time availatlass The nature of the ‘arget includes tye, mobility, cov-
o & Bt | H
er, and imporlances IV is considered carefully to determine ths proper
’ o 3

type of projeclile, fuze, caliber of weapon, and nesessary armunitien ex-
penditure. The nature of the targel 1s alco a ~uidinz factor in deterrin-
ing the delivery technicue to. be uscld and the spasd of attaslss As weapons
aralysis and artillcry ecapabilities eompuitation~ are sublects of separate
AD?T ctudies, thezz facets of the Pire Jontrol Problern will not be dis-
cussod within this study (manual <r propesod systemd) axeept as necessary
to underctand the nresent manuzal systen,

(L) The information neusessary to prepare artillery weapons for
a fire misslon is terrel firing data and inzlu.as direction, distributiorn,
vertical interval, anrd ranze. Thess data ray be oblained by eamputatiens,
astimation, or grarhiecal reans. i .

(a) Ariillery fire can b¢ censidercl under the two broad
categories of observed (aijustad) and yncbserved (unadjusted) fire.
!

tarzet. Adjustment is a systorm of irial firing to deternine the firing
data necessary to deliver effactive fire on & sclected point. The
selected point is called the aljusting roint ani may be the target, a
pertion of the target, or’somc well=dcfined point in the tarzet arca.
Observed fires may be neeessitated by deficiesrzics in Inowledze of

either the geomelri~ phase or the ballis*iz phase of the total zunncry
problem, or a corbination of the two, The adjusted data in itself doss
not differentiate between the twe phases. Lacl: of acsuracy in location
ray be the result of poor visibility, descniive terrain, poor nans, or
difficulty on the rart of the observer in pinpoinling the targzi, If

a current registration of the plezss has nat been acconplished, adjust-
mant may be accomplished regardless of ‘he accuraey of target loeation.
Ajustments will be of thres types: precision registratians, destrustion,
and area missions,

2+ Unobserved fire is used when fire cannot be observel:
to the target. The T'DC personnel usc known corrections to derive fire
cormands which will provide the most effeclive fire pocsible, 'Then un-
observed fire is neccessary, tiic area talen under attack should be in~
creased to Improve tlie probability that Lhe targel is included with the
area covered., If possiblg, recls'’ration always should be accamplished
and appropriate eoriections applist to firing data. In Lhe absence of
specifis eorrections for each hattalion, the correcticns diterrined bty
registrating of one bhattalion may be used by other battalions equipped
with like weapons. The provisions belsw are prereqrisites for unohserved
fire when only one battalinn renisters. Lach of any of these provislions
riay seriously reduze the effectiveness of wnobservel fires,
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a+ The battalions are connected Ly survey.

be The battalions are not widely separated
laterally or in depth,

&+ Calibration data for the battaliors are known
gnd used.

de The samc armunition lot is used by all bdatta-

lions.

&+ Current moet and velocity error corrections arc
Imovm and applied,

(b) Generally, there are four different deiivery techniques
used to solve the ballistic aspect of the fire conirol problem, The four
techniques ares

1e K-itransfer. Ccrrecticns for non-stardard conditions
are determised by £ x‘inr'. A facter is deterndned to be applied to actual
range L0 & ncint to determring the .angs which =ust be fired to hit that
point. The facter it the result of regisiration and/or the solution of
a metecrolngical messzve, It is expressed as a (X) of plus or iinus so
many nndts per tinusznd units of ar'nal ranuge. Fire can then be shifted
fror one point te anuthor within the transfer lirdits of the pleces, the °
range Leing corrected My applicatinn of the ranze, (X). Correction for
direction (deflcction) is determ inod by firing and modified as recessary
by *he drift correction whish Is Jdenendent on ‘he range fired,

~

L2e et + VO, To Jdelermine the VI range effect, met

eonditions nust te mazsured concurrentl:r with a “%vza,rat*on. The met

“ranme effects are subtracted from the t0u81 offest 4ztzrrdined from the

registration, The rermainder iz assumel to be the ranae effect of VI,

2¢ lat + V2 Transfor, This technique i5 a combination
of thre liet »lus V3 ard tre V=Transfor rethods, A V2 is deterrdined as in
thes Yet plus VI techinicues JIn subseqrent firings this V3 and a curront
net ressapge are uscd to determinc a f“cerotical range 2ffect fis effect

is tﬁﬂn vsed fo" the d termiration of a ¥ to e applied as in ‘ho Y—Trans-
fer tachriqne,

Le DPredisted fire. Predicted fire 15 the delivery of
artilleyry Zice on a targe. of krowm lozation with o"t oeneflit of prior regis-
tration anl vritiintt regar? to rangz transfur limitationse This type of
Mire reqriras aesvrataly camonted firing data for a specific taraet, cor-
reesed for all nun-slardard conditinas of weatier, materiel, amauniticr
and ootation i the ear*hs In rrelictad fire, it is5 assumed that suwevey,
electronie n.el ressare, ani muzsle veloelty variation rmeasurerents are
ancurate and Lhat assurate bullistic performance data is available for the
zun, »roncllant, rrofeciile, and fuzs,

fire dlrwction ceater (PJ7) is an2lorment of the cormand
post, It consista of Ty and cunmu“i»a dnn personnel and equipment by
reans 20 whi r2 dirce*ion and/or fire sontrel i3 euerciseds FOC persnn-
nel ¢ mvert target intellizence, fire missinns of higher comnanders, and
fire requeuus into appropriate fire comrands, They alsc transmit thesc
sormands £3 the weapon(s)e {Uivision artillery, artillery ~rcup and hicher
Sealquarters IDCVs normally lo nob produacs fire commandse  They de not trans-
bt earands dirsetly Y. the weamens
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. efficient division of duties among personnel so that fire missions can bz

1. Mission of the battery FLC is to provide fire
cozzanda to the pieces. Oporations consist of the following:

8. Construction of firing charts.

be Producilion ¢f firing data necessary to lay
tha piecca Zor diuction and elavation,

¢+ Computation and application of corrections
including met data and velocity error.

2+ FDC Organization, The FDC is organized to permit.
processed rapiily and accurately on a 2-hour basis.
* 8. The battery FDC consists of:

\ (1) FDO (Fire Lirection Officer). = The FDO is
the officer in charge of the battery FDC at any given time. All officers
in the\battery should be capable of functioning as the FDO,.

(2) chief Computer. The chief computer is
norvally the senior noncormisaioned officer in the FDC ard must be
thoroughly proficient in corrunication and gunnery pracedures. The
chief conputer is not authorized in all artillery battery TOZ3ts.

(3) Chart Cpe_..ors, - Chart operators working
in the capacity as control, primary or checls chart operators have basic
funclions in constructing and raintaininz firing charts and deterrining
firing data. *

(ﬁ) Battery Computer. The coxputer in the
battery FDC perforus corputetions indicated by the naturs of the fire
mission and rmaintains records,

(5) Ralio and Telophone Operators. - Radio
a&nd telephone operators answer calls and record data as reqiired, The
muter of radio and telephone operators e:ployed in the FDC will depend
on the cormunication facilities installed,

i
:
)
1

b. The btatlery FDC personnel control the fires
of the battery under the supervislon of the battery F30., Vhen control
is decentralized to the battery, the battery FDO issues the fire order.

X A D

g+ Ths battery FIC personnel plot the target and
convert the fire request and f{ire order into appropriate cormands for
tranamission to the pleces.

n

3. Division of responsibilities within FDC.
8+ Fire Direction Officer (FDO) -

(1) Actively supervisestne FDC to insure
accurate and timely delivery of fire.

(2) 1Inspects ths plot of each reported target
and issues the fire ornder.

(3) Conducts registrations and other type
fires when required.

(4) Malntains eppropriate records and subtmits
necessary raports.

b. (Chief Corputer., (When not eunthorized these
duties are perforued by the senjor enlisted man in the FDC).
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called the eontro} chart,

(1) Supervises all enlisted members of the FDC
exd assists in computations,

' ' (2) Maintains records reflectin; smmumition
supply &nd experdityres.

g+ Coatrol Chart Operator.
(1) Maintains a firing chait (battle map)

(&

. (2) Maintains a fire cepabilities overlay
axd a situation overlay.

' (3) Plots targets and announces altitude of
the tergets,

v o Q) Replots targets after adjustment.
d. Prinayy and Check Chart Operatore. -

The primary chart operator and the check
chart operctor function as & team. Both oparatore perform identioal
duties in the sonstruction and maintenunce of firing charts amd the
determination of firing and replet data. The differonce batwosn their
functions is thst the primary chart operator announces data end the
oheck chart operator cnnounces agreczent or disagrcemont with the an-
nownced data. The oheck chart operator is not authorized in all artil-
lery battery TOCts, but such a deletion doss not affect ths dutles
listed bslov,.

(2) Announces rengs and 100/R factor to the
camputer,

(3) Dotermines the following elements of data.
Deflection Correction.

Chart deflection.

Site.

Fuze setting (whon applicable.)

Elevation.

EEeEEEE

Charge and drift in high-angle fire.

(4) Detormines zdjusted coordinates for thoss
targets to be replottied.

¢« Battery Computer.

(1) Records fire requests, fire oiders, firiry
data, corrocticns, and other data vhich ths FOO directs be. rwiorded.

(2) Coupatzs ond cnnounces total defloctian,
(4.e., chart defleciion plus doflcction corsections), 1f necessary.

Combines the announced site with the FR/R
(hoight of burst over rengz) foetor, aml computes chanzes in site duriny
ths edjvstrant of timu firs.

(1) Ccutincs the emagunced sito with ths ane
novrsed elerotden 2 doterslvs Quednomt elovetdean wvhan reguired.

] s h
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(5) Computes met, VE, and spscial corractions.

(4) Tranmits the executive officer's report
tao the battalion ync vhen applicable.

(7) Asaists in the conduct of registrations
b : ) ; o determination of registration corrections.

1 : ' £. Radio telephone opsrators - Must be trained ir
. both comuiinication and FIC procedures. Specific duties are toi
O

- (1) Operate the radio set in FDC.

b (2) Receive and record all missions trans-
. mitted by radio. .

o ' " 4o Flow of dats to and from FOC.
. * \'

g« Flow of data to battery FDC.

ﬂ . _ (1) Pire missions from air, ground observers,
3 ttalion ¥DC.

(2) Mire orders.

(3) Motro me.sage from battalion FOC or
Mvision Artillery FDC.

Data for replot.

. ®)
) (3} Survey data from battalicr ¥DC.
() Fire commands from battalion FUC battery,

ki b skt 2

(Z) “atterv Date Shzzt

(8) Time cn Tarcet

b, Flow of Data from tattary FDC,

i
(1) .xacutive officer's renort, 1
y
(2) Coordinates, description and effects oi‘ i
all torpets fired are sent to batlalion FDC, 4
3
(3) Fire for effect ¢ ~ordintes ard 2ltitude §
are sent. to battalion FIC when epplicable, i
(4) Data for replot is sent to tattaljon FIT, 1
(b) The Field Artillery Battalion F:C, t
o l. The mission o the field artillery battalicn FI'C
is to exercise tactical and technical fire control over its suh rdinate
batteries, Firine data are netmally processed in the batte-v FDC's and
chenked at either the battery or battulion FDC derendine on the orsani-
zation of the battalion, Operations censist of the following:
a, Construction of firing chsrts,
b, PFroduction of firing data when not accomrlished
at the battery,
r ) ¢. Comnmutation and application of corrections,
F ' d. Yassing of fires
] e. Coordination and dissemination of replot and
fire for effect dnta, ) i
' 2, FC organization, The battalion FDC is orpanized
prder the S-~3 to rermit fire control of sutordinat: units, It consists of:
a
{

oy i, oy . ' \\ : ~., e
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&e 3=} or assistant $-3.
0.

Operations sorgeant.
Chief ccyputer.

ghart operators.
z. tehboard operator-computer.

e & o (o
) [ ] (] [ ]

g

- g+ Redio telephons operators.

3. Division of responsibilities within FDCs

8¢ The battslion .r-3 is responsible for tho over-
all operation of the FDC. ~The assistant 5-3 must be capable of assum~
ing the' “functions of the -3,

Fire Direction Officer (FDO).

(1) Actively supervises the operation of the

FDC.

(2} Reviews all requests for fire received at
battalion.

(3) Prescribes the method of attack, the amount
of anmmition to be fired on each target, and issues the fire onder.

¢« Operations Scrgeant.

(1) Principal enlisted assistant to S-3.

(2) Maintains e situation map and prepares

overlays.
(3) Assists S-3 in preparation of operation
orders.
d. Chief computer.
= (1) Supervises all enlisted mcmbers of the

(2) Maintains consolidated records of ammuni-
tion supply and expenditures,

_ (3) Informs S-2 of the status.and progress of
fire missions.

8. Control ehart operator.

(1) Maintains a firing chart (battle map) called
the control chart.

(2) Maintains & fire capabilities ovorlay ard
eituation overlay.

(3) Informs the battery FDCts of changes in
the fricndly sitistion and fire capabilitios of othor battarics.

(4) Plots targsts and ennouncos tho altituilcs
of the targots.

(5) Roplots targets aftor odjustrant, obtoirn~
inz raplot data frem the adjusting tattery.

9
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. and cbeck chart operstors will not
operate at the battalion FDC unless directed by the commander, Duties
are the ssme as listed for the battery FDC.

Ko Switchboard operator camputer.
(1) Operates the FiC switchboard.

' e (2) Receives and records all missions trans- -
mitted by telephone.

¢ ' (3) Repsats back fire missions by telophone-
for battery FDC's and the observer.

(4) Provides proper cammnications on the
C Mtchboud for handling cne or more missions as needed,

Y & . h. Radio telephone operators.
' ' (1) Operate the radlo sets in FDC.

: (2) Receives and records all missions trans-
mitted by redio.

Ropeats back fire missions received by

radio for the battery FDC's and obseiver.

4. Flow of data to ard from FDC. .
& Flow of data to battalien FDC.
(1) Fire missions from groud and air observers,

(2) Pire missions from higher artillery head-
quarters.

(3) Metro messages.
(4) Replot data from batteries,
Fire for effoct data from batteries.
(6) Report of targsts fired on from tatteries.
(7) Executive officer reports.
b. Flow of data frem battalion FDC.
(1) Fire orders to ths batteries.

(2) Pire cuammards to tho batteries when battaiion
FDC i3 handling the fire mission.

Fire for sffoct data to non-ad justing
batterles vhen battalion is to fire for effect on a target.

(4) Metro messagss to the battories.
(5) Survey data to the batteries.
(6) Roplot data to the batteries.
(7) Battory data shoet

(8) Retuests for zddition2l fires to division
u‘ti]lcry.

10
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(9) Fire capabilities to division artillery.
(s) 7The Division Artillery FDC,

. 1. The miszion of the division artillery 7DC 1s to

control and direct the fires of the units over which tbey exercise tacti~
cal control. Operations consist of the following:

&+ Coordinate artillery fires aod integration of
these fires with the fires of other fire support means.

be’ Insure flexibility of artillery fires sufficlenv
to engage all types of targets.

8¢ Control of srtillery firss through orxders,
policies, and prior:ltios ard by means of adequate liaison uﬂ ccomunica-
tion.

-de Coordinate the execution of countermortar
fires.

8. Maintain a planning chart, operations chart,
8-3 Jowrnal and record of fire missions.

‘camaml roeport.

2+ FDC organization. The orga.ni&at.ion of the fire
direction center is varied to meet the existing requirements and condi-
tions. A type division artillery FDQ organization consists of:

f£. Prepare ths periodic an:?

a. Division Artillery S-3. |

H-

« Division Artillery Mssistant S-3.

Operations"_Sergeant .

o
*

{{=9
L]

Assistant Operations Sergeant.

o Necessary radio-telephone operators.

3¢ Division of responsibilities within FDC. Division
of responsibilities within division artillery FDC cannot be broken dowm
to individuals as listed in the battery and battalion FDC's. Individual
tasks are based on work load and organizational 30P. The 53 is respon-
sible and actively supervises the operation of the FDC. The assigrment
of specific duties within the FDC are made by the S5-3. Responsibilities
inclwde:

8¢ Receive and record datz fram artillery units emd
other sources pertaining to artillery fire capabilities, requests for
fire, enemy and friendly informatlon, snd displacement plans.

be Maintein an air operations map or chart to
include fire capabilities, zones of fire, no-fire line, 0-0 line, bomb
lin2, ard atomic safety lines when appropriate and disseminate this
information to lcirer artillery units.

¢+ Maintein an eccurste amunition record of the
total expenditures and the amount on hand for designated artillery units,

d. Supervise the execution of artillery atoric
fires.

€., Prcpare counterrortar plans and supervise thed.

.

execution.
4. Flow of aata to end frem FDC.

8. Flow of data to division artillery FDC.
1n
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(1) ~neceives fire missions frou iigher artil-
lery headquarters.

(2, Receives requasts for additional fire from
subordinate units.

(3) Receives fire capaﬁilitiu from subordinate
units. .

be Flow of data from division artillery FDC:

(1) Assigns fire cissions to organic, atiached,
or reinforcing units,

(2) Requests for add:ticnal fire support to
corps artillery FDC.

(3) lMetro ressages to subordinate units.

(d) The COE:E !! FaC.

1. The corps artillery FOC operates in much the same
manne» as the divislon art.‘llery FDC. The corps artillery FDC cperates
under tre direct supervision of the corps artillery executive officer.
Operctions consist of the following:

2+ Same as those showr for division artillery FOC
axczpt for sountermortar fire,

b. Coordinate the exzculicn of counterbattery fires.
A Y
2. FDC organization. The “D" .8 organized to perrmit
efficient division of duties among personnel. The organization is varied
to meet the existing requirements and con:htiox.s. A type corps artillery
FDC organization consists of:

&« Corps Artillery Zxecutive Officar.
be Corps Artillery 5-3.

&e Corps Artillery .ssistant 3-3.

d. Operations Sergeant.

&+ Assistant Opcrations 3argeant.

3. Division ~? responsibilities within FDC: Individual
tasks within the corps artillery FDC are based on work load and SOP.
Responsibilities include:

a. TReceive and record data from artillery units and
other sources pertaining to artillery fire capabilities, requests for fire,
encry and friendly information, and displacement plens.

b. Maintain an operations map or chart to include
fire capabilities, zones of fire, no-fire line, C~0 line, bomb line, and
atonic safety lines when appropriate and dissemiz:ate this information to
lower units,

€+ Maintain an accurate ammun :ion record of the
total expenditures and the amount on hand for desigr.ied artillery units.

d. Cupervise the executiun of a.rt.i‘ller'y atomic fires.

L. Flos of data to and fram FDC.

&+ Flow of data to corps artillery FDCi
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(1) Fire missions from highsr artillery head-
quariers.

(2) Request for additlonsl fire.
(3) PFire capabilities of subordinate units.
b. Flow of data from corps artillery FDC:
(1) Fire missions to subordinate units.
(2) Request for additional fires.
(3) Metro messages to subordinate units.
{e) The Artillery Group FDZ.

1e The field artillery group ordinarily is attached
to anoths * artillery headquarters. Hence, group FDC ususlly is not
directly oncerned with coordination with the supported unit or with
target intslligence to the same degree as other echelons. When the
group i» operating as the artillery headquarters for a task force or
similar organization, the group FDC functions similar to division artil-
Jory FDC. ‘hen distance procludes effective control of artillery units
by corps artillory, the grouvp FOC may be called on to assume certain
counterbsttery functions usually perforzed by corps artillery.

2. FDC organization. The FOC is urganized to perwit
efficient division of duticz arong personnel,’ The organization is varied
to nwet the existing requirenents and conditions. A type FDC organization
consis&s of's

&+ Grouo S=3.

Group Assistant 53,

io
.

{o
®

Cperations Serzeant.

[ [=N

o« rssistant operations sergeant.

3. Divisica of responsibilities within FD3. Individual
tasks are based on work load and 50P. Responsibilities include:

&+ Receive and record data from artillery units
-and other sources pertaining to artillery fire capabilities, requests for
fire, enemy and friendly information, and displacement plans.

b. Meintain an operations map or chart to include
fire capabilitiss, zones of fire, no-fire line, 70 line, bomdb line, and
atomic safety lines when appropriate and disseminate this information to
lower artillery units.

¢+ lMaintain an accurate ammunition record of the
total expenditures and the arount on hand for designated artillery units,.

d. Zoordinate counteriattery activities when

directed.
4. Flow of data to and fror FDC.
a8+ Flow of data to group FDC:
. (1) Fire missions from higher. artillery head-
quarters.,

(2) Fire capabilities fror subordinate uaits,

(3) Requests for adiitional fir: sup
subordinate vnils when the zroup ig operating as Lhe ariillery
for a tas!: force.

port frox
healquarters

13
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(i) Yetr> messages from corps artillery FDC.
be Flow of data fram group FDC:
(1) Fire missions to subordinate units.

(2) Request for additional fire sugport from
corps artillery TDC wien the zrzup is operating as the artillery head-
quarters for a task force.

(3) .Fire capabilities to corps artillery FDC.

(£) The Arty A-t3lery 7DC.

1. The arry artillery FOC is concerncd with the tacticsl
control of artillery 'writs revained under the field arty. Operatiors
include: assigning fire wissicns to the field arry artillery urits and
calling on the corn; artillery to particirate in Iimportant missions. Air
or naval suppsrt requests received at arcy aitillery FDC are referred to
the fire support coordinating azency.

2. FDC Organization. The organization of the fire
direction center is varied to reet the requirements and conditions existing.
A tyve of FDT organization consists of:

a, Arcy Srtillery O-3.

be Arry ‘rtillery fssistant 3-3.
3 ce Operations “ergéan .

d. Issistani "ncratio:s Jergeant.

Division of responsibilities within the FDC., Indivi-
dual tas!'s are oa°e1 an work load and 7CP. lesponsibilities include:

a. Teceive and record data from artillery units
ani other scurces pervai“lnv to artillery fire cepabilities, requests
for fire, enery and frie~dly inform: at’o“, an] displacorent plans.

b, Yaintain an sperations rap or chart to in-
clude fire capabllities, zones of flre, no~fire line, 0-0 line, borbline,
and at:ric safely lines wien apprepriate and disseminate this information
fo lcwer artillery units,

c. laintain an accurate armunition record of
the total expenditures and the amount cn hand for desiznated artillery
units.

d. Supervise the esecution of artillery atamic
fires.

e. \dvise the arry cngineer of survey requirarents

for arry artillery units,

L. Disserinale information on no-fire lines and
other limitations on firing tc army artillery units.

g+ laintain a record of army artillery ammunitiorn
received, ex;ended, on hand, ani availsble from ssurces outside the
arry area f:r allocation to the arny.
Lo TFlow of data to and from FDT.
a. Flow of data to Arcy FDC.

(1) Requests for additional fire.
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. (2) Fire capabilities of units retainsd
uwnder army control, -
' b. Flow of data fra: Ay FDC.

Fire missions to field sartillery uniis re-
tained undcs arvy control, . . .

O
. he Free flist! roclets.
(1) See zarazraph 93(1). Target zathering agencies, fire
direction centers, and weapons! crews mal'e up the grmery teams directly
invoived in the delivery of timily and effective fire.

e (a) Target gathering azencies include all visual and
electronic reans that serve as ssurces of targze: inforrzatinn.

(b) FOC (see paragraph 53(1)(3)).
{c¢) Veapona! crews (see parazraph 5g(1)(c)).
{2) Input consists of:
(a) Fire order from supporied or reinforced headquarters:
1. Target inforuation
8. Coordinates
b. Altitude
co Special considerations
2. ‘Varhead inforration
a. Type
b. TYield

o]

o Height of burst

o Other

1.

3. Method of fire
4o Time of fire

(b) Current metro information (from Corps Observation
Battalions and/or assigned or atiached met teams)

(¢) Location of firing site determined by bsttalion survey
team from control established by higher headquarters.,

(3) Attack of targets (see paragraph 5g(3)). The gunnery officer
(5-3) in a battalion FDC does not male the decision to attack a particular
target. The deccision as to the target, type weapon to fire, height of
burst, and ammunition expenditure is rada at the supported or reinforced
FDC (division, corps, etc).

(4) See paragraph 5g(4). Seme as for cannon except that firing
data is determined by camputation only. Data for each round must be
compuied individually.

(5) Fr¢ (see paragraph 5g(5)).

(2) Dattery FDC (ccuposite batialion)

15
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1. Mission (see paragraph 5z(5)(a)l).
&+ Computation of initial dsta, i.e., laying
(pointing) azirmuth, base (orienting) angle, initial quadrant elevation,:
lnd time of flight.

b, 00np‘tation of rmetro corrections to azimuth,
elevation, and time of flight.

Ce 00uputation of final laying azimuth, elevation
and time cf flight.

2. Battery FCC organization.
&, 0. ,
E. Chief Coriputer.

¢. Computers.

3. Division of responsibilities.

« The fire direction offic;z‘ki in chargz of ths
fire direction center (the fire direction teca~ ;. 3 assigned this duiy

by the baitery cormander. His duties include: supe.vision of FOC opera- °
tion and training of personnel, selection of flrl“ﬂ point(s), selectio:

of launcher(s) tz fire, issuing fire onder, malntenance of situation and
operations maps, and r~reparation of records and reports (armunition and
launcher statuss : )

be The chief computer acls as an operations ser-
geant, supervises com putaLiOﬁs rade by'einputers, distributes netro lata
to the corruters, and raintains a firimg chars.
!
c. fComputers corvert the fire rission and the FDC
order into fire commanis fir ‘he individual launchers.

4. Flow of data to and from FDC.

a. Firuv orders fron higher headquarters (sze pare-
graph 5h(3), above). The battalion 7DO's order would consist of the
launcher to fire, the firing pcint, and the concentration number. The
remaining elements would be taken from fire order from high headquarters
(i.es, HOB, type warhead, target, elc).

b. Survey data. Target coordinates are provided
by higher headquarters in the fire order (sce a above)s lLauncher ccordi-
nates ar. established by the battalion survey team from control previded
by higher headgquarters.

Ce Metro ressage. Metro infonration is obtained
from higher heaioaarters and/or organic or attached retorological teams.

d. Firing battery executives officerts report., This
report from firing platoon (section) leader to battalion FDC includes
measured azinmuth, reasured base angle, right and left traverze (deflec-
tion) limits, nininur elevation, ammunition data, and low-level wind data.

e« Commands to firing sections. Fire dirsciion
personnel sonvert survey data (target coordinates, launcher cocrlirates),

ammunition data, and met data to firing commands(deflection, time of flight,

and quadrant elevation) which are transmitted directly to the firine sec-
tion.

(b) Battalion FDC.

16
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1. Mission (same as battery, see paragraph 5h(%!(a)l).
Qe Battalion FDC organization.

2 53

be Assistant S-3 (FIO).

g+ Qperations sergeant.
d. .ggger computer.
@. (Compuiers.
3. Divislon of responsibilities.

&. 7The 3~3 is in charge of the fire direction
center (fire direction team). The 5-3'3 duties includes selection of
launchers to fire, selection of firing point, issuing fire orders, rmain-
tenance of situation and operations map, and preparation of records and
reports {armunition and launcher statuss.,

b. The assistant S5-3 or fire direction officer
exercises direct controul over the cozputaiion of fi ing date. iie super-

vises the activities of the chief computer ard compuflers.

¢. The operastions sergeant is tLe principle enlisted &

assistant to the fire direction offizer. . acts as platoorn. sergeant of
the operations platcon and supervises the work of all merbers of the FOC.

de The chief conpuier acts as éperations sergeant
in his absence. (als> see paragraph 5&25,Za)2§.)

e+ (3ee paragrﬁgh 5h(5)(x)3c.)
4. Flow of data to 'and from FDC (see paragraph 5h{5)(a)4)

(c) Above battalion level frae flight rocket units inputs
and outputs are identical to canncn artillery., Format of some of the

orders and reports is changad, These crlors and roperts are described at
Annex 3.

i. Guided issiles (for considerations similar to those discussed for
other systems reference to appropriate paragraph is given).

(1) General. These weapons are characterized Ly their ability
to deliver a powerful warhead over long ranges. The use of these weapons
requires the coordinated efforts of all target seeking agencles to locate
suitable targets. The corposition of the fire control team i3 as follows:

(a) Target acquisition agency.
(b) Fire direction center.
(c) Weapon crew,

(2) Input is similar to paragraph 5g(2) sbove and is expanded as
follows:

(a) Order from supported or reinforced headquarters to
deliver: a specific type @nd yleld) weaponj on target located by co-
ordinates and altitude; at a particular time. In Lacrosse system,
observers may also initiate fire requests.

(b) Current metro information from artillery observation
battalion or other teaw,

(c) 3urveyed location of firing site is determined by
battalion team from control established by higher headquarters.

(3) Attack: of targets (see also paragraph 5g(3) above).
17
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(8) lacrosse cystcn attscks targots with singles missiles
or hy si=maltunsous' dslivery of two or »ore missiles., Three rethads of
t firs are used

-

"1+ Direct = in this case the guidance station is
located so that the targel 1s viasible &t the guidance station tracker.

2. Offsst - guidance station cennot observe target but

target i» vidbh target survey unit located where visible to gdshnoo
station.

ﬁ 3. Unobserved - tarest ccordinatss ave hrown, btut
1 tareets canpot be ~hraprved by m:id nce elements,

(4) similar to cannon (2cs paregraph 5g(4)) excopt that data
f;r R:;;om. Sergoant, Corporel, and Pershing are vbtained ¥y ceapute~
tion

(5) Mizsile battalions handle fire raquests in tho manmer

aprropriaste to ths particular system involved. The specific detalls of
fire direction are as follcus;

(a) Corporal fire direccion conters

1. Oonverts rire information and certain basic data
{ te fire commzands,

2. Organizatian,
2. JO.
. : b, Chief coiputer.
S+ Coupnterp,
3. Dvision of Responaibilities.
&+ Fire divoction officor pians, ccordinatos,
and supervises the activities of tha fire diroction centsr and is rospon-
sible for ths training of the poiscnnal. Upon receiving a fire missien

he isaues a fire order. The fire dirsction afficer controls the fires of
the battalion,.

b. Chief computor is the chief asaistent to tha
FDG. He supervisos work in the fire direction center.

&+ Fire dimicticy ccomuter determines firing data
based on information containcd in the fire nissiecn, fire order and basic
dota. Ons of the computers propare: end raintains a fire copabilities
chart and & firing chert. Computers record end transit fire ccmuanls,

4. Tlcw of Data to ard frcm FDC.
f+ Target location (fram highsr heedquartera).

b Wespon to'ls used - typs and yleld (frcm higher
hesdquartiers), ’

e "Thme on tarmet - speoific tine on target or
f : tims desircd (x ~ca higher haadquartgra)

de C(wrrent wstro information (from artillery chserva-
tion tattalion or other souics of motro data).

| 8+ Firirng site location - deternined by battalion
[ survey tecm frou control establishad by highsr hooldquartors.
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f. Guidance settings for the guidance equipment
¢ adar, doppler radic, “and computer) and for the guidance equipment on the
" miscile are determined from the firc mission and the basic data. These
involve the determination of the relative locaticn of the target and the
radar. Target coordinates, radar coordinates, launcker lccations and
basic retro data are inputs involved. The outputs consist of settings.

8 ‘lachzad settings. Thase are determined from
special tables and 1ﬂ.orﬁation supplied by battalion special wszaponrs
officer,

Le Pointing information fcr the radar is provided
fram FDC corputations.

(b) Lacrosse fire directi-a center:

1. Ccocnverts fire mission inforratlion and certain
basic data to fire cormards

2. Fire direction organization,

a. FDO. .

be Chief corpul-=r, \ '
ge Computer. |
d. Chart cpcrator.

o rmgration 5.:cia

1o

2. Divisizn of Tespirsibllities,

cn cfficer supervises FDC

% oguldance station will guile a

es t be used for a particular
the tine to fire.

+1
operations, Ilo ra%ss deecisions as to whics
particular riss: le, tks tura and dive angle

tralectory, the firi=g sits Lo be uvsed and

8.
le

be The chisf conriter supervises the worl of
enlisted personnel in the FOC. e Is “ne siinciple assistant to the 707,
Hde also malntains a state of readi-ess chart.

Co oire diiotisy zimsubers work in teans so as

bz provide doibla zaputatics af Tiring data.

de Clarl aceratcr maintains a firing chart and by
the use of range azimuth fan anl other .7” tosls determines settings or
guldance stations, tracker, and launcler,

e« QOperations srecialist maintains a situation map.

Le Flow of Data to ani from FDC.

a. Target location may core fran a guidance station
or ray come to the FOC in the formi of target coordinates.

b. t%eapon (ray e stipulated by higher headquariers
or may be the result of DO determinations).

¢+ Time on target ray be specified by higher head-
quarters or :ay be lirected by FDO.

de Metiro inforuatlon,
ee Firing site location. Inspected launcher loca-

tions and guidance locations can bz used in dicoct and offset rmethods of
fire. Tor unotserved fire surveyed locations will bte used.

19
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f. Guidance settings for the guidance station
tracker ard other equipment in the guidance station. Guidance settings
must also be determined for the missile.

&+ Warheed ssttinga for the warhead.
h. Pointing information for the launcher. °
(e¢) Sergeanc system. This battalion has nos fire direction
center, The camputer on launcher takes target location, firing position
location, and metro data and autamatically computes the settings for the
missile and computes data required for laying. Laying is by semi-automatic

system. Required warhead settings are determined from Ainformatioi in the
fire request. ’

(d) Redstone system.

1+ The fire direction center converts Iire mission
Information and certain baslc data to flre cumands for this system,

2. Organization.
a. FDO.
b. Computers.
¢. Draftsman.
3. Division of Responsibilities.

&+ The fire direction officer supervises opera-
tions of \the battalion fire direction center.

b. Computers determine firing data based on
information contained in the fire mission and basic data.. They record
and transmdt fire commands.

ce The draftsman prepares and maintains the fire
capabilities chart.

4e Flow of data to and from FDC.

: a. Target location information comes from higher
headquarters.

b. Weapon type and yleld comes from higher head-

quarters.
ce Time on target 1s determined by higher headquerters.,
d. Metro information,

8. Firing site locaticn is determined by battalien
sureoy team from control furnished by higher heudquarters.

£. Guidancs settings for the inertial guidance
systcn 19 determined frum ths relstive location of the targst ard tha
leuncher plus metro information. Guidznce settings are m:tde entirely ¢a
the missile,

K+ Varhcad settings are made as prescribed.

he Pointing informution ~ the launcher is laid iu-
the appropriate direction by battrlion porsonnel
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(¢) Pershing missile system, This system is not expscted
to have a fire direction centor of the normal forr. This system opera-
tion will be similar to that specified for the Sergeant system (see .
paragraph 51(5)(e). 1
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I11., GENERAL PROCEDURAL EVALUATION AﬁD OPERATIONAL IMPROVEMENTS

6. GENERAL APPHOACH

a. The input and output data necessary for techn}cal field artillery fire
control was considered at all artillery levels. The flpw of these data was
analyzed with a view toward eliminating time consuminé procedures and improving
the eyatern in general.

b. As thisstudy considers only input and output data any evaluation must
assune an efficient communication system, A great majprity of the necessary
inputs and outputs for fire control are generated some distance from the
artillery FDC and the effectiveness of the fire is directly related to timely
accurate circulation of these data. ‘ .

c¢. All functions in the present syétem such as computing data cireculation
and reporting are performed by the human brzin and by manual action. With the
exception of ballistic computations they are relatively simple repetitive
operations. Like all similar functions involving human manipulations thoy
exhibit two major disadvantages: one, they are subject to error, two, they are
time consuming. Both of these disadvantages are aggravated under combat
conditions by such factors as fatigue, mental strain and anrieties,

d. Operational improvements to the present system would fall under one of
three broad catagories:

(1) Communications
(2) Computational techniques
(3) Eliminatioa of human data handling errors
e, Examination of the system &s a whole, or each of the above mentioned
catagories reveals no significant improvement which can b2 derived from tha
means at hand -~ i.6., the human mind or equipment presently available,
f. The present system and equipment are being utilized to their maxinmum

effectiveness, Ejuipment currently under development will improve the present
system, (See Section IV, Discussion of Proposed System Manual).
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IV DISCUSSION OF PROPOSED SYSTEM-MANUALX

7. ASSUMPTIONS PERTAINING TO PROPOSED SYSTEM-MANUAL

a. That all assunptions pertaining tc present system (Paragraph 4,
Section II) are valid and will also pertain to the proposed system.

b. That weapon system computers possessing the charactefistics of
field artillery computer (FADAC) and JUKE BOX will be available.

8., NARRATIVE DESCRIPTION OF PROPOSED SYSTEM=MANUAL*

a., Detailed description of the proposed system would largely be a
repetition of Part II, paragraph 5, "Narrative Descript.on of Present
System". Weapon system computers will have a deﬂtnite impact on the

present system, resulting in the proposed system fri eventually leading
to some degree of ADP systcm, {

bs. Over the years, the artillerymen have sought the perfect solution
to the ballistic problem. Such a solution would be accurate under all
extremes of geometry and ballistics pertaining to k given weapon system.
The search gained impetus from the development of atomic munitions for
conventional artillery weapons and the miny missiles systems being aldded to
the artillery arsenal. Tremendous strides forward have been made resulting

in siwplified techniques, improved giring tables, and highly developed
graphical equipments.

TETRON

(1) New ballistic computational techniques are invariably a ]
compromise between simplicity and accuracy. The simplest techniques would ;
be a tabulation of horizental ranges and the elevations or launch angles i
necessary to attain those ranges under stipulated conditions. Of course,
since these variable stipulated conditions would rarely occur, this
solution althoush simnle would be extremely inaccurate, The most accurate
golution would be an immensely large accumulation of data depicting cor-

rections for every conceivable combination of geometric and ballistic
elements.,

(2) The computational soiutions to the technical fire control
problem, either by tabular or graphical methods, are parformed by the huwan
and like all similar functions are time consuming and subject to error,

¢. Electronic digital gun data computers appear to offer the ultimate
solution to the problem of increased accuracy and sveed. Thc development
of the Field Artillery Fire Control System l-35 was a significant step 4n
the righ{ dircction., This system util-ied -n electromechanical analog conm-
puter and onened a ncw era in gunnery techniques., The Fire Controcl System
M-35 resulted in improvement over graphical means in both speed and accuracy,
but this exnerience also pointed to needs for imnrovement in thn overall
fire contrul problez., The analog system had several disadvantz es, It 1
sufficed in accuracy of solution for the shorter range weapons .uch as the
105 and 155 ma Howitzers; however, the need was to exnanl the computer
appiication to 2}l artillery weapons., This indicated a more flexible
syatem of computing than the anilog system was capable of providing and
lead quite naturally into the digital ficld. The digital computer can be
prograrmed to nccommodite ballistie ani geometric solutions for any present &
weapon cystem glving the desired accuraey, flexibility and sneed, |
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d. The principle difference betwcen the present and proposed systems
1i¢s in the fact that weapon srstem digital computers will be employed
throughcut all firing units of the artillery. For example, it is envisioned
that FADAC will be programmed tos solve the cannon and free flisht rocket
ballistic problems and be issued one per battery-sized unit. The JUKE BOX
computer, progremned to solve the Redstone Missile problem, is now in the
hands of the user. The Sergeant computer is under development and will be
an integral part of this system mounted on the launcher,

e. The advantages of the pronosed system are:
(1) Accuracy. |
(2) Speed.
(3) Elimination of human computetional errors,
f. The disadvantages of the proposed system Arf:
(1) Equipment is subject to failure. ‘
(2) Back-up manual system is required in cese of computer failure,

(3) A1l inpuis and outputs will be subject to human proéessing at
ail echeions which increases error aqd is tinme consuming.

(4) The weapon system comnufers are not tied into a network and
thus do not have the capability of transmitting and seeking info:mation from
other computers.

*The term "manual" as here employed signifies the system wherein all fire
direction action beyond technical tallistic solutions are performed manually,
Under this definition the firing duta are generated by computer as an isolated
technicai computing action, not as an ADPS function.




V DISCUSSION OF PROPOSED SYSTEM - ADPS

. 0 .
9. ASSUMPTIONS PERTAINING TO PROPOSED SYSTEM - ADPS

a. Organizational changes in the type field Army (Section 1I, para 4a)
will not effect the requirement tor each artillery echelon to have the input
and output data necessary for solution of the technical fire control probiem.

b, TComputers capable of meeting the functionzl requirements of processing
technical fire control input-and output data will be available to combat
troops in the field.

c. That all equipment as described in AE? - SIG - 940 - 22, dated
15 March 1957, will be available for the proposed ADP Systeu,

d. The computer network handling technical fire control input ané output
data will be capable of:

(1) Transferring data as desired between all computers in the network.,

(2) Responding to query from other computers or devices in the net-
worke :

e. Weapon system computers will oe an integral part of the computer
network; however, their network function will have to be subordinated to

their primary function of computing a solution to the ballistic fire control
problen.

f. That the following computer equipment will be available at the levels
indicated:

(1) Fire units (battery or battalion) - A standard weapon system
computer,

(2) Division, group, corps and army artillery Field Data computer(s),
the size to be determined by application studies.

10, NARRATIVE DESCR1PTION OF PROPOSED SYSTEM

a, The proposed ADP system will perform essentially the same functions
which are currently performed under the present cystem with the exceptions
that both human error and time consuming manual procedures can be minimized
or eliminated. ADP techniques are introduced primarily as a replacement for
the methods of manually recording, tabulating, filing and transmitting data
from one echelon to another.

b, The proposed system has the same inputs and outputs as the present
manual system, however, equipment which could transmit, display, store and

recall these inputs and outputs would virtually eliminate the disadvantages
of the present systen.

c. As discussed in the present syétem, solution of the artillery techni-
cal fire conirol problem reguires certain input data, A large amount of the
data is generated scme distance from the firing unit and any soclution, rather
by manual or couputer methods is denendent on this data. For excumple, met
information. In the present nmanual system met data is usually generated at
cor;.5 (observation tattalicn vet station) and in the vorse case separately
transaitted through the corzunications chain to corps artillery, division
artillery, artillery battzlion and artillery battery requiring manual d=ta
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handling procedures at each level., Cdnvers:ly, as a result of fire mission(s),
certain output data is generated aad must be transmitted through the communi-
cations ¥ink to the higher headquarters concerned. For example, requests for
additional fire, reports of targets fired on, and ammunition status data.

de The proposed system would provide for rapid and accurate circulation
of information. In the proposed ADP system met data would be inserted into
the computer network at corp artillery, transmitted throughout the network in
digital form with the capability for display and storage a2t all levels, This
capability for more timely met data would mean significant improverment in the
accuracy ol artillery fires. Met data is only an example, all other inputs
and outputs would be treated in a similar manner, .

e. ADPS as applied to field artillery technical fire control input and
output ¢ata is a function of information storage, retrieval and transmission,
(See Master Logical Flow Chart at ANNEX 6, Appendix D.)

11. PROBLEM AREAS INCIDENT TO THE USE OF ADPS,

a. VWYeapon System computers for solution of the artillery technical fire
control problea will create a degree of dependence udpon equipment which is
subject to failure, In the event of failure, use would be made of available
computer facilities of other units; this faiiing, provision must be made for
manual solution of ine protlen.

b. Weapon systen computers will have the capability of working in the
ADPS net. These computers will send, receive and store information. Priority,
however, must always rest with the primary function of computing firing data,

¢. The ADPS will be highly dependent upon a complex communication system,
Provision must be made for a means of communications, in event of failure.

d. The possibility of insertion of false data and the removal of data
by unauthorized pe.-sonnel will exist. Prevention of such occurrences should
be a c¢onsideration of znachine design and computer programs,

e. Additional study will be necessary to determine liow long data should
be stored (filed) within the nemory devices of the comruters.

f. All personnel using the proposed system must be inculcated with the
concept that the system is not & substitute for accuracy. Output duta will
only be as accurate as the input data,

¥ice, o . ‘\\. . _,._ﬁ__ii,_
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VI. STUDY RESULTS.
12, DETATLED CONCLUSIONS.
g
a. Cdmputaticnal solutions to the technical fire control pro-
blem, either by tabular or graphical methods, are ot the present time per-
formed by the human brain and are time consuming and subjJect to srror.

b. Electronic digital weapon system computers appear to offer

. the ultimate solution in both accuracy and speed,

¢e If weapon system computer data inputs and outputs are sub-
ject ‘to human processing at, all echelons, increased error and time-loss .
will result,

d.- Automatic data processing will facilitate the rapid and
accurate transmission, storage and retrieval of information,

e. Weapon system computers will have the capability of working
in an ADPS network, however, their priority function must be onz of com-
puting firing data.

fo Utilization of ADP at one level will require utilization
of ADP at all levels for the full realization of the speed and accuracy
of the system.

ge The ADPS system will be dependent on a complex communication
systems OSome n.eans must be provided for a back-up system of communications
in the event of failure,

h: A test application of ADPS to artillery fire control, as
opposed to the use of weapon system computers without communication
linkage tc an ADPS, will be requitred before a realistic evaluation
of ADPS can be made. Only after the equipment has been made available
and the overall flexibility detérmined can a really valid conclusion be
established,

13. DETAILED RECOMMENDATIONS,
a. Approval of this study and its findings.

be Action by USCONARC tc provide the data transmission and
storage capability visualized for the integrated ADPS - weapon system
computer network.

ce ALl further efforts in this study field be closely coordinated
with the U. Se Amty Artillesy and Missile School,

d. That this coordination paragraph ¢ above be effected by means
of a small woriking group consisting of military representatives from the
USAAELS and the ADP3 Test Facility Systems Groupe This coordination sheuld
result in cavings of tirme and mon - in Lhe overall anelysis and progremming
effort necessary for application or ADPS to Field Artillery Technical Fire
Contrel Trmub/Outpul Data.

\. .
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ANLEX 1

¢ ORGANIZATION OF STUDY TASK GROUP
The U, S. Aimy Artillery and Missile School, Fort 3ill, Oklahoua,
was assigned this study by HQ USCONABC directive dated 20 May 1958,
Captain Russell J. Miller of the Gunnery Department, Research and Review

Division was assigned as the project officer.
0
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16.

ANNEX 2
GLOSSARY

ADP - Automatic Data Processing.
‘ADPS - Automatic Data Processing System.
Alphanumeric Length - Total number of leiters and numbers.

Calibration Data - Data applied to a gun in a battery to make its
cauter of burst or impact form a definite predetermined pattern with
tne: centers of bursts of the other yguns in the same battery.

Character - A digit, alphabetical letter, symkaa, or punctuation
mark that can be read into the computers , .
Charge - In some types of cannon artillery, the projcctile and the
propellant are loaded separately. The propellant is divided up into
increments called charges. ‘ I

Computer Input -~ Infoimation trfgsferred from secondary or external
sources into the internal storage (memory).of the computer. (This
means that it must be in a form language acceptable to the computer,
Examples: of external sources indlude, but are not necessarily limited
to punched cards, tapes, ete, and magnetic tezpe).

Computer Output = 1. Information transferred from the internal
storage of a computsr to secondary storages 2. Information transe
ferred to any device outside of the computer,

Concentration Number = An alphanumeric s /mbol uscd to designate any
target. This target may or may not have been fired upon previously,

Counterfire - Fire intended to destroy or neutralize enemy weapens.

Duta for Replot = The coordinates, altitude, fuze, and concentration
number of a target that has been fired upon. The coordinates and
corresponding altitude are the trie values, and not necessarily those
obtained initially from the fire for effect elevation and sits,

Deflection - The horizontal, clockwise angle from the line of fire or
line of fire extended to a designated aiming point. Deflection is never
greater than 3200 mils,

Drift Correction - The correction applied to the defliection to compensate
for the drift of projectile. This drift is a result of ths forces of air
resistance and gravity on the rotating projectile.

Element - One specific input items This item might bec one word, line, or
several lines in length.

Elevation =~ The verticzl anglé between the line from the muzzle of the
wezpon to the target and the axis of the bore,

Exscutive Report - The executive officer reports to the FDC all conditiors
thut affect the firing of battery.

™
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17.

19.

20,
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2.
25.

26,
27,

29.

FADAC - Field Artillery Digitei Automatic Computer,

ntrol - All operations, connected with the planning, prepara-
tion, ard actual spplication of fire on a target (see tactical fire
eontrol and technical fire control).

Mire Control Equipment - Equipment required and used to aim '
guns, or controlled missiles at a particular target, Fire control

equipment includes all instrmments used in ‘alculating and adjusting
the proper elevation ard deflection of guns or missiles in flight,
Inclxded are such items as radars, telescopes, range finders, pro-
dic.ors, directors, computers, power plants, aiil communications con-
trol systems connecting these elements,

Fire Control System - A group of interrelated fire :ontrol equipment
and/or instrumenis designed for use with a weapon or group of identical
weapons.,

Fire Mission -~ A specirac assigmment given to a fire unit.

Fire Plen - The prearranged plan of fire to be delivered, It includes
the priority of fire, the time of fire, and ths concentration numbers,

|
|

Fire Unit - The mmallest comhat unit normally ployed to shoot a com~
plete fire mission,

e

I

FSCC ~ Fire Support Coordination Center,

Fuze Setting - The time in seconds between activaticn of the time
measuring mechanism and the funct:.oning of the fuze,

Copy = Document in readable form.
Juke Box - Firing Data Computer (Redstone)e
UE" ~ A factor that is applied to the actual range for a point to
determine the range which must be fired to hit that point. This
factor is the result of registration and/or the solution of a metro

message.

Massed MNonatordc Fires - Delivery of a maximum number of rounds from

. many pieces in the ‘shortest possible time and without adjustment.

30.

3.

3ise

Met Messase -~ A meteorological message giving data about atmospheric
conditions,

Orienting Anzle ~ The horizontal clockwise angle from the line of fire

to the orisnting line or the orienting line extended is caliled the
orienting angle., It is never greater than 3200 mils. The orienting
line is a line of known direction matorialized on the ground.

Registration Point - Terrain feature or other decignated point upon
which [ire is adjusted to obtain registration corrections.

S5-3 = The officer in a unit who is in charge of the primary operation
of that unit, as opposed to the secondary operations, such as record
keeping, intelligence, and supply.

e e 2. e

orders affecting the 5-3 Section are recorded with an entry describmg
the action taken if any.
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35

36.°

37.
38.
39.

40,
41,
42.

L3,

1.

2.

3

5a
6.

SOP - (Standard Operating Procedurs) = The procedure, varying from
unit to unit, by which that unit accomplished its assigned tasks.
This procsdure is normally basel on the procedures outlined in army
field and technical manuals.

Spec*al‘gprrect*ons «~ Corrections applied to defle.tion, quadrant
elevation, and time which compensate for the uneven distribution of
the guns in the firing un‘t area and the velocity error,

System Input - Any information entering a particular system, (It
may be verial or written, and is not necessarily in a form and langu-
age acceptable by the computer.)

System Output = Any information produced by the particular system.
{It does not necessarily need to be in the form and language of the
computér, )

Igb?ical Fire Control -~ The manner in which fire power is anployed with
regard to selection of targets, opening, suspending, or ceasing fire,
and classes of fire.

arzet List ~ A 1ist of known or suspect targets that might be firad

T
A LA
upon in a given situation. !

Technical Fire Control -~ The method or means employed to place accurate i
fire on the target. ;

Tire o1 Target = A given time when simultaneously, the initial rounis
from every unit firing on a target will land on that target.

T

TOL - (Table of Orpzanizalion and Kquipmeni) - A table pertaining to a
particular type of unit which specifies the equipment and personnel
nomally found in that unit,

VE _(Velocity Error) - Those ballistic variations from firing table
standards which cannot be measured (wear of tybe, shell surface finish,
powder moisture content, ote.) and for which the resultant range effect
can be determined only by firinm, are, for convenience, grouped together
in one quantily and termed velou4~v error. {VE).
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APPEXIDIX A TO ANLEX 3
INPUT, OUTPUT, AND FILE DZFINITION

1. INPUT.
a. To cannon battery FDC.

(1) Fire missions from air, pround observers and battalion FDC.

(a) Observerts fire request (Sample Fig 1, Form Fig la):

1. ¥aximum of 16 elements, Up to 60 alphanumeric
characters per line,

2. There are 120 characters in an average request.
The maximum request would require not more than 160 characters.

3. The number of these requests will depend on the
tactical situation. A :.asonable estimate would be 15 requests each 2i-~
hour period.

4o Average time to transmit thiu'equest is 60 seconds.

g 2, Form Fig 1a).

i+ Maximm of 10 elements. Up to 12 alphamumeric
characters per line.

(b) Subsequent fire requests (Sample

2. There are 25 characters in an’average request. The
maximm request would require nect rore than 60 characters.
/
3. The nurber of these requests will depend on the
nunber of missions adjusted and the ntmber of corrections per mission,
A reasonable estimate would be 5 corrections per mission or a total of
75 corrections per 24-hour pericd.

4+ Average time to transmit this request is 15 secornds.

(c) Firing battery data sheet (Sarple Fig 3)

. 1. Maximum nunber of elements per data shect is 6.
Up to 70 alphanumeric characters per line.

2+ There are 420 characters ln each deta sheet.

3. The number of data shcets will depend on the tacti-
cal situation. A reasonahle estimate would be 1 each 24-hour period.

4o Average time to transmit the data is 6 minutes.

(d) Time on target (Sewple Fig 4, Form Fig la)

1. lMaxdmm of 11 elements. Up to 34 elphanumeric
c¢haracters per linc.

2. There are 144 characters in an average mission. The
maximm request would not exceed 160 characters.

3. The number of these missions will dopend on tha
tactical situstion., A reasonable estimate would be 2 missions eacit 24~
hour period.

Appendix A to Annex 3




Le Average tirme to transmit this mission is 60 secords.

(=) Fire for effact location (Sample Fig 5)

1l. llaximm of 4 elements. Up to 20 alphanumeric char-
acters per lina.

2. There are 71 characters in an average transzission.
The maximum transrission would not require more than 85 characters.

3. The nurber of these transmissions will depeni on the
tactical situation. A r:asonabie estimate would be 5 each 24~hour period.

Lo Average time to transmit is LO seconds.
(2) Fire_orders (Sample Fig 6, Form Fig la).

(a) liaximum of 14 elements. .Up to 35 alphanmumeric char-
acters per line. '

(b) There are 120 characters in an average order. The maxi-
mun onder would require not more than 180 characters.

(¢) The number of these orders will dgqpend on the organiza~
tion for conbal and the tactical situation. A reas;qble estinate would
be 10 orders each 24~hour period, |

(d) Average time to transmit or issue this order is 20 seconds.

(3) Meiro ressages (Sample Tig 7, Form Fig 'ﬁa).
]

(a) Maximua of 13 lines. Up to 10 alphanumeris characters
per line. i )

‘.'
(b) There are 90 characiérs In an average nessages The
nmaximun report would require not ucre than 14,0 characters.

(¢) The maxinun number of ressages would be 12 per 24~hour
period.

(d) Averaz: time to transmit this message is 180 seconds.
(4) Replot data (Sample Fig 8, Form Fig la).

(a) Maxdimm 6 elerents. Up to 20 alphamumeric characters por
line.

(b) There are 97 characters in an average transmission. The
maximun would require no more than 100 characters.

(c) The number of these transmissions would denend on the
tactical situation and the organization for combat. A reasouable estimate
would be 5 oach 2L-hour period.

(d) Average time to tranaorit date is 30 seconds.
(5) Swrvey data (Sample Fig 9).

(a) Maximun of 7 elements. Up to 75 alphanumeric characters
per element.,

(b) There are 227 charazters in an average transrission. The
naximun tranamission would rot exceed 300 characters.
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(e) The number of these transmissions will depend on ths
tactical situation and the organixztion for cczbat. A reasonable mmber
would be 1 sach 2j~hour period. '

(d) Avorage time to transmit data is 240 sesonds.

(6) Pire carmands from battalion FDC (Form fig la)

(a) Maximm of 15 elements. Up to 3C alphanumeric char-
aoters per element.

(b) There are 110 characters in an average transmission.
The maxiaum would require no more than 250 characters.

(¢) The mmber of these transmissions will depand on the
tactical situvation and the organization for combat. A reasonabls mumbex
would be 2 eaoch 24-hour poriod. i

(d) Averago time to tranamit data is 60 seconds.

b. To cannon battalion FDC.

(1) Pire missions from air end ground observers
(a) Qbsorverts fire requast (ssaple }"is 1, Forn Fig la)
1. Soe a(1)(a)l above. ’ :
2+ Seo a(1)(a)2 abovo.
3+ The number of those requosts \ill depend on the
tactical eituation and the orgenization for oombate. A roasonable esti-
mato would bs 30 oach 24-hour periods
4+ Soe a(1)(a)4 above.
(b) Subsoquent fire roquant (smple Fig 2, Form Fig la)
L. See a(1)(b)l above.
2+ See a(1)(b)2 above.

. 3. Tho nmber of thsse requosts will dapend on ths
mmbsr of missions adjusted end the number of corrections por mission.
A reasonadle estimate would ba 5 corrcotions per ndssion or 150 cor~
rections per 24-hour poriod,

4e Seo a(1)(b)4 abovo.
(2) Firp missions from higher artillery hesdquarters
(a) Eips mission (cazaple Plg 10, Form Fig la)

1. Madiuam of 13 olecaonts or lines. Up to 40 alpha-
nuroric charactors por lino.

. 2+ Thore aro 22, characters in en avoraze mission. The
naxinun missfon would require no mora than 250 charactors.

3+ The number of these missions will depend on the
tacticsl sitvation end tho orgonication for cexbate A reasonable ostinate
would ba 4 overy 24~hour poricd.

Lo Avorage tins te trancmit this nmicsion 1s €0 nooczds,
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(d) Iire on target (Sexple Fi~ ', Form Fig la).
lo See l(l)(d)l above,
2s Seo l(l)(d)g above,

) 3. The mmber of thuss missions will deperd o the
tactical situation, A reasonsble estirats would be 1 ever, 2i-hour
”udo

- ke See a(1)(d)} above.
6) Matro messages (Cample Fig 7, Fomm Fig 7a).
(a) See 2(3)(a) abeve.
(v) See a(3)(b) above.
(c') See a(3)(c) above.
(d) Ses a(3)(d) above.

‘v

(4) Replov data from batteries (Sample Fig 8, Form Fig la).
(a) See a(4)(a) above,
(b) See a(4)(b) above. .

(c) The number of these transmissions would depend on the
tactical situation and the organization for combat. A reasonable estimate
would be 15 each 24~hour period.

(d) see 2(4)(d) above.

(5) FPire for effect dats from batteries (3azple Fig 5).

(a) See a(x)(e)l atove.
(b) Sce a(1)(e)2 above.

{¢) The number of these transmissions will depend on the
tactical situation and the organization for combat. A reasonable esti-
nate would be 15 each 24~hour period.

(d) See a(1)(e)L above.

(6) Report of tarsets fired on. {Sample Fig 11).

(a) Maximm of 4 elements or lines. Up to 40 alphammeric
characters per line,

(b) There are 101 characters in an average transmission.
The maximum transmission would not exceed 150 characters.

(¢) The number of thesec tranamissions will depend on the
tactical situation and the crganization for corbat. A roasonable.estimate
would be 3C transmissions each 24~hour period.

(d) Average time to transmit is 30 seconds.

(7) Executives revort (Sample Fig 12).

(a) laxdmm of 10 elements or lines. Up to 300 alpha-
numeric characters per line.

Apperdix A to Annex 3 I
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(b) There arg 550 characters in an average report. The
maxinue report would require not more than 1000 characters.

(¢) The mmber of thess reports will depend on the tastical
nituat.ion, i.0., hov many times the battery displacos. A reasonabls esti-
mito would be 2 reports each 24-hour pericd.

. (¢) .Average time to transmit this report is 180 seconds. -
c. To Dlv:lsion Artillery FDC.
. (1) Eg missions from higher artillery headquarters
(a) Fire mission (Sample Fig 10)
1. Seo b(2)(a)i above.
v . ?_. See .b(z)(a)z above.

3. The number of these r:issions wiil depend on the
tactical situation. A reasonable etiziie would be 1 each 24-hour periocd,

Le See b(2)(a)y above.
(b) Time cn target (Sample Fig 4).

1. Seo a(1)(d)l above. 1
2. Sec a(1)(d)2 above.

3. The nuber of these missions *411 depend cn the
tactical situation. A reasonable estimate would ke 1 each 72-hour perind.

4

(2) Reouest for additional fire from subordinate units {Sample
Fig 13)

See a(1)(d)4 above.

(a) Maximum of 11 elerments or lines. Up to 60 alphammeric
characters per line.

(b) There are 280 characters in an average request. The
maxinun request would require not riore than 300 characters.

(¢) The nurber of these requests will depend on the tactical
situation and the organization for combat. A reasonable estimate would be
6 every 24~hour perioc.

(d) Average time to transmit this request is 90 seccnds.

(3) Fire carabilitios (Sample Fis 1)

(a) Mexirum or 3 elzments or lines. Up to 37 alphanumeric
characters per line.

(b) There are ‘?6 characiers in an average trans-ission. The
maximm transmission wouwld require not more than 120 characters.

(¢) The nusher of these transmissions will depend on the
tactical sitvation and the organization for corba‘. A reasonable estinate
would be 4 transmissions each 24-hour period,

(d) Averaze time to transmit is 20 seconds.

d. To Corps Artillery IDC.
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(1) Fire m!ssions from higher Artillery headquarters
(a) PFire mission (Sample Fig 10, Form Fig la).
1. See b(2)(a)l above.
2, See b(2)(a)2 above,

3. The number of these missions will depend on the
tactical situations '* reasonable estimate would be 2 every 2i-hour
period, _

4o * See b{2) (a)4 above,

+ (b) Time on tarse® (Sample Fig 4, Form Fig la).
v 'l.' Sea a(l)(dll above,
2. See a(1)(d)2 above.
3_0 T

>
tactical situvation, A rea
periol,

nurd
sonab.

er of thes2 missions will depand on the
ole estimate would be 1 every 72-hour

4o Tee a(1){3)4 above,

(2) iequest for additional fire (Sample Fig 13).
{a) Zec ¢(?)(a) absove.
(b) 320 c(2)(L) abovz.

, (¢) The nunter of these requests will depeni on the tactical
situation. A reascnable estimate weould bde 3 every 2L-hour period.

(1) ne= 2{2)(3) =2hove.

3

(3) Fire cavshilities {Sarple ™e 1L).

’ z

(a) <ee c(3)(a) arcve,

(b) 3Zez c(3)(d) avove.

(¢) The nurber of these transmissicns will depend on the
tactical situation anl the crizanization for casbats A reasonable esti-
rate vould »c 2 every 2)i=hour nericd,

(d} 3ee c(3)(d) above.

e, To Aruillery Group FOC,

(1) Fire rissisns from hisher Artillery hcaiguarters.

10, TForm Fig la).

2. 3ee b(2)(a)2 above,

3¢ The nmuber of thusz missions will depend on the
tactizal sitvation. A reasorable estirate would de 12 every 24-hour

p2riod.
Le See H(2)(a)y above,
Appendiv A ‘o Annex 3 6
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(b) Iime on target (sample Pig 4 Porm Pig la)

1e Ses a(1)(d)1 above.

20 See I(l) (d)g abocve.

3« Tho number of these missions will depond on the
tastical situstion. A reasonable estimate would be 1 every 72-hour .
p.d“o )

ko See a(l)(a)4 above,

(2) Pipe cavabilities {ssmple Fig 1)

(a) Soe o(3)(a) above.

(b) See o(3)(b) above.

(6) The number of these transmissions will depend on the
tactical situation, A reasonable estimate would be 2 every 24~hour
pﬁriwo

(d) see c{3)(d) above.

(3) Requests for edditional fire support frem subordinate units

when the grouo is operating as the Artillery hoadgﬂx;gerg for a task fores.
!samplo Fig 13)

! .

(a) See c(2){a) above.

(b) see ¢(2)(b) above. ; ]
(o) See ¢(2)(a) abovo. ;
(d) soe ¢(2)(d) above, |

(4) V¥etsco message (sample Fig 7, Form Fig 7a)
(a) See a(3)(a) above.

|
i

{b) See a(3)(b) above.
(o) See a(3)(c) above. i
(d) See a(3)(d) above.
f. To Army Artillery FDC.
(1) Requests for additional fire (sample Fig 13)
(a) s5ee c(2)(a) above.
(b) See o(2){b) above.

(¢) The number of these requests will dopend on the tactical
situntion. A ressonable estimate would bs 1 every 72-hour period.

(d) See e¢(2)(d) above.
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(2) Fire capabilities (Sawple Fig 14)
(a) See o(3)(a) adove.
(b) See ¢(3)(b) sdove.

(¢) Tho number of these transmissions will depend on the
tactical situation. 4 reaszonable estimate would be 1 every 2-hour period.

(d) See ¢(3)(d) above.

g. 7o rocket battery FDC (ccmposite battalion cnly; ths=e is no battery
¥OC in an Honest John battalion).

(1) Fire mission (Sample Fig 15, Porm Fig 15%).

(a) Maximm of 9 elaments or lines. Up to 40 alphammerde
characters per line.

(b) There are 100 characters in an average mission. The
maximm mission would require not more than 120 characters.

{¢) The number of these fire missions wiil depend oa the
tactical situation. A recsonable estimate would 6 missions each 24~
bour period.

(d) Average time to tranamit this miaeion is 60 seconds. '

(2) Fire order (Sample Fig 16, Form Fig 15a).

(a) Maximm of 3 elements or lines. Up to 30 alphsnumeric
characters per line, .
I
(b) There are 80 characters in an average order, The maximum
order would require not more than 100 claracters.

(c) The number of orders will depend on the mumber of fire
misaions. A reasonable estimate would be 6 orders each 2,-hour period.
(more than one per fire mission may be required).

(d) Average time to transmit this order is 10 secords,

(3) Metro messpges (Sample Fig 7, Borm Fig 7a). Same as for
cannon excopt Type 4 message is used.

(a) See a(3)a above.
(b) See a(3)b above.
(¢) See a(3)c above.
(d) See a(3)d abovs.

(4) Launching platoen ccurenderts roport (Swmple Fig 17, Form

Fig 152).

(a) Maximam of 12 elcuents or linec. Up to 35 alphamumeric

" characters per line.

(d) There are 260 characters in an average report. The
maxiqum roport would require not 1iore than 260 charactera.

(c¢) The mrbar of reports will depond on tha tacticzl situa-
tion, specifically - the nuabsr of firu missions wd the nusber of positicns
a unit occuples. A reasenskle cstiuate would bs 10 reports esch 24-hour
period.
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(d) Average tine to transtit this mission is 3 minutes,

(5) Survey 3ection eport (3ample Fig 18, Form Fig 15a).

(8 Maximum of 4 elements or lines., Up to i, 2lphammeric
characters per line.

(b) There are 90 characters in an average report. The
maxinum mission would require not more than 103 characters,

{¢) The nunber of these reports will depend on the tactical
situation, specifically - on the number of firing points selected. A
reasonable estimate would be 10 reporta each 24-hour period.

(d) Average time to trﬁnsmit this report is 60 seconds.

(6) Low Level “ind Corrsction Report (Sample Fig 19, Form Fig

15a).

(a) Maximuer of 2 elements or lines. Up to 80 alphanumeric
characters per liae.

(b) There are BO characters in an average report. The
maxinui report would require not rore than 80 ch&ractéri.

(c) The nusber of these reports will depeﬁd on the nuuber .
of rockets fired. A reasonable estinate would be 5 rueports {estimated
5 missions) each 24-hour period.

(d) Average time to traasnit this report)is 15 seconis.

h. To rocket battalion FOIC, .
(1) Fire rission (Serple Fig 15, Forw Fig 15a).
1
(2) sSee g(1)(a) ahove.
(b) See g(1)(b) above.

c) The nuzbar of thesz fire nissions will depend on the
tactical situation, A reasonable estirate would be 10 missions each 2,-hour
pericd.

(d) see g(1)(d) a%ove.
(2) Fire orders (Sauple Fig 15, Forn. Fig 15a).
(a) See g(2)(a) above.
{b) See g(2)(b) aboive,
(c) The nurber of orders will depend on the tactic. 1 situa-
tion. A reasonable estimate would be 12 orders each 24-hour period. (More
than one per fire mission may be required,)

(d) see g{2)(d) above.

(3) Met messazes (3auple Fig 7, Form Fig 7a) Jame as for cannon
except Type 4 niossage is used. :

(&) Sec -(3)a above.
(b) See ()b above.
(c) See 2(3)c ebove.

(d) See -{3)d above.
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) (4) Launchine Platoon Ccumander's Report (Sample Fig 17, Form Fig
58)e

(a) see g(4)(a).

{b) sSee g{4)(b).

{c) The nurber of reports will depend on the tactical situa-
tion, specifically - the mumber of fire rissions and the number of posi-
tions & unit occupies. A reasorable estimate would be 20 reports each
2~hour period.

(d) see g(4)(d).

'(5) Survey section report (Sample Fig 18, Form Fig 15a).
& (a) 3ee g(5)(a).

(b) see g(5)(b).

(c) The nurber of these reports will depend on the tactical
situation, specifice2ly - or the nuzber ¢f firing points selected. A
reasonable estiriate would be 10 reports each 24-hour period.

(d) see g(5)(d).

(6) Lew Level iind Correction report (Sarple Fig 19, Forr Fig 15a).

(a) See g(€)(a).

(b) 3ee g(6)(b).

(c) The number of these reports will depead on the nuw:iber of

rockets fired. A reascnable estimate would be 10 reports (estimated 10
missions) each 24-hour period.

(d) See g(€3{d)
i, To Division Artillery FDC.

(1) Atomic fire order (Sample Tig 20).

(a) laximum of 1) elerents or lines. Up to 40 alphanureric
characters per lire,

(b) ihere are 150 characters ir an average order. Maximuo:
order would req:ire not rore than 250 characters.

(c) The nuber ¢f these orderc will depend on the tacticsl
gsituation. 4 reasouable estiiate wculd Le ¢ orders each 24-hzur period,

(d) Average tiue to transmit this order is 90 seconds.
HOTEZ: lon-atonic fire order omits unnecessary elements.
(2) Target list (Sa.ple Fig 21).

(2) MHaximum of 7 elemerts or lines. Up to 700 :lphanuceric
characters per element (based on 25 targets). :

(b) There are 1700 characters in an average target list.
The maximuwa list would require not mare than 3000 characters.

(¢) The number of these target Vists will depend on the
tactica! situation. A ressonable estinate would be one list each 24-hour
period.

(1) Averams time to transmit this target list is 10 minutes

(3) .tomic firs reavest (Sample Fig 22).
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(a) Maximm of 7 elerents or lines. Up to 25 alphanumeric
characters per lino,

(b) There are 150 characters in an avorage request., The
maximun request would require not more than 200 characters.

- (¢) The mmber of these requests will depend on the tactical
situation. A reasonable cstimate weuld be 12 requests each 2~hour period.

(d) Average tims to transmit this request is 60 seconds.
N ¢ NOT=: MNon-atomic fire request orits unnecessary elamentis,
(4) Air observert!s fire request (Cacmple Fig 1, Form Fig la).
+ (a) See g(1)(a).

e (b) See g(2)(b).

. (c) The nurber of these requests will depend on the tactical
. situation. A reasonable estimats would be 2 requests eash 24-hour period.

(d) See z(1)(d).
J« To Corps Artillery FOC.

(1) Atoric fire ordar (Sazple 20).

(6) See 1(1)(b.

(e) The muwber of these fire orders will depend on the
tuctical situation. A reasonable estizate woill be 12 orders each 24~
hour period.

(d) oSes 1(1)(1).

NOT.: HNon-atoric fire order omits unnecessary clerents.
(2) Target 1ist (Sa.ple Fig 21),

(a) 32¢ 2{(2)(a).

(b) Sec 1(2)(b).

(c) s5ez 1(2)(=).

(d) see 1(2)(d).

(3) Aiouic fipe request {Cample Fig 72).

(a) 3eec 1i23)(a).
(b) See i(3)(b).

(¢) The mmber cf thuse requests will depend on tha tactical

situation, A reasonable sstinate would be 27 requests each 24~hour perial.
(1) See 1(3)(a).
HOTie Noneatardie fire requiest onits unnocaszary elementis,
(4) Air observerts fire reaucst (Sawple Fig X, Formn Fig 1a).
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(b) See g(1){b),

. (¢) The mmber of these requests will depend on tactical
situation. A reasonable estimate would be 2 requests each 24-hour
”dd .

(@) See g{1)(d).
ke To Aréilieéy CGroup FDO

{1) Atomic.fire order (Sacple Fig 20).
(a) See 1{1)(a).

situation. A reasonable estiraie w.uld e 22 orders each 24-hour period.

(b) 3ee i(1)(b). ;%
-
(c) The mu-ber of thess o.~ders will depend on the tactical g

{(d) See i(1)(d). ;

(2} Targe: 1:3* (Sample Fig 21).

(a)
(b)
{e)
Y

Jee 1(2)(a).
See 1(2)(b).
Soe 1{2Mc).

See 1(2)(d).

(3) Atoric fire requas: (Sample Fiz 22).

(a)
{v)

Se. 1(3)(3)0

~me 1(2j(h),

(c¢) T.e mumber of these raquests +i121 deperd on ithe tactical
situation. A reasonable estirate wouwld bSe 10 roquuests each 24-hour period.

(d) see 1(3)(d).

(4) iz elsarvests fire rea.es’, (Zamzle Fie 1, Fo:r Tiz la).

RAMGH

—_——— e e

(=)
(v)

(=)

(d)

See pll)(a).

ces ~{1)(:).

The nrbar of Lhese recvosts will depen? on tacti-al
situations A reasonable estirate woild be 10 reqn sbs cach 24-hour period.

Sev 2(1)(4)4

1. To Army Artiilery ¥D2,

(1) Atomie fire regoost (Sanple Fig 22).

(a)
(b)

(c)

see 1(3)(a).

See 1(2)(b).

The nurbar of these requests will depend on tha tactical
situations A reasona™le esiimate would be 12 requesis each 2 -hour poriod,

onmablonic firs riguosis rits unnescscary elerzinta,

(d; See 1(3X(1).
NOTas Moaeatole five roquest onits unnecessar; elenmento.
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m. To Coryoral battalion 2T,
(1) Fire pission (3ample Fig 23, Form Fig 23a)

(a) VFaximum of 9 elenants or lines. Up to 55 alphanumeric
characters per line.

(b) There are 255 characters in an average fire mission.
The :aximm fire missions would raquire nst rore than 252 characters.

(c) Tte nurber of these characters will depend on the
tactical situation. A reasonable estimate would be 6 ea~h 24-hour per-
iod. .

(d) Average tima to transmit this fire mission is 60
seconds.

(2) Metro messages (Sample Mig 7, rorm Mg 7a)

(a) Maximum of 1 element or line. Up to 55 alphanuseric
characters per line. (Only Line 13 of a Type i measage).

(b) There are 70 characters in an average request. The
raxirun request would require not rore than 70 characters.

(¢) The maximurm nimber of ressages will be 12 per 24-hour
period,

(2) Average tine to transmit this message is 30 seconds.

(3) Dasic survey data (Sample Fig 24, Form Fig 23a).

N (a) i‘aximum of 11 elerents or lines up t¢ 124 alphammeric
characters per lins.

(b) There are 735 characters in an averaze basic survey
data report. The razim. basic survey data report would require rot
pore than 735 craracters.

(c) . The nunber of these characters will depend on the
tactical situation, & veasonable estimate would be 12 each 24-hour
period.

(4) *verage time to trans.it the survey data is 180 seconds,

(4) amauition record (Sample Fig 25, Form Pig 25a).

(a) laximm of 15 elci.ents or lines. Up to 142 alphanumeric
characters per linc,

(b} Thore are 5°5 characters in the average ammunition
reo .d.  The maxiaws ammaunitiorn record would require not more than §35
characters.

(c) The nu:iler of these characlers will depeni on the tacti-
cal situation. A retscnable estimatz would be 12 each 24-hour period.

(d) Average time to transmit the eunition record is 190
gecornds.,

n. To Redstone battalion FOC.
(1) Fire rission (Sample Fig 26).

(a) laxizum of ¢ elemcats or lines. Up to 74 alphanureric
characters per line.

(b) There are 203 characters in an averaje fire mizsion.
. 4 ~
The naximum fire missior wiuld require not rere than 286 characters,
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{(c) The nurber of these fire missions will depen? on the
tactical situation. 1\ reasonable esticate wsuld be 4 each 2i-hour
perind.
(d) Average time to transmit this fire mission is 60 seconds.
(2) Survey data (Sample Fig 27).

(a) Maxdimue of 4 clements or linzs. Up tc 77 alphamreric
characters per line. '

(b) There are 122 characters in ar averanz survey renort,
The maximum survey reports wovld require not mor:c than 207 charactlars,

(¢) Tho mumber of these survey rerorts vill depend on the
tactical situation. A reasonable estimats would be 6 each 24-hour perind,

(4) Average time to tranz-it these survey data is 59 seconds.
(3) 3Status data (Sample Fig 28),

(a) Mavimum of 3 elerents or lines. Up to 62 alphanuweric
characters ner line,

(b) There are 95 characters on an average status data rono-t,
Tre raximum status data report would require not more than 95 characters,

(¢) The nwber of these status data reports will depend on »
the tactical situation. A rcasonable estizatc would be 4 eaech 24-hour
neriod.

(1) Average time to transmit these status data is #0 seconds.

N

(4) Status and Readiness chart (Sample Fig 29).

(2) iaximum of 15 elerents or lines. Up to 27 alphanumcrin
characters per linz,

{b) There arc 24,9 characiers in an averare status and readi-
nass ~hart, The raximum status and readiness chart would require not rere
than 119/ characters,

(¢) The nirher of these status an? readiness charts will depend
on the tactical situation. A rcasonable estimate would be ¢ each 24-hour
period,

(d) Averane time to tranamit this status and rea'iness erart
is 122 seccads.

0. To Lacrosse bhattalion FDC.

(1) Fire missions for various method of fire w’'1l require:

(a) Direct method of fire (Sarple Fig 30),

1. Maxinum of 8 elements or lnes. Un to 29 alpha-
nuneic characzters per line,

2. There are 117 characters in an average fire rission,
The maximuer "re miasion would require not more than 120 characters,

3. The nurber of these missions will depcnd on the
tactlical situation. A reasorable estirmate wouid be 8 cach 24-hour pericd,

Lo Average time to transmit this fire mission is 20
sucnds.
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(b) Offse} method of fire (Sample Pig 31).

4. Maximun of 19 elemsnts or lines:. Up to 25 alpha-
mmeric characters per line.

2. There are 198 characters in an averags offset fire
mlssion. The macdmum offset fire mission would not require more than
200 characters.

3. The number of these missions will depend orn the
tactical situation. A reasonabls estimate would be 12 each 24-hour
period.

4e Average time to transmit this fire mission is 60
seconds. .

(¢) Uncbserved fire (Sample Fig 32).

le Maximm of S elemsnts or lines. Up to 17 alpha-
siumerde characters per line.

2. There are. 85 characters in an average unobserved
fire mission. The maximm unobserved fire mission would require not
mors than 90 characters, " :

3. The number of these missions will depend on the
tactical situation. A reasonable estimate would be 10 each 24-hour
period.

L. Average time to transmit this f}ro mission is
20 seconds. : i

(2) letro cessages (Sample Fig 7, Form Fig 7.  Same as for
cannon excapt Type 4 message is used. ’

(a) See a(3)a atove.
(b) Zec 2a(3)b above.
{c} 3eec al3)c above.
(d) 3ee a{3}d above.
(3) Survsy datp (Cample Fig 33).

(a) lMaximua of 5 elements or lines. Up to 24 alphamumeric
characters per line.

(b) There are 9 characters in an average survey report.
The maximum survey repor: wculd reaquire not rmore than 91 characters,

(c) The nurbar of thzse rsrorts will depend on the taciiecal
situation. A rcasonable estizate would Le 2, eazh 24=-hour period.

(d) Average tinme to Lranzniy this report 1s 10 seconds.

(4) Coserverts renort (Cample iz 34).

(a) Madizum of € elen2nts - lirzs. Up 5 41 alphanureric
characters rer line,

(b) There are 171 zlharaciers ia an average obuarverts report.
The maximum observerts repcrl wuuld require not more than 1423 characters.

(e} The mmber of lhise reperts will depend on the tactical
situation. A reascuablc estimate would be T eash 24-heur period.

(4] Average “ire Lo transziiti this report 1is 30 secards.
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(5) State of Po~dinsss ghart
(a) Poaitions (Sauple Pig 35, Porm Pig 35s)

de Maxiumm of 17 elexsnts or lines, up to 27 alpha-
nueric chmctors per line.

2. There are ?98 characters in an avorage Rsadiness

chart. Tie maximm State of Readiness Chart-Positions would require not
more than 454 characters.

o© 3_. The number of these repox'ts will depand on the
tactica’ aituation. A reasonable estimate would be 12 each 2j-hour period,

Lo Average time to transmit this report is 80 seconda.
* (b) Azmmition (Sample Fig 36, Form Fig 36a)
' "1e Maximun of 18 elements or lines. Up to 73 alphanumeric
characters per line. .

2. There are 422 characters in an average Readiness Chart-
Ammunition. The maxdmm State of Readiness Chart-Ammunition would require
‘not more than 1234 characters,

3. The number of these reporis will deperd on the
tactical situation. A reasonable sstimate would be 32 each 24-hour
period. )

4« Average time to transmit this report is 40 seconds.
Ps Sergeant battalion FDC.
~See XI51(5)(c).
q. Pershing battalion FIC.
See II5i(5)(e)
2. QUTPUT.
a. From Cannon Battery FDC.

(1) Ixecutivel's Report (Sample Fig 12).

(a) See 1b(7)(a) above.
(b) See 1o(7)(b; abovo.

(c) The rumber of these reports will depend on the tactical
situation. A reasonable estimate would be 2 reports each 24-hour period, .

(d) See 1b(7)(d) above.

(2) Report of targets fired on. (Sample Fig 11).

(a) See 1b(6)(a) above.
(b) See 1b(5)(b) above.

(¢) The number of these transmissions will depend on the
tactical situation and the organization for combat. A reasonable .sti-
mate would be 10 transmissions each 24-hour period.

(2) See 1b(6)(d) aboves
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(3) PFire for =ffst_data (Samole

w

(f) 3e
()

(¢) The nu-ber of trarnsrissions will depend on the tactizal
A reaspnable eaitizate woull be £ caeb 2,-Lour period.

1a(1)(z)1 adors.

L)

“C

“w

1a(1)(e)2 above,

situation,
(u
(1) 3ce a(1){2)L adove.

(4) Data for re;lot (3emple Fiz C, Fore Fig la),.

' (2) See la(s)(a) above.
- (b) 522 da(i){b) Pbavc.
(¢) se2 la(i)(c) above,
(d) See 1a()(d) above,
b, Fror Cannon battalicn FOC.
(1) Firs order (Sample Fig £, Foro Tig la).
(2) 3See la(2)(a) above. .
(v} See la(2)(:) above,
" {e) The mz. or of thes: srders will dupend on tie tactical
situation., A reacsonatle estimate woulld te 20 orieirs cach 2 -hour parisi,

(d)
(?) Tixe

3ae 1a(2)(d) ahove.

on_tarzet (Zample Fiz 4, Form Fiz la).

(a) Sec 2a(1)(d)l above,
(o) GSee 1a(1)(d)2 abovz,
(c) The nusber of these will depund on the tactiscal situation.

A reasonable estimate

(4)

would be 12 eaci. 24~hour period,

Ses le(1)(d)4 adove.

(3) Yetro ressasas (3ampls Fig 7, Forn Fig 7a). i
(2) 5ee 1a(3)(a) above. ' :
{(b) See 12(3)(b) above. !
(c) Sez 1a(3)(c) above.
(d) 35ce la(3){d1) above.

(4) Request for additional fi
(a)
{b) Ses 1c(2){b) above.

(¢} The mumber of these reqrests will depen? on the tactical
A roasonable cstimate would b2 2 each Z4-hour perind.

(d)

(%) Fire for effect lata (Tarple Fig 5).

vz {3ample Fig 13).

See lc(2)(a) above.

situation.

See le(2}(d) above.
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(a) Soe 1a(1)(s)L above.
(b) See la(1)(e)2 above.
(c) Soe a(1)(e)3 adovs.
(d) See la(1){e)4 above.
(6) Survey date (Semple Fig 9).
(a) See 1a(5)(a) above.
(b) See 1a(5)(b) above.
(¢) The mmber of these transmiesicns will depend on the

tactical situation and the organizatlion for combat, A reasonable esti-
uate would be 3 each 2-hour period. ,

(d) Se=e 1a(5)(d) above.
(7) Fire cepabilities (Sample Fig 14).
(2) See 1c(3)(a) above.

|

o sl

(b) See 1c(3)(b) above.

(c) The number of these transmissions will depend on the
tactical situation. A reasonable estimate would be 1 each 24~hour pericd, i

(d) See 1c(3)(d) above.

(8) Baptery data sheet (Sample Fig 3).

(a) See 1a(1)(c)l above.
(b) See 1a(1)(c)2 above.

(c) The number of data shcets wili depend on the tactical
situation. A reasonable estimate would be 3 each 24~hour period.

(d) see 1a(1l)(c)4 above,

(9) Replot data (Sample Fig C, Forr Fig la).
(a) S-lee 1a(4)(a) above.
(b) See la(4)(b) above.

(¢) The nuzber of these transmissions ill dep=n! on tl.e
tactical situvation. A rcasonable estimate would be 15 each 2i=hour period,

(d) See la(4)(d) above.

(10) Fire conmands to batteries (Sarvple Form Fig la).

s

(a) See la(4)(a) above.

(b) Sce la(6)(b) above.

(e¢) The nuber of these transrissions will ‘depend on the
tactical situation and the-organization for zonbal. A reasonable asiizate
would be 6 each 2L=hour period.

(d) 5es 1la(6)(d) above.

¢o From Division Artillery I"DC.
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(1) Fire missinas to subtordirate urits.

(a) Fire mission (Sample Fig 10, Torr. Fig la).
1. See 1b(2)(a)l above.

2. See 10(7)(aj2 above.

o

« Tie nunber of these missions will depend on the
tactical 3ituation. . reasonable estizate would be 4 each 24-hour
periad,

S

L. See 1b(2)(a)4 arove.
(b) Time oa target (Jample Fig 4, Form Fig la).

1. See 1a(1)(d)1 atave,

2. Sec 1a(1)(d)2 abcve. 5
3. The mmber of these nissions will depend on the

tactical situation. & reasonable estiuale would be 1 each 24-hour perioi. i
4o See 1a(1)(d;4 above. |

{2) BRequest for alditional fire (Sa.ple Fig 13).
(a) 3ee ic(2)(a) above. ]

(b) se

w

1c{2)(b) above,

~ (¢} The number of these requests will depend on the tactical
situation and the organization for ccmbat. A reasonable estinate wouid be
1 each 72-hour period.

(d) Sez le(2){d) above.

(3) YMetro ressege (Sawple Fig 7, Form Fig 7a).

(a) 22¢1a(3)(a) above.

(b) See 1a(3)(o) abuve.

(c) See la(3)(c} above,

(d) See 1a(3)(4) above.
d. Fron Corps Artillery FDC.

(1) Fire rissions to subordinate urnits.

(a) Fire nissions (Cample Fig 10, Form Fig la).
1, 3See 1b(2)(a)l above-
2. See 1b{2)(a;2 above.

3. The numoer of these ui.sions will depend on the
tactical situation. A reasonable estimate would be 20 each 24-hour period.

4. Ses 1b(2)(a}/ above.

(b) Time on target (Sample Fig 4, Form Fig la).
1. See 1la(1)(d)1l ebove.
2. See 14{1)(d)2 atove.

3. The momber of these nissions will defend on the tacti-
cal situ~tion. A reasonable estinate would be 10 each ZU~hour perloi.
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4o Sse la(1)(d)i adbove.
) (2) Reocuest for additional fire (Sample Fig 13)

(a) See le(2)(a) ahove.

(b) 35ee lc(2)(L) above,

{¢) The number of theae requests will deoperd oi the tastical
sitvation and the organization for coxbat, A reasonable estimad: woidll
1 each 48-hour period,

{4) sec ic(?)(d) abova.

(3) Metro messapes (Sample Fig 7, Form Fir 7a)

(a) See 2a(3)(z) atuve.
(b) See 1la(3){L) abuve.
(¢} oec 22a(3)(c) above.

[
VA

(d) see 22(3)(23

BX

|
|

e, From Artillery Group TOC. \ {

(1) Fire missions to suuordisntc :nits

(a) Fire missions (3a-7¢ Fig 10, T Fis lz). ;
1. See 1b(2)(a)l abuu-. |

2. See 1u{2)(a)2 akqva.

3. The aumber of thees mlssiirg will depomd an b7
tactical siturtion. A reascnable estimate weuld Lo M 200f Ui v oo Y

Le 3ce 2B{2)(a), "bove. :
(b} Time on tarcet (Saxple Fie &4, Fomn Tim 1a),

1. 5ze 1af1)(d)) atove.

2. 3eo 12a(1;(1)2 atove.

3. See la(2)(d)3 ahcve.

4o Sec 1a(M){(d)4 above.

(2) DRequesi for additional firs (Samnle Ti- 13)

(a) See 2e(?)(a) above.

(¢

(b) 3ee 1e(2)(b) zbove.

{e) 2ec 1e(2)(c) abure.

4} See 1c(2)(4) atove
llee Sl e ; REPRODUCIBLE
(3) PFirg nenahilities (Sarple Pipg 14) NO
) () BSez 12{2)(~) abuve.
b (b) 3See 1c(3)(:) ahove.
s (e¢) The muler of these trans~issicns vil) denend on thy
tactical situation, A reasonable ustiratc would be 1 cash Zh=hour perind,
! (d) See :‘L’:(?)(\i) ’.1")./\"1’-;
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f. Prom Arsy FIC.
(1) Eire missions tv subordinate ynits
(s) Fire missjon (Saznle Fig 10, Form Fig la).
i 1. See 1b(2)(a)) avove.
b ; 2. See 1b(2)(a)2 above.
3. See 1b(2)(ai3 above.
&+ 302 1b(2)(2)h above.
(b) Iime on terget (Sample Pig 4, Form Fig la).
1. See 1a’1)(d)} above.
2+ See 1a(1)(d)2 above.
; 3. See 1a(12)(d)3 above.
4o See la(1)(d)L above.

g Frox rocket battery FDC (Composite battalion only there is no
batteiy FOC in an Honest John battalion).

(1) Fire order (Sample Fig 16, Form Fig 15a).

i

-
DY WM AT A RN

YR T

B

: (a) See 1h(2)(a).
, T (b) see 1n(2)(b).

g : (c) See ih(2)(c).
t (d) sSee 1h(2)(d).

{2) Yarning order (Sample Fig 37, Form Fig 15a).

(a) laximum of 6 elements or lines. Up to 30 al ianumeric
characters per line.

' (b) There are 80 characters in an average order The
 maximum order would require not more than 120 characters.

(c) The number of these orders will depend on the number
ol fire missions. A reasonable estimate would be 6 ordera each 24~hour
pcriOd.
(d) Average time to transmit this order i 60 seconds.
(3) Orientinz data (Sample Fig 38, Form Fig 15a ard 38a).

(a) laximu of 3 elements or lines., Up to 20 alphanumcric
characters per line.

(b) There are 54 characters in an average transmission. Tho
maximum transmission would require not more than 5 characters,

(¢) The mmber of these tranamiasicris will depend on the
b nuzber of fire rissions. A reasonable estimate would e 6 transmissions
each 24-hour period g
{d) Average time to tranzuit these data is 30 seconds.

(k) Corrected firing data (Sample Fig 39, Form ig 15a ard 38a).

(a) Yaximum of 3 elements or lines. Up to 32 alphamumeric
characters per line.
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(b) There are 56 characters in an average transmission. Tre

maximzs transmission would require not mcre than 66 characters.

(c¢) The nuber of these transtuissions will deperd on the
mumber of fire missions. A reasonable estimate would be 6 transmissions
each 24-hour pericd,

(¢) Average time to transmit these data 1s 30 seconds.

he Prac rocket battalion FDC.
(1) Fire crcer (Sample Fig 16, Porr Fig 15a).

(2) See 1n(2)(a). |

(d) See 2h(2)(%).

(c) See 1h(2)(c).

{d) Ssee 1n(2)(c).

(2) iarning order (Sarmple Fig 37, Form Fig 15a)

(2) See 2g(2)(a).

(b) See 2g(2)(b).

(c) The number of these orders will dspend on the nucber
of fire misaions. A reasonable estimate would be 12 orders each 24~hour
period .

« T (@ 3ee 28(2)(2).
(3) Orientinz data (Sample Pig 38, Form Fig 15a and 38a)

(a) See 2g(3)(a).

(b) see 2g(3)(b}.

(c) The nurber of these tranamissions will depend on the
mmber of fire :missions. A reasmnable estimate would be 12 transmissions
each 2y-hour period,.

(d) 3ee 235(3)(d).

(4) Corrected firing data (Sample Fig 39, Form Fig 15a and 32a)
(a) 5ee 2g(is)(a),
(b) 3see 2z(4)(b).

(¢) The mzber of these i anstissions will depend o tl.e
number of fire rissions. .. reasonable .stirate would Le 12 trensuissicns
each 24-hour period.

(d) 3See 2z(4){d;.

i, Fror. Division \rtillery FDC

(1) Atonie fire order (Samzple Fig 20).
(a) Ses 1i(1)(a).
(b) sSee 2i(1)(b).

(¢) The nurber of these orders will depend oa the *actical
situation, . reasonable estimate would be 6 onders each 24-hour period,

(d) See 1i(1)(a).
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nccessary ciementise
(2) Zarat last (Sample Pig 21).
(a) See 11(2)(a).
(b) Sos 11(2)(b).
(c) See 1i(2)(s).
(d) see 14(2)(d). i
] (3) Atomic fire request (Sample Pig 22).
(s) See 11(3)(a).
(b) See 11(3)(v).

(¢) Tho mumber of thess requests will depeni on the tacti-
cal situstion. A reasorable estimate would bs 11 requestz each 2j-hour
poriod.

513, ruer o I P POV |

(d) See 1i(3)(d).
HOTE: Non-stomir fire request omits unnecossary elemen.ts.
Jo From Corps Artillery FDC
(1) Atomic fire order (Sample Pig 20),
(a) See 11(1)(a).
. ' (b) See 1i(1)(b).

(c) The mmber of thuss orders will depend cn ths tectical
situation. A reasonable estii-.te would be 22 orders cach 24-hour periocd,

(a) See 1i(1)(d).

NOTE: Ses equivalent input for each system stated as
firc mission.

(2) ZInrget 1st (Samplo Pig 21),
(a) See 1i(2)(a).
(b) See 11(2)(b).
(c) sSes 1i(2)(c).
(a) See 1i(2)(a).
(3) Atomic firs reausst (Suaple Fig 22).
(a) See 11(3)(a).
(b) See 11(3)(b).

F (¢) The meaber of those requests will depend on the tactical
; sitmaticne A reasonable estirate would bs 10 requests each 2i~hour period.

! (d) See 11(3)(d).
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(1) At-mig fire erder (Sauple Fig 20).
(@) Sew 21(2)(n).

s LN wrene N w:mwmm%

# T ) s 1))
(o) Ths nmber ef these orders will depend on the tastical
) gituatiocn. A reascoakle cstinate would be 10 oxders each 2h-hour pariod,

' (d) See 13(1)(d).
v _NOTE; See equivalent Imput for each systan stated as fire
mission.

(2) Zarget Mat (Sexple Fig 21)e
(a) See 21(2)(0).
() See 24(2)(d).
(¢} See 21(2)(c)
(4) See 21(2)(d). '
1. Frea Aray Arilllery.
(1) fteale five erdor (Sumple Pig 20).
(a) See 21(1)(a).
(b) Ses 1(1)(b).

(e) The muber of those orders will depend on the tastical
situation. A reznonshle estimats would be 12 ordars csch 24~hour pericd,

(4) .Sse 2i(1)(d).

ROTBs Sce cquivalent input for cach syctem stated as
fire uission.

(2) Irmget ist (Sseple Fig 21)o -
(a) So9 1i(2)(a).
(») See 11(2)(d).
() Sse 11{2)(c).
(4) S0e 21(2)(d).
n. Pra Corparal tattalien FDC.
(1) 0 e et (S:z3de Pig 40, Porm Fig 23a).

‘ (a) M>womm of 13 claxcuts or ldnes. Up to 38 alptummerie
charastors par liro,

(b) ‘Trere are 3, charasters in an average YOO fire crder.
T el £z eidor vould o< adrs pot mors than 31, charcoteorse

(¢) The number of these orders will depend on the
trctical situation, A reaconable estimate would be 6 e-ch 24-hour reriod,

covadx At Lrnax 3 24
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{d) Average tive to transait this FDO fire order is 90
Se

(2) Fire comands (Srple Fig 41, Porm Fig 4la).
(a) FEazdimm of 95 elements or lines. Up to 68 e phanumeric

" characters per line,

(b) Thars i.re 1950 characters in the average fire commard
sheet. Ths maxirmm fire coumsnd sneet would require not more than 1950
characters.

(¢) The numver of these commands will depend on tne tacti~
ca. situatior. A reasonable estimate would be é each 24-%:ur pericd.

(d) Averags time ic transmit the fire comrand sheet is 400
seconds, ‘

n. Frox Redstone battalion FDC.
(1) Fire command shset (Sample Pig 42).

{a) Yaximum of 8 elements or lines. Up to 274 alphamzmeric
characters per line,

(b) There cro 387 characters in an averase fire command
sheet., The maximun fire cormand sheet would require r.ot more than 387
characters.

(¢) The mumber of these fire command sheets will depend on
the tacticul situation. A reasonable estimate would be ) each 24-hour
period. ;

: (d) Average time to transmit this fire command sheet is
200 seconds,

o. From Lacrosse battalion FDC.
(1) Varning order (Sample Fig 43).

‘ (a) Maximum of 7 elements or lines. Up to 27 alphammeric
characters per line.

(b) There are 110 characters in an average warning order.
Warning order would require not more than 110 characters.

(¢) The number of warning orders will depend on the tacti-
cal situation. A reasonable estimate would be 32 each 24~hour period.

(d) Average time to transmit this warning order is 20
seconds.

(2) Second phasc order (Sample Fig 44).

(a) Maximum of 5 elements or lines. Up to 24 alphanumeric
characters per line.

(b) There are 86 characters in an average second phase order.
The maximum second phase order would require not more than 86 characters.

(c) The nunber of these second phase orders will depend on

the tactical situation. A reasonable estimate would be 37 each 24~hour -
period,
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(d) Average time to tranxait this secornd phasa orier 1s
20 seconds,

. (3) Guidance settangs (Gample Fig 45).
(a) Madme: .7 1)1 elaments or lines. Up to 32 alphanumeric

3 characters per i'ne .

(b) There are 201 characters in an average guldance settings

record, The un characters in a guidance settings record would require

not more than 20l characters,

(¢) The nuibsr of these guidance settings records will de-
perd ¢n the tactical situation. A reasonable estimate would be 32 each
2=hour period.

-« (d) Average time to transmit a guldance settings record
ic 60 seconds, :

P+ Sergeant Lattalion FDC.
See II&1(5)(2).
g. Pershing battalion FDC.
- See T151(5)(e).
3. FILES.

a. MNo forral files, as such, are kept pertaining to technical fire
control input/output information. Terporary records of all forms liated
arc mainteined at battalion level and above, infcrrmation from temporary
records are included in:

(1) 53 journal. 7The S3 journal is a section journal in which
all incidents, messages, and orders affecting the 35 section are record-
ed with an entry describing the action taken, if any. Coples of messages
ard orlers sent and received and the record of fire rissions are attach-
ed to ard bacone a part of the 33 journal. At specific intervals the
Journal is closed and made a part of the unit Jjournal.

(2) Record of fire missions. The record of fire missions is a
locally reproduced record which shows each fire rission handled by the
FDC. It includes for each target the concentration number, source, des-
cription, location, vnit(s) firing, time fired, type and amount of armuni-
tion fired, estimated ¢flect, and other appropriate information.

(3) Periodic_operations report., The periodic operations report
is a report which s'mumarizes unit activities. It is submitted daily or
as presciibed by the conmanders The form is normally preseribed by the
comnznder. Any item noted in the periodic operations report will alsc
be noted in the 33 Journal. Therefore, the periodic operations report is
a summary of the 53 journal.

(4) GCommand report. The command report is a perlodic narrative
sumary of events from the point of view of the conmander, It is a medium
through which the coimander ray record, review, and evaluate the overall
activities of his cormand., The report is prepared under the supervision
of the S3 bul must be signed by the organization commander (SR 525-45-1).

be In any prop.osed system, provision will have to be made for storzge
and display of many of the iters now maintained as vemporary records.
(Seo section V),
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FDC COMPUTER'S RECORD

oo~
Bottery Time mission Da'¢ Concentration number
Received Comptetee |
Fire missien Correction Inifigl Jire commands
Defiection Adjcst, Sp core
Ronge Sh Lot
FDC order Alf ) Site Chy L
MF | . LI
-_.:D (A Core of
,Sh r ;
Lot ,Chg : 3
Ti
Fe ~ : [ 1007 ,
—— Conc.nr SE
Qbserver Correclions Subsequent fire comriands
. " | chont I Piece H8 Ammo
; | : '
Dev | Heigh Rg r2,MF| Corr o et Rg Corr $i Ti £l Q€ -
}
{
| H
|
]
+ T
' g
Doto for replot %
Coordinoles Alfitude Fuze Concentrotion number )
1
Ammunition 3
Type g
Toto! x;
Received 4
On hord %
Expended
Remoining ! :
Form Figure la
FOC Comvuterts Record
|
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SUBSZQUENT FIRE REQUESTS

r' Element When announced _ Exanples
. (1) OT azimuth When azimuth deviates from ainounced AZTHUTH 5840

azimuth by more than 100 mil-,

(2) Deviation If change is desired. RIGH? (LZFT) (SO MUCH)
: (nearest i0 yards)

(3) Height of burst B CIN(C \ up (bowii) (SO rucH)
. ’ (nearest 5 yards)
(4) Trajectory L nooow HIGH (LOW) ANGLE
; 1
(5) Method of fire " oo L, SALVO (RIGHr) (LEFT)
1
(6) Distribution "o " " CONVERGED SHEAF
(7) shell oo LI SHELL (WP) (SMOKE)(BTC) :
(8) Puze L v FUzE (V?) (TDE) (BrC)
(9) Range Alvays. (ADD) (pROP) (REFEAT)
RANGE 4
-
(10) Control If change i desired. (AT MY COMMAND) (FIRE |
WHEN READY) ;
Mgare 2 i

Subseguent Fire Requeste
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I1E QN TFARGRT
PHIS I8 (CALL SIOE)
FIS® MIS3ION
FIER 2 VOLIEYS
SEELL HR
YRR QUICK
COORDINATES 65432 6183
ALPITUIR 420
CENTER RANGE
07, TOT WILL 3E 8 MINUTES YRoM NoW

Meure &
Time On Tarset \

1
! !
JIBE FOR_EXYECT 10CATION
THIS IS (CALL'SION) '
FIRE FOR EFFECT LOCATION
COORDINATES (5789 3654)
AITITUIE (516)

Fgure §

Fire For Effoct Locatien

Apzendix 4 o Aunex 3 3
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FIRE ORD
Element When announced Command

Altitude = « = - - Avays = = = ¢ ¢ o e e o e e = e e - = = « ALTITUDE 412 YARDS
Battery(des) to - Alvays = = = = = = = P - = = BATTALION
fire &
Adjusting battery -When applicable = « ¢ = = - = - - -e - BRAVO
Method of fire of -When different from observer's request or - SALVO RIGHT
adjusting battery standard procedure; i.e., volley fire.
Basis for - - = - When applicable~ = = = = = = = = e = = = = = USB RSGISTRATION
corrections : ‘ FOINT 2
Use of apecial- - When aprlicable=.= « = ¢ = = e c = = = = = « SPECIAL CORRECTIQNS,
corrections CONVERGED SHEAF
Projectile- - = - When different from observer's mque\a? or- - SHAELL WP

standard procedure; i.e., shell HE.
Ammunition lot- - When applicaties = = = = ¢ = = = = . l - « = LOT y
Chargee = = = = = Alvays, except for high-angle fire = = = = = CHARGE 5
Fuze- « « = = = - When different from observer'!s request or- - FUZE DELAY

standard procedure; i.e., fuze quick.
Number of = = « = Always = = = = - = = - s o = . - - - 5 VOLLEYS

volleys .
Range spread or - When different from obgerver!s request or- - ONE C APART
zone standard procedure; i.e., center range.
Time of opening - When different from observer's request or- - AT MY CQUMAND
Tire standard procedure; i.e.. when ready.
Concentration « = Always = = = = = = = = = = “- e e CONCENTRATION AL¥A
number BRAYO 101
Figure 6
.Mre Order

Anveniix A to Amnex 3 32




Apnendix A to Annex 3

MET MESSAGE

(1) . (2
Example of
Met Message Explabation
MIF12 08304 The first symbol is always the letter M; the letters IF
are the code dezlgnation ofa particular sending statlon. The
figures 12, which complete the first group, indlcate that the
MDP is 1200 feet above sea level, In the second group of
the first line, the first four figures give the time of the last .-
observation, 0830. The last figure, 4, glves the type of
message. § !
(3) (4) {5) (6) n (8)
Standard | Height Wind Wind | Density | Tempera-
Altitude Direction] Speed tura
No. ft ¥ | MPH % *F.
02110 95774 0 0 2100 10 95,7 7¢
12217 95674 1 600 2200 17 95.6 74
22322 95476 2 1500 2300 22 95.4 7¢
32421 95479 3 3000 2400 21 95. 19
42523 95579 4 4500 2500 23 95.6 || A9
52625 95785 5 6000 2600 25 95, 85
62926 95985 6 9000 2900 26 95.9 ' 85
73226 96185 7 12000 3200 26 96.1 85
83429 96285 8 15000 3400 29 96.2 L 13
93530 96385 9 18000 3500 30 96.3 85
03732 96485 10 24000 3700 32 96. 4 85
13833 96285 n 30000 3800 33 96, Zl I a5

7

The first figure in ea:ch line is the line-number, Column
(3), and determines the staniard altitude, Column (4), at which the line Is
applicable. See Tables L. The relation petv-een line number and altitude 1s
the same in all messages. It is extended when necessary beyond the num-
bers and altitudes of the example by ingreasing the altitude always in steps
of 6000 feet per line. |
The second and third figures give the azimuth, Column
{5), of tne direction frnm which the ballistic wind blows measured clockwise
from Y-north in hundreds of mils.

The fourth apd fifth figures give the velocity of the bal-
listic wind in miles per hour, Column (6).

10 the second group, the first three figures withthedeci-
mal point tacitly understood give the ballistic density to the nearest tenth of
a per cent reckoned from the standard for the altitude. When the density 1s
100. 0 per cent or greater, the first digit is dropped, 023 meaning a density
of 102.3 per cent or 2,3 per cent above standard. The figures 957 mean
95.7 per ccnt or 4.3 per cent below standard. When visual {rather than
electronic) methods are employed to obtain the meteorologiczl niessage the
ballistic densities are reported tothe nearest whole per cent; with the tenths
column being fiiled with the ietter "¥' for line 1 and all higher lines.

The last two figures of each line give the ballistic temi-
perature in degrees Fahrenheit. When the temperature is 100 degrees or
higher, the first digit is dropped. Thus 102°F. and &*F. are both cuded as
02. There is no real ambiguity inthis, for near the surface the user canal-
ways distinguish between the two posSible meanings by his own observation,
and for temperatures al~‘. Lie can select the correct meaning merely by a-
voiding an unreasonable jump between consecutive standard altitudes, 1f
anv temperatures are negative, a note to that effect appears at the end of
the message.

Pigurs 7
Met Message

33




METEOROLOGICAL MESSAGE
. (TM 6-242)

STATION

LOCATION

(131

RILEASE TIME(L. S. T.) - |PUGRT MO,

T

wv & W =20V S (w{OC|N|aiw ]| O

6

REMARKS

{0 oeLveren o
{J recewved From

TIME

MESSAGE RUMBER

DATE

RECORDER

CHECKER

Form Figure 7a
Meteorslogical Messags

Anveniix A to Annex 3 3h
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DATA FOR REFLOT

THIS IS (CALL SIGN)
DATA FCR REPLOT
COORDINATES (5763 4318)
ALTITUDE (351)
FUZE QUICK
. CORCRVT™ATION (ABL02)

"Figure 8
Data Por Replot

SURVEY DATA

!
cocvnbmmas; OF BATTERIES

A - (37524 36123) ALTITUDE(410)

B - (37476 35912) ALTITUDE(400)

C - (37615 35810) AITITUDE(415)

0} (39476 40180) ALTITUDE(515)

02 (34775 67890) ALTITUDE(42C)
REGISTRATION PCINT 1(47165 329480) Mlenﬁ(hso)

ORIGNTING ANGLE (1420) AZIV'TH (200)

Figure 9
Survey Data
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FIRE MISSION YROM HIGKER
HBADQUARTELS

f . THI3 1S (CALL SIGN)
] ‘ PIKE MISSION

‘FIHR (5) VOLIZTS

' SHELL (HE)
} f FUZE QUICK
' \ ‘ ' APPROXIVATE COORDINATES (4850 3675)

{ CENTER RANGE {or RANGE SPREAD)
i WEEN RSADY (or AT MY COMMAND)
l ‘ ADJUSTED COORDINATES LATER

CONCENTRATION ’( AB401) \

: After adjustment is c-mnlete adjustel coordinado;are transaitted to

]

units concerned,

! ADJUSTED COORDINITES (4?85 3672) |

ALTITUDE (478)

i
CONCENPRATION (AB4O1)¢
!

Figure 10
Fire Miesion From Higher Headquarters

RAPCRT QF TARGSTS FIRED QN

THI3 IS (CALL SIGN)
FIRED 5 VOLIEYS
COORDINATES (3678 5764)
INFANTRY COMPANY DIGGING IN

ESTIMATE 20 CASUALTIES

Fizure 11
Revort of Targets Fired om

fp-eniix A to Annex 3 3

e

T g A | e g b~ A g e . 3 i ® i




o

EXECUTIVE'S RErORT

Element When Announced Examples

(1) State of readiness Always BATTERY IS LAID

(2) Orientation of pieces » AZINUTE (ORIENTIRG aNGLE)

(so MucH)

(3) Basis of reference for n DEFLECTION (SO MUCH)
sighting purposes

(4) Elevation to clear visidle o MINIMUY ELEVATION(S), CHARGZ
masks (S0-aND-S0) (SO MUCH)

(5) Layout of pieces " DISTRT9™TON OF PIZCES, NR 1

(6) Awount, type, lot numbers, When directed
and weight of projectiles .

;‘
(7) Temperatura of powder When dhect§h

(8) On carriage capabilities When directed

(9) Maximum high angle eleva-  When directed

tion
(10) Vvisible aiming points When directed
Form Figure 12
Executive's Revort
Anveniix A to Annex 3 37

iso mmrg YARDS RIGHT (LEFT)
SO MANY) YARDS BEHIND (AHEAD
OF) BATTERY CENTER; MR 2 (ETC)

(SO MANY) HE LOT NUMBER (SO-
AND-SO) FUZE (TYPE) (SO MANY)
WEIGHT (SO MUCH) (SO MANY) (ETC)

POWDER TEMPERATURE (SO MANY
DEGREES)

LATERAL LIMITS AZIMUTH (DEFLEC-
TION) (SO MUCH) TO AZIMUTH
(DZFLECTION) (SO MUCH)

MAXIMUM ELEVATION (SO MUCH)

(DESCRIPTION), DEFLECTION (SO
MUCH) DISTANCE (SO MUCH)

me  svarim e ek, et e Pt e AR




SST_FQt ADDIT Fli

THIS IS (name or mumber) BATTALION
NOW ADJUSTING (0% FIRING) OX (mature of Target)
SI1ZS OF AREA (may be omitted)
APPROKIMTE COORDINATES (4780 3670)
ALTITUIE (476)
REQUEST ADDITIONAL ¥ISE
CZNCENTZATION NUMBER (A3401)
Adjusting dattalion completes adjustment revlots target and eenda
the following mesusage, |
ADYTSTED COOXDINATES (4785 36?2)\
ALTITIDE .(uvs) '
FO¥ FIRING POi BFFECT
CONCENTRATION (43401) !
i

Pigure lb
Request For Additional Fire

FIRE CAPA3ILITIES
THIS IS (CALL SIGN)
BATTALION CENTER COORDINATES (4732 1845)

BATTALION “ENTER LINE AZIMTTH (5000)

Figure 14
Fire Capabilitles

Apnendix 4 to Anmnex 3 g2
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1.

2.

4
Se
6o

7.
8.

10. ke

FIRS MISSION

erent
Identification |
Warning
Numter of rockets
Varhead
Fuze

Location

Height of Burst
Method of fire
Predicted time of fire

Concentration

/
Figurs 1¢
Fire Midsion

Appendix A to Annex 3 39

Exarple
THIS IS DANGER 14

FILE NI3SION

1 ROCKET

NUCLEAR (SO MANY XILOTONS)
FUZs TS

COCRDINATES 12345.6-67875.6
ALTITUDT 387.5

HOB (SO MANY FEET)

1 LAU#Cf’E.R

1-ROUND
0200

cone I‘.'r'i EF 102
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COMPUTER'S RECORD

(162-mm torket)
Unft Date ._Eonc Né .
L FIRE MISSION POSITION DATA FIRE COMMANDS
Rkt Ser Nt WARNING ORDER
Prop Wt 1b fLauncher N:
Empty Wt 1b [Fuing Poimt
Az of OL _m | Warhead
+ 6400 if
Decessary Fuze
Sum Method of Fire
Az of Fire ol Predicted Time
Orie. ting
Aggle i { INITIAL LAYING DATA
Aiming Port Orlenting
FDO ORDER - Df g o ] Angle o
DI Shift i [Quadrant &1 ol
Tgt Df ol | Azimuth o
— |
Sur Wind
Corr Df o COMPUTED DATA i
Tgt Coord DI Fired o | Corrected Df ol
i.auncher Cuord Sur Wind Conr o | Time sec
< Comrected
dE - dN E Fired nd | Quadrant B3 ol
AZIMUTH RANGE HEIGHT
Log dE - Log dN = Log Tan B Log dE - Log sin B = Log D* Tgr Ht M
Log dE Log dE Burst Ht M
L% dN Log Sin B Total Ht M
Log Tan B log D Launcher Ht M
bove)
Bear 1“8 by D (Rangc) \ nunl‘;elow Launcher M
Azimuth ol Launch Mt M
*f dN dE us2 formula; I(Nearest 190 {t)
Log dN - Log CosB = Log D Launcher Ht fr
#T““e iy et (Meters x 3,281 = f)
Surveillance:
FS Form 375
3 JAN 57 'ARMY'-FT. Si1LL, OKLA,
Fera Figuee 15
c(.‘l,‘.l)ii‘. ol L‘r. acese R
Anrenlix A to Annev 3 Lo
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]
FIRE_QRDER
] . - Element Exapple
y i 1. launcher(s) to fire LAUNCHER ¥R 2
! ?. Firing noint(s) i FIRIEG POINT 1
3 : .
L | 3. Concentration RP 102
%
Pisure 16
Fire Order

LAYUNCHING PLATQON COMMANDS 'S HEDOAT

(¥or each Launcher-Rocket Conbination)

{ Element Exnmnle )
7, Lauacher Number Launcher Number 1
2, Sta&e of roadinese launchers are laid
3. Orientation’of nieces Azi~uth (Orienting Anzle) (So Much)
' b, 3as§s of rc‘erence for sighting nur~oces Deflection (So Much)
5, Deflection Limits . De”lectien Lizits (Right)(Ieft)
(o0 many mils)
6. Elevation tc clear visidle masks Minimum Zlevstion (So Much)
7. Rocket Serial Kumber Seria)l Namber,
S A, Rocksi Empty Weight Emoty Weight (So Many 1l3s)
9. Rocket Propellant Weight Provellant Weizht (So Many 13s)
10, Rocket Fin Weight Fin Welght (So Meny 1Bs)
11, Rocket Propellant Temverature Provellsnt Temporature(So Many Desrees)
12, Surface freaSure (3arcmeter) Surface Pressure (So Many Millions)

NOTE: All elements are always renorted for each launcher-rocket combinatio:,
Elemonts 1-10 are revorted only 1aitially, ZElements 11 and 12 are re-

narted 1nitially and rereated as often as reﬁhested or when 2 significant

chanze occurs,

Figure 17 .
Launching Platoon Comander’s Henort

Anmpeniix A to Annet 3 41
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F W N e

SURVEY SECTIOR FESORT

Element . - Exanvle
Coordinates of firing point Coordinates (So Much)

. Altitude of firiag voinat Beight (So Many Meters)
Asimuth of Orienting Lime " Orienting lLine (So Msny Mils)

n‘\ti-tudo‘ 3 1atitude (So Mary Degrees North,
Scuth)

o
) Yigure 18
Survey Sectioa Heport’

JO¥_IEVEYL, WIND CORRECTION REPQRT

Eloment Exanvle

Low level Wind Corrections Low level Wind Correciions:

Deflection (Right, Left) (So
Many MPH)

Elevaiion (Boad, Tail) (So
Many MPH)

NOTE: Revort at firing time less two minutes

Figure 19
Low Ievel Wind Correction Report

Aoveriiy A to Jlnnex 3 42
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[
.

Elemonts
Warning

Coordinates
Altituden

ATCMIG FIRS CRDER

Exeriple
Fire Mission

¥P3676L596
469 Vetors

Hp (Haight of Burst)ss

Yield*®

6. Time on tarvetw:

7. Llelivery means § ur
o, Safsty 1imitsf »*
a, Fuzing options* \ |

10, Pemarks

(‘Whren Mecessary)

1, “cne # ! ABO79
. ‘ ,
it for ADM ‘
i
. #*lmitted for security reisons (avai]abl‘.e on resuest),
1
Figure 20
Atomic Fire Crder
TARGT 11ST
Grid Name or firid
Smuare  Cou¢ Mr  Reference  Alt  Accuracy  Description  Source
* +# # * * *
3699 EE37 36829908 300 100 Class III dump, PCV, PI,
: 20C-yd long, Civ
facing east Report
* * * * * *
NOTE: Estimate 25 targets on each list,
Figure 21
Target List
Apzendix A to Arnex 3 L3
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ATOMIC FIRE EST

Y i 1, Waming Fire Mission
[ ! 2, Nature of target and damage required Reserve Inf Assembly Aresa
' L . NP367459 Radius 800 Severe
; ; 3, Desired grcund zero | 14SNP36745986

: b, Mtitude cf desired ground zero 469 Meters

! 5. Height of burst#
6. TYield®
7. Time of burst#

8, Desired delivery means¥*

9, Troop safety requircments# \ '

10, Tvpe target analysis performed¥ ' ;
11. Remarks ' (When Necessary) f
12, Concentration number : ABO79 ! ' G :

i
*Omitted for security reasons (available ?n request),

NOTE: In those cases where an element is not known or not required, it may be

PP W ST 3

omitted, However, the following elements will always be included:
1, Warning,
2, Target description and damage requirement.

3, Desired height of burst,

ot o G e R

o by Desired time of burst (May expanded in remarks to show earliest
or latest permissible time of burst.
5. Troop safety requirements, 1

6., Concentratioa nunber,

Fiﬁure 22
Atomic “ire Request

SRS LR s o S O
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IR MIS3ION (CORPORAL)

sment

1. Warning

2. Target location
3. Height of burst*
4e Yield:

5 Time on target
he Safety limits
7. Puzing option*
8, Rerarks

9. Concentratisn nurker

Exarple

Fire lission (code name)

LVFF 1562077902 Altitude 195

250

2003

I

Surveillance of burst required

A26

!

*omitied for security reasons (available on requeét).
)

Figure 23

Fire Mission (Corporal)

Arpenliv g ts Annex 3

45




¥

UN!T-------- » TIME MISSION ASG-ccec coccccereTIME MISSION COMPLETE c~cccccecDATEccorcecenncnes

(Gunn) Rev 20 Nov 57

FIRE MISSION BASIC DATA
"Identification Radar Location
Type Warhead Lat Long
Height of Burst . Zone Alt M
Tarpet Coor: Zone Ait M| _ E N
E N . Nr___ Lch Location
Safety Limits ) Nr Alt M
Over Left
Short Right Az Lchr CL Nr o
Nature of Tgt
TOT R’n and Az Rad to Lchr ' o
Remarks: Jdons: Nr Rn yds Az o
Conc Nr Radar Lait Az ° 2
FDO FIRE ORDER Doppler Init Az °
Section to Fire Lchr Posn Nr jask Angle ]
Missile Nr _Met Data: (Type 4 Ln 13)
Radar XMTR FREQ MC WwWind Dir of Vel mph
Trans 03C | Above | Below | RANGE & AZJMUTH COMPUT ATION
T
Trans XMTR FREQ Mc || E2 N, )
| Radar OSC | avove | Below | E| N,
Radar Code (iE dN
Radar PRF tan 8 = dE/dN |
Doppler FREQ B * ! E
»Doppler Code in B or Cos B *= .
Az Guid Term Early Late t = (Notel) * 0 ' i
Radar Trans Term | Yes No ] f)'(Rg = dE/Sin B or dN/Cos 2, Use dE/Sin when
Cone Nr dE > dN)
FUZE SETTINGS Rg =
1 | Height of Burst nil 2By + Ep= .
2 | Alt of Tpt (3,281 x M = f1) g (T -t) ** = = 1 "
3 | Constant 3000 {t|| (**From nomogram use algebraic sign of product
4 | H(TM39-C 1.3 - 170) 1|f AN (2E) + Ep - 1,500, 000))
{Classified Nr,) K = (From nomogram)
5 | Classified =(2)+(3) +(4) = )L Rs = Rg/K M
i T =t 1 (T-t) [ L] "
V =(Az Trans Corr) ® ' "
Corr T =(T + V) ° ' "
iNate AZIMUTH OF FIRE CONVERSION
° 17,778 =
t = 360-8 0 1 :=p ! x L
dE - dE + 2 'x L2963 = m
dN + dN + 3 iy . 0049 = "
Az of Fire = (1) +(2) + (3) = ™
270 20
t = 180° + B t = 180 - B
dE - dE +
dN - dN -
180 )
‘FS Fonrn 431

Classify COCNFIDENTIAL when filled in |

Appendix & to Annex 3
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Comruters Racord (Corporal)
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BASIC SUPVZY DATA (COYPCRAL)

Elenent
1, Radar location

htitudg

Longitude

Zone

Altitude

Easting

Northing
2, Nr 1 launcher lo-.ation

Nr 1 - Altitude
3. Az OL Launcher Nr 1
L. Rn and Az Rad to Launcher Nr ]

Range

Azimuth i
5. Radar Init Azimuth /
6. Doppler Init Azimuth ]
7. Mask Angle
8, Met Lata (Type 4, line 13)

Wind Direction

Wind Velocity

57° 200 3om
147° 30t 20m
umv

157 Meters
625750
454,250

- 260 Mster
27}3‘ o
|
788 M
Le3k o
286° 49 yn
'2,,70
146 o
321808941,7
2100
80 MPH

Figure 2,
Basic Survey Data (Corporal)

L7
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13.

15,

ELEMENTS OF INFORMATICN OF AMMUNITION
RECORD, FA MISSILE BN, CORPORAL

Element
Section Number
Missile Number
Radar Transmitter Frequency
Transponder Oscillator Frequency
Radar Local Oscillator Frequency
Transponder Transmitter Frequency
Radar Pulse Repetition Frequency
Radar Code
Radar Code Correction Factors (4)
Radio Beacon Frequency
Radip Reacon Code
State of Readiness Data:
a, Checked out
b, Fueled
¢, Warhead mated
Magnetron Frequencies
Beacons:
a, Number on hand
b, Frequency
¢, Code
Warheads:

a, On hand

b, Type

¥(lassified Confidential when filled in,

Figure 25
Ammunition Record

48
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- AMMUNITIOX RECORD, FA MISSILZ BN, CORPORAL

MISSILES

“Melnr |

Section nr | !

Radar xmtr

Trans osc

3:dar ose

Traus xmtr

Radar PRF |

Radar code T

Code
correction
factory

{
2|
s !
4
l

H

Radio beacon |

Racio code i

Checkal

Fueled ] : 0 |

Warhead b i ' |

MAGNETRON FREQ BEACONS WARIEADS

On hand ' Frequency 1 Code On hana |

Type

]

|

i . ) .

- ! | !

Classify CONFIDENTIAL when filled in.

FS Foum (vesT) Gunnery 429
Rev | Arr 58

71! ARMY=FT, SILL, OKLA,

Form Figure 252
kmmunition Record (Corporal)
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FIRE MISSION (RSDSTONE)

4. Type warhead

b 1. Identification Hawk 32
g ' 2. Fire mission nﬁmbgr 'A8211.
l " 3. Date and timé to fire 061630 April
i
: 5. Height of burst So Many Feet
S 6. U coordinates (farget)
Qrid Zone 17 -
Zasting 532759
Northine 3026489
Altitude 00"
7 ﬁat;ré of target Division supply point

8. Geographic goordinates (target)
#Cmitted for security reasons (available on raquest)

Fieure 26
Fire lission (Redstone)

SURVEY DATA (REDSTONT)

Element Sxample
l., Firing position " Fox Trot

2, UM cocriinates (Launcher)

Fastine £70194
Northing | 3213518
Altitude 08)
Grid Zone 17

3. Georraphic coordinates (Launcher)

4, Spheriod Clarke 18£5

Figure 27
Survey Data (Redstone)

-——r———
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STATUS DATA (REDSTONE)

-

Element . Example
‘l¢ Mission as?;gned to battery : * Alpha
2, Missile mmber _ 1002

3. Code (date and time completed)*

#0mitted for Security reasons (available on request),

Figure 28
Status Data (Redstone)

1.
2.
3.
L.
5.
be
7.

8.

9.
1o,

12,
13.
14,

15,

STATUS & READINESS CHART (R=DSTO.E)

Elerent - Example
Misside nurber 1001
Time té fire 1630 6 Apr 58
Ready storage 4 Apr
Battery Bravo
Warheai rating#
Horizontal checkouts*
Erection completedst 5
Fuel ALC*
Fuel LOX*
Fuel Hy04%*
Laying comﬁleted*
Vertical check outs
Start LOX topping*
Area cleared Informed groﬁp of status
Remarks at 1500

Figure 29
Status & Readinoss Chart (Redstone)

Appendix A to Annex 3 5
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FIRE RFQUEST (LACROSSE)

DIRECT METHOD OF FIRE
ement . Example
1, Warning o Fire Mission
2, Identificatj?on. . Jackpot 15
3. Method of Fire Direction Direct Tracker Setting 2420
; : or Aximuth 1965
b Sia.nt. Range Distance 3000
5, Targst Description Heavy Fortification
6. Warhead Shzped Change
7. Control Will Control
Figure 30 .
Fire Request, Direct Method of Fire (Lacrosse)
Appendix A to Annex 3 52
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FIRE REQUEST (LACRCSSE)
OFFSET METHOD OF FIRE

(First Part of Message)

1, Warning : 4 ‘ Fire Mission

2, Identification c Jackpot 15

3, Method of Fire Offset

4, Direction ) Approximate Azimith 2000
5,” Slant Range Approximate Distiﬁce 3000
6. Target Description | . Infantry Assembly Area
7. Warhead# .

8, Control . Will Control

\
{Second Part of Message) l '

9. TSU Angle : OFFCET RIGHT

10, Slant Range, indicated {TSU to Gs).‘ Gsl 18,32

11, Slant Range, Shorter (TSU to GS) l’ GSL 1802

12, Slant Range, Greater (TSJ to GS)' GSU 2105

13, ‘Vertical Anigle (TSU to GS) GBSV 6386

1, Slant Range Indicated (TSU to Tgt) TSL 2701

15, Slant Range, Shorter (TSU to Tet) TSL 2701

16,* Slant Range, Greater (TSU to Tagt) TSU 3003
17. Vertical Angle (TSU to Tgt) TSV 6308
18, Horizontal Angle (GS to Tgt) ST 293u
19, Azimuth (GS to TSU) AGT 1923

Figure 31
Firz Request, Oflset Method of Fire
(lacrosse)

#Omitted for security reasons (available on request),
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FIRE RENUVEST (LACRCSSE)

OFFSET METHCD OF FIRE
TFirst Part of Message)

Elenent
1, VWarning

2, Jdentification

3. Method Fire

L, Direction

5. Slant Range

6. Target Descrintion
7. Warhead# '

&, Control

(Second Part of Message) \

9, TSU Anrle

10, Slant Range, indicated (TSU to GS)
11, Slant Range, Shorter (TSU to Gé)
12, Slant Fange, Greater (TSU to tgs)

13, Vertical Anple (TSU to GS)

14, Slant Range Indicated (TSU to Tat)

15, Slint Range, Shorter (TSU to Tgt)

16, Slant Rance, Greater {TSU to Tagt)

*17. Vertical 4ngle (TSU to Tgt)

18, Azimuth (5S to TSU)

19, Yorizontal Angle (GS to Tgt)

#Omitted for security reasons (available on request)

Fipure 31

Fire Request, Offset Method of Fire

(Lacrosse)

54
Appendix A to Annex 3

Example
Fire Mission

Jackpot 15

Offset

Approximate Azimuth 2000
Approximite Dist.gnce 3000

Infantry Assembiy Aresa

Will Control

:
|
OFFEST RIGHT

GS1 1832
GSL 1’9.02
GSU 2105
GSV 63¢6
TSL 2701
TSL 2701
TSU 3003
TSV 6398

AGT 1918
GST 2930

T

e SRR




(FIRE UEST (LACROSSE)

UNOBSERVED FIRE

Element Example
1. Warning Fire Mission
2, Identification Kiug Pip 3
3. Target Coorlinates 1256433127495
L4, Target Altitude L35 lieters
5. ‘arhead T52
6. Height of Burst 1200 eters
7. Spzeial Instructions Fou% Tounis
8. Time TOT 0857 14 Aug 58

Figure 32 |
Unooserved Fire {Lacrosse)
i
SURVEY DATA (LACI}QOSSE)

1. Location GS AZLR
2, [asting 34547
3. lorthing L5478
Le Altitude 227 leters
5. Orienting Line 2352 Mils

Figure 33

Survey Data (Lacrosse)

Appenidix A to Annex 3
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OBSERVER:S RTPOAT (LACRO3SE)

Elemend

1. Guidance Platoen Iientificétion

2. Guidance Position Nurier or Tdentifiza-

tion
3. Coordinates
Lo Alti".‘)'ie

£. Az of line =f nown dirceiion or Az
to relerence pnints

%+ Tracker Readinz on Az above
7, YMask Clock (6400 mils)
8., Special information if asked for in

order directing cuidance station
to this position

laure 24

Appaniiz A to Annex 3 56

;
Observerts feport (Lacrosse)
]

Example
First Platoon

G3 AZLE

3350107922
475 Veters
Az 061325

Trackeg 1452
|
Yask Clgex follows Az 100 ask 30

Visibility poor Jue to Fog and
light rain

!

SRR © VP P




STATE OF READINESS CHART = POSITIONS
: ' emer.- & Example
£ . 1, Guidance ?osition Nr . 1
’ ¢ 2, Coordinates 3435645722
' 3. Altitude , ‘ 704
' Lo Azimuth DL-RP 3250
r 5« Tracker Reading ' 127¢
6. Section in Position X ABLE
7. Remarks (tThen Héccssary)
8, Firing Position Nr 1l
9., Coordinates . 5657755433
10, Altitude ’ 805
11, Azimuth OL-RP ; 2300
12, Type WH on lissile H '
13, Stardby Location 1=A
14, Lehr Hr in Position | 1
15. Remarks f - (When Necessary) :
15, Assexbly Section ‘ il ' 3
Nr 1-
Coordinates 4536742777 '
Figure 35 ' i

State of Readiness Chart (Lacrosse)

Appandix A to Annex 3 57
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STATE OF RZADINZSS CHART -~ PCSITIONS

fuidance |Coordinates Altitude! Azimuth | Tracker [Section in Remari

Pos* tion'p 0L - 8P | Reading |Position cRar

Firing Coord®nates| Altitude| Azimuth | Tvpe ¥H on | Standby Lehr Nr in .
Positi-nMr ¢l - RP| Missile Location Position Renarks

IRETRIE M R

Assembly Sections

Ny

Mp

o Coordinates

i i it s ¥t

Apreondix

Lotn Annrx 2

Form Figure 34a

State of Re~dinass Chart - Positions (lacrcsze)

i‘i




¢ ' 3TATC OF RIADDNESS CHAPT- A SIRITTION
Flerant . Exarple
VISSOZ -
1. Tound hr - 228
2. -Uncamned L 04
3. Yarr Up 0730
‘L. Check Out (/D) 0745
5. Body on Lehr iir 4

6. Type Yl onit
WARITAD *

7 'Pb'pe"*"

8, On lland In Cans
9. Reaty to Ascenblet
10, On Launchersi
11, Cn Trains®

A'TWIITION T2AT COMTOURITS

12, S5ection : 1st

13, Dnroute to 4ASP 0930

14, AT ASP ' 01000

15, ZInroute to Assy Arca 01130

16, At Assy Area Mo Tvwo

17. Load Inclules 3 Hissiles

18, Reormarks 17i1l Go To Assy- Ar-sa One

#0mitted for sscurity reasons (available on request)

Fizure 35
State of Realiness Chart - Armunition (Lacrosse)

AT N - K \.\ :

R
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Y AR AR

STATS OF R=ADINESS CHART - AMMUNITION

N
AR R BRI GRS e

MISSILE . WARHEAD
Round | Un~  |Wam C/0 |Body on |Type WH Type |On Hand [Ready to On
Mr Canned | Up lchr Np oG In Cang |Assemble |Launche.z
= : :
AMMUNITION TRAIN CCMPCNZNTS
Sec | Enroute Enroute to At Assy 1oad
to ASP__ At ASP Assy Area Area Nr jIncludes Remarks

A
S

Form Pigure 36a

State of Readiness Chart - Ammunition (Lacrosse)

Appandix A to Annex 3
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YL TRV TN

"W/ RNING ORDER

Elerent
1, Launcher to follow
2+ Launcher position
3. Warhead
L. Fuze
5., liethod of fire
6. Preiicted time of fire

Figure 37
VWarning Order

Example
NR 2

FIRING POINT 1
IE

FZ Q

NR 2, 1 ROUND

OZ?i

i

DRICMTING DATA
!

Tlerent !

1, Orientinz angle

2. Quairant SDlevation

3. Azimuth

Figure 3¢
Orienting Data

Appeniix A to innex 2 61

4

Example

ORIENTING ANGLE
2060

JE 659
A3 4625

e N A

B e e ————




DATA CORRECT ION SHEET

(762-mm rockety
SURVEY DATA (TO 10 M) MET MEISSAGY
| _Rance M | Met Station MDP Time of Meos
‘ ebove
Burst {5eTow) auncher 1
Wind Wind
QE, (Tria}) .y lline | a~ Hf}:ﬁmﬂ Density
’F
TF; {Trial) Sec 7 ‘4: '7///1
Ht of Launcher (o 100 {0 ft
Ht of MDP (to 100 f2) ft
‘above)
Launchesr (bele/) MDP (to 100 ft) ft | Deas Yemp Comections
[
Coarected Fizing Line
Lat of Lauecher (to 10%) 8.
- jComect=d 1ine O
Az of Wind (10 1000 n( Surface Pesnre \ ), 0.0am05
P = (0, 04005) x (G decsiry) 3
Sur P
Az of Fire (to 1000) of fsemp:s €80 -
Charnt Direction of Wixd nf JRN Wind = {compon=nt) : {veloctty)
!
Cxees Wind = X = x =
Som nt) (velocity) unit correctitn
BALLISTIC Koown Unit Unit A . Unit
| ___FACTORS S Valuves V2351 1] QE Coet TF
D
Prop Temp TI° F 1
D
Proo Wi 1b 1
Sz Prewnre 1b/6% IL,
D
Der=iry 100%
D
Alz Termn 50° F 1 |
D
Bmpty Wit b 1
H
Rn Viind 0 MPH R lf a0
Total Cowrections to B 20d TF JI
Net Cenection 4o Fl and TF
Mz2p Azto Tt QE, (Trial) TF, {Trial
Ceavind Cear Met Coerections Met Coorections
Rot Coet to Az Rot Cesr to F1 Rot Covr to AF
Mst Comr Az QZ, (Comrected) TFo (Comrected)
FS Form 376
3 JAN 57

710=-10582 ARMY=FT, SILL, OXLA, 14,5M

e
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P IR W/

CORARECTED FIRING DATA

ement Example
1, Corrected deflection DF 2796
2. Paze setting . TDE b4
3. Corrected Q& QE 665
Figure 39

Corrected Firing Data

Appendix A to Annex 3 63
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o oA R PN PO TIRAN

Blenent Bxemle

1. Section and positien to fire Sectisn 1, positien ]
2. Missile seria) mamber Missile numder 3642
3. Rsdar tr;;enitting frequency*
b, Misside transoonder lecal osillator

f§0quency‘-
5. H}alile transoonder transmitting freguency#
6. Redar lecal oscillator frequency*
?. ‘Redar cbdot
8, Radar wulse remetition fquuéncy*

Q. Dounler radio descon*

10, Dovoler radio code*

11, Azimuth gxidance termimstiom Terminite early .

12, Radar transmiszsion termination Yes

13. Concentratior numder Concentration A26
Pigure 40

Fire Order (Corporal)

*Omitted for security veasons (avajlable on request),

Ap~sndix A to Anrex 3 6y,
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Bhd. i

COMPUTER'S WORKSHEET FA MiSSILE BN CORPORAL

T

OFFSETS | DOPPLER SETTINGS (Taure €, D)
T
1. | Azlmuth M4 RCTeeomcarcn: X armcmanen [
(Tatle (.) (Freq-KMC) CPS
— HEIGHT DIFFERENCE 20, setng
1l *ENCE
30,| SO facior {Table C)
3, | Target Altitude M
! Rad Alteccccccn X accaccn-
4. Helg_;:t of Bun_! , M (6) ('l‘able D)
(FT x . 3648 = M) 31| Corr (- Rad above sea level)
5, 1 Burst Altiwude = (3) + (4) = M
Densltyeececo=- X eececee =
6, | Radar Altitude M (10} (T'ab:.e D)
7. | Height Diff (5 - (o) = M 32.] Corr (use sign of variation) :
Rn wind $ecce-c X eveccaa- &
_DENSITY VARIATION — tl"(',.,) (Table D)
&l ....... g s A L TN 33, Corr (+ 1f head wind)
(Std Lat)(Radar Lat) (- when Rad Lat is greatcr 34| Corr SO factor =
1 2 (Sum (30) thru (33))
N e O
¥ SOTec =----cce X ==cccceccna T eceee
S e AL cooeeon T 4 mem-ccecccccaccea- 35.] setting {34) (Freg-l(h‘C) cPps
10, (Tablc G) (9) . {Yariation)
Freqlnc = 160.43 -----------------
RANGE_WIND DIRECTION 3¢ lFreq-KMC) CPS
11, § Met Wand Dnr LBRY; Freq - 10v ¥Yp - (35) + {36) o] 3
12} 1f nacessary +6400 o RADAR TILT c{RR ANGLE (Taove K)
13, | Total (11)+(12) - m x1=L . X2 2 cmeenn '
. | Azimuth ¢f Fire = o 38, R
15, | Chart wind Dir (13) - (14) = [ Az factor I, ..... .-
39,
16, | Rn Wind Component (pg 3 FT) H " T
: T ; Az Termn--=-= e x | P T o
| 40, {X2) R_(3 R
Rn Wind Corr = H H 3 > T
17. T {1 Vell T mph i Radar L. cceecn- + = O ===C A
FIRING R(A%Gé (:’u TA)mph ALl T B (X0 R_ti0) 2
anLE A RADAR SEFLECTION
18, | Range R, = M =
42,] Rad Init Az, O 1w
Burst Ht--cog-=-=- * Table Ay - mil42.] Az of Fire °o 1 =
19.| Corr (+ burst above sca level) 44, Diff Angle (+ if (43) left of t I "
) (42), Dit1<180°%)
Radar--(z;---- -(-r--b-l--A-; 2!
abic B* location L .. _.._._
20, | Mt Cerr (-Rad above sca level) 45, e R_ " (:,tn:?ﬁ;{,,
Rotationem-ceccoc X cameencnx 8 M B' Correction % A oy
{Table E) {Table A) 46, (B' location right, Corr is +} =
¢1,]. Corr (use sign of Corr Factor) Df Shift = (44) + (46) = + [ 0 -
Gravity ece=ccewe X ccecmcces = M1 47,] (Take sign of greater value)
{Table F) (Tablc A) 48, Rad Referred Df ° ' "
i )
122, | Corr (use sign of Corr Factor - r_;; Firing DIf = (18) + (47) = ST T
Dy ™ Hatte &) i ORIENTING ANGLE
23,1 Corr (use sign of variation) 50,] Az of Lchr OL "
Rn wird Uecoooos T S = MIl 540 M necessary +6400 n
T (Table A} 52,] Sum (50) + (51) L]
24, ) Corr (+ if head wind) b | A -
75| R - M 53, z of Fire (T) m
(Algebraic Sum (18) thru (24) | 54,]_Orient Angle = (52) - (53) = L)
DOPPLER DEFLECTION
C-1 TIMER SETTINC il
e 55| Radio Ref Az &
T (7-)"" (-’I:a-l':l-e-:\-): 56,0 Az of Fire °
26,1 Corr {- burst above radar) | 57.] Radio DI = (55) - (56) = °
27.1 € - 1 Setting (Tuble B) ((57 is Right when
28,| Corrected C - 1 Setting = (26} + {27) = (56) is right of (55) )
*(IF (7))>1500M uss App A)
<Lcu >Grea‘.er
Classify CONFIDENTIAL when filled in 3

FS Form 430
(Gunn) Rrv 22 Awn 58

Appendix A to Annex 3
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————

A

FIRE COMVAND SHEET (RIDSTONE)

1, Battery Alpha

2, Fire miszion number AB 211

3., Firing position Fox Trot
L. Date and time to fire 061630 Apr
5. WMissile number 1002

6. Tvpe warhead#

7. Trajectory tape number#

&, Pressttings from™*

WS 4
WS 4
WS 4
Ws 4
~ WSS
'S 8
WS 10
WS 12
WS 12
WS 12
WS 12
WS 12
WS 13

K
Xt

N (M)
T (L)

Fet .OL°
F, - .01°
Ve (Ic)
Je (Je)
He # .O1e
He - ,01°

Uc

Figure Lz
Fire Comnand Sheet (Rodstons)

*#0m* tted due to classification (available on request)

Appendix A to Annex 3 67
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WARNING ORDER (LACROSSE)

Elezent ' Exazple
1. ﬁhrning . . Piro'Hiaaion
2, launcher to Fire Launcher Nr 1
3, Firing PoGttion | i’iri.ng Position 3
4. GS to Control ° GS Nr 4

5. Warheadw#

6., Tigs to Fire ' At my command {an estimated _
: ' time may be given here, i,e,, .
. 0515)
7. Concentration EF 105

#0omitted for security reasons (available on recuest)s

Figure 43
Warning Order (lacrosse)

SECCMD PHASE CRDER (VACROSSE)

Element Example

1, Dirsetion in which to lay the missile Crienting Angle 2152 Mils
(Firing Chart)

2, Altimeter setting (Firing Tables)#

3. Dive Angle (FDO order)

L, Beacon Antenna (Firing Chart)¥

5. Rail Elevation (Firing Tables) Elevation 1067

tOmitted for security reasons (available on request),

Figure L4
Sec:nd Phase Order (lacrosss)

Apoandix A to Annex 3 60 g




e Lol

rew

" 3. Vertical Angle, GS to Terget (Comnuters)s

9, Vertical Angle, GS to Acquisition®

GUIDA¥ZZ SETTINGS (LACROSSE)

Element Example
‘1, Tracker setting to urge}. from GS*
(Computers)

2, Slanct. Range to Target From GS (Computers)#*

L, Stator Setting (Firing Chart)®
5. Turn Angle (FDC order)®
6.  Dive Angle (FDO order)®

7. Tracker Setting to Acquisition Point *
(Firing Chart)

%, Range to Acquisition Point (Firing Chart)®

Point {Computed by Mil Relation)
10, Yarhead (FDO order)#*

11, Approximate Time to Fire 0940

¥Cmitted for sccurity reasons (available on request).

il

s

Figure 45 3
Tuidance Settings (Lacrosse)
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CA

INPUTS TO Mortar Battery FDC (Inf Div)

ELECTRICAL

(telephone, teletype, radio)

HARD COPY

‘ems Characters

v Itoms Cheracters Ite Ch
’ Per dsy Per day Per day Per day
FROM:
OBSERVERS
Fire requests 15 2100
Subsequent Fire 75 1075
SUPPORTING ARTILLERY
HEADQUARTEKS
Data for replot 5 455
Fire cepabilities Py 384
Metro messages 12 1080
Survey data 1 360
SUMMARY. 112 6224

RTE: Oreanic to the Infantry Division Battle Group.
Flow of fire-control information will be through

Artillery channels.

Apoendix A to Annex 3
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INPUTS 70 105 Howitzer Battery FDC (Inf Div)

(Toved)
- ELECTRICAL rARD cby
. (telephone, teletype, radio)
¢ Items C cters Items Characters
. Rrfsy Fodsy  Fecdey Ferls
. FRGoA: ‘
OBSERVERS _ '

Fire requests 15 2100 |
Subsequent fire 75 1875 |
requests i
BATTALION HEADQUARTERS i
| Battery data sheet 1 120 1 420 i
Fire commands ] 220 j
Fire for efre::t data 5 355 E
Fire orders 10 1200 i
Metro x;\essages 12 1380 |
Replot data 15 120C 1

Sarvey data 1 | 22

Tire on target 2 304

surva\mm} 138 9281 1 420

Apperdix A t5 Annex 3 7
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INPUTS TO 105 Howitzer Battalion FDC (Inf Div)

~ (Towed)
ELECTRICAL HARD COPY
(telephone, teletype, radio)
Items Characters Items Characters
Per day Per day Per day Per day
FROM:

OBSERVERS
Fire reguestis 30 4200
Subsequent fire 150 60C0
requests

FIVE BATYTERIES
Data for replot 15 12¢0 \ f ‘]

! .
Executive officer .'eports 10 5500 ;
Fire for effect coord: nates 15 1065
and altitude wren applicaole 1 ! 5;
Reports of targets fired cn 30 3030 i
|f' ;
)

DIVIS1ON ARTILLEXY 1
Fire missions 4 896 1 2350 d
Metrc messages 12 1360 |
Ta-gew l.st 1l 2350
Tihe on target 1 144

SUMMARY 268 25765 1 235¢C

Arperdix A tC Annex 3 e
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INPUTS TO 155mm How Battery FIC

{Composize Bn Inf Div)
{Towed)

ELECTRICAL HARD COPY
(telephone, teletype, radio)
Bray femes  f e
FROM:
2 OBSERVERS
Fire requests 5 T00
Subsequent, fire 25 625
requests
BATTALION HEADQUANTERS
Batte:ry data shect 1 420 1 420
Fire :ommands 5 550
Fire x‘or\ef!‘ect dats 7 467
Fice orders . 1c 1206
Metrc messages 12 138
replot data 7 672
cur.ey data 1 227
Tlme cn target 4 €c3
sum\a;r %4 6EES 1 420

wiiza

Aprendix A to Annex 3 3
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T

INWIS TO B inch Battery FIC
site Bn) iaf Div

{Toved
ELECTRICAL HARD COPY
(telephone, teletype, radio)
¢ Items Charscters Items  Charecters
- ' Per day Per day Per day Per day
FRQOM:
OBSERVERS, . .

Fire request S . 700

Su'os.equent fire 25 625

requests

BATTALICN FOC

Atomilc fire order 2 300 '

Battery data 1shect 1l 420 1l 420

Fire cormands 5 550

Fire for effect data 7 497

Fire o.rdcrs 10 12C0

Metro messages 12 135

Replot data 7 679

Survey data 1 227

Time on target 4 608
SUMMARY 79 7186 1 420
Appoendlx A Lo Anuex 3 T4
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INPUTS TO 762 Rocket Battery FDC
(Coriposite 3attsifon Onl
{Inf Civ) (S.P.

ELECTRICAL HARD COPY

(telep-one, teletype, radio)
Items Characters Items Characters ]
Per dey Per da- Per day Per day
FRWY:
OrRGANIC SUBORDINATE UNITS
=
Launching Piatoon 1 2500 s
Commanders report
Low level wind correction 5 400
report
' Survey Sectlion report 10 - 950 s
CO¥POSITE BATTALION HEADQUARTERS 3
i
Fire mission - 6 65C |
Fire order 6 540
Metro messages 12 13060
) i
SUMMARY 45 6530 i
p
r
)
Appendix A to Aunex 3 7%
r
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INPUTS TO Ccmposite Battelicn FIC
(Inf Div) (Toved)

ELECTRICAL HARD COPY
(telepnone, teletype, redio)
Itens Characiers Items Characters
Pe- dsy Per dey Per 2av Per day
FRQM:
OBSERVERS
Fire requests 2 - e
Suvsequent Tire request 10 a5¢
THREE HOWITZER BATTERIES
Data for replct 10 RN \l
Executive ciTicer repcrt 6 3350 "‘ :
Fire for effect coordinztes ani 10 710
eltitude wren eppiicable ’ )
Reports of tergets 13 ; 160C
’- i
762 KOCKET BATIER ) g
Leunzher Piatoon 10 2600 {
Ccruiander's ceport §
low Level W.ni correction repcrt 10 EoC ;
Survey se:zticn reports 10 o0 f
DIVISICN ARTILLERY g
Atcmic Fire order 6 12C0 i
Atcmic fire request 11 187¢
Fire missions 6 660
Met:o messages 12 1380
Target list 1 235C 1 235C i
Time on target 1l 144
. Az
SUMMARY 1?0 19,214 1l 2350
¥
!
@
Appendix A to Arnex 3 16
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INPUTS TO Division Artillery FOC (Inf Div)

. { lowed)
ELECTHICAL HARD COPY
(velepicue, zeletvpe, radio)
irers Charecters Iltems Cherscters
Per Aay Pe: day Per day Per day
FROM:
SUBCRDINATE UNITS
Air observers fire request 2 . 220
Fire Capatilities 4 440
Fire for effect data 0 o)
Request “or addiiicnal fire 6 1740 \
|
i .
FIGJER MRTILLERY “TADGUALTERS
Atomic fire order S 12¢0
!
atoals fire request 12 i
7ire n'ssions l’ 140
Metro messages 12 1320
Target list ol 233C 1 350
Tire on targets 2 120 4
5% 19,500 1 2550

SUMMARY

Appendix A i Anes o




INPUTS TO D:ivision Astilier: FXC (Acmd Div)

(S.P.)
ELECTRICAL HARD COPY
(telephone. teletype, redio)
Itens Characters Itens Characters
Per aay Per day Per d4ay Per dey
FRQM:
SUBORINATE UNITS
Air observers fire request 6 660
Fire capevilities & 860
Request for sdditional fire 12 3480
HIGHER ARTIILERY HEADQUARTERS
Atomic fire order 6 1200 .
Atomic fire request 12 2100
Fire nissions i 140 ?
- 5
Metro messages - 12 1360 F
.
Target list 1 2350 1 2350 ;
Tine on targets 1l 150 |
SWMARY 59 12,340 1 2350 i
3
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YR SR SRINENAT
.

IKPLTS TC Artillers Group Fow!tzer ¢+ Gun Bettery

ELECTRICAL

(telephone, teletype, radio)

HARD COPY

Itens Charactars Items _C_b;e.ract;ers
Per day r day Per day Per day
FROM:
BATTALION FIC
Battery data sheet 1 420 1 420
Fire comrands 6 1080
Fire f-r effect data 3 213
Fire orde:s ° 10 1500
Meiro messages 12 1380
Replot date 16 1572
Survey dste 1 2]
Time oa targets 1l 152
~
SIBMMARY 50 6544 1 42<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>