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PREFACE

Tt is hoped that this study will help simplify one of the most
difficult problems of forward observation we face today. If it in
itself is not the answer to the problem, it is the desire of the author .
to stimnl#te thinking on therpart of other Infantrymen vifally concerned
with this problem.

Appreéiation is expressed to the monograph advisers of the leapons
Department of The Infantry School and to the staff of The Infantry
Sehool Librarj for their assistance in the preparation of this study.

Information ihcluded in this monograph has a classification of no
higher than Resﬁricted, Security Information. The works listed in the
bibliogfaphy have a classification no higher than Restrictéd, Security
Information,

The views or opinions expressed in this monograph are those of the
author and do not necessarily reflect the official position of the Departe

ment of the Army or The Infantry Scheol,

15 November 1953 - GERALD C. LaBOUNTA
_ lst 1t Infantry
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INTRODUCTION

"Crakys of War" was the name given the world's first éannon, halieved
to have been uégdrﬁy Edward IIiAin his campaigns against the Scots in
1327, Since that timzlcohstanﬁ improvements have made today's cannon one -
of the most impqit;nt weapons of war, Certainly, to the Infantryman, upon
whose shoulders resps th9~responsibility for the enagy's final defeat, it
is the most important of supportiﬁg arms.l N

Fdward II] is definitely known to have used cannon in 1347 in the
seige of Calais. .However, their use was relatively ineffective due to the
scarcity of gunpow&erl For one hundred years following, men strived to de-
velop a cannon with which the walls of a town could be kncckad down in the
conduct of seige warfare.2‘

In the year 1&#0 Henry VI used a cannon composed of fourteen long
bars in a circle like the staves in a barrel (hence the word barrel fs uged
today). The bars were welded together and strengthened by hoops of 1ron
shrunk ontq staves, A vent at thg rear of the barrel was primed with loose
powder and sel aff with a‘match. At this time the cannon wa% used more as
s psycholqgical weapon tyén a8 one ﬁf d;struction,-for its noise was con=~
sidered to have a more adverse effect on the enemy than its projéctile.3
A, W, Wilson tells us of a book written by Nicholas Tartaglis in 1537-43
which was dedicated to Henry VIII. In it Tartaglia suggests means for
caﬁsing "gny great piece of artillerie to make in his discharge an exceed-
ing great noyse and marvellous rore," Tartaglia also gives a table of
ranges pcaéible with two guns, the Faucon and Saker:

"Fiucon: poynte blank 320 yards Utmost Random (extreme range)
1280 yards.

Saker: ?oyﬂte blank 360 yards Utmost Randam 1440 ylrda.“h

1. Wilson, A, W,, Lt, "Story of the Gun," Field Artillery Journal,
Dec 45, p. 722,

2, Ibid., p. 722.

3. Ibid., p. 724.

4. TIbid., p. 726.



Henry VIII obtained two gunmnkora, Peter Bawd and Peter Van Collen, to
make mortars for him in 1543, Some of theso mnasurad sleven inches and '
nineteen inches is diameter.

¥ The first exploding shells were used in mortars in 1543. The shells
were stuffed with "wild fife or_firewobrkés and a match (fugze) that the
firewoorke might bg set on fire for to break in small peeces, whereof tht.
smallest peece hitting any man would kill o:\sﬁoilo him."

By 1588 exploding shells wers being used to good effect. A. W, Wilson
states, "The method of igniting the fuﬁe was either by placing the sheil in
the bore (fuze toward the charge so that on bslng flred it wauld ignite
the fuze) or by placing the fuze toward the muzzle, whon it was 1ightcd by
a match thrust down the boro. It_noods no imagination to appreciatc the
high mortality among tﬁoso gunners who had to ﬁerform this latter task;“7

Artillery, however, was never ussd in an indircbt fire role until the
Britlsh, becsuse of Boer tactics, were forced to use it in the Boer War.
During the seige of Tharouenno by the Burgundlans in 1543 (not to be con-
fused with Henry VIII's seige of 1513), the artillerymen of Therouenne ob-
served that the enemy made use of a valley which was screened by.; crest
from th‘ guns df the town, By tﬁe aid of bushes judiciously placed on the
crest of the hill the guns weré trained on vulnerable portions of the valley.
Flank observers were placed on the crest and, by signals, indicated to the
guns which bush to fire over, This, however, was used mersly to overcome a
iocal difficulty,“and not as & regular practico.s

Frior to the time of the Boer War, because of the artillery's inability
to shoot and run for cover, the gunners faced the enemy in the open, firing
their pleces from exposed positions, The British, finding it necessary

during the Boer War to conceal their guns, developed a system of irdirect

Tbid., p. 725.
Tbid., p. 725.
Ibvid., p. 725,
Tbid., Apr 46, p.223
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fire, from which has stermed our modern methods., They used an imprcviéod
sight, known as the "Gunnora Arc,“ which consisted of a plece of wnod
fﬁgtened to the forsight, intﬁ whlch holes were bored at one-half degree
iﬁiorvala, A matehl stick was then plgced in the central hole and the

sights aligned on an aiming peint., .Observation was carried out from a
nearby crest.' Tﬁe obsprvars gavi corrections, such ;;, "Right two degrees "
The match stick was then taken rrom iis center hole and placed in the fo%rth'
hole to the left. The sights were once more laid on the aiming point and
the gun had thereby mmved two degrees to thc right.gq This, of course, is
the same principlc we employ ln_thg sig@}ing of our indirect fire weapons
today, |

Indircct fire, at th;t time, was a rairly simpls proccduro, sinco thc
observer remained within view of the gun and on ihe gun-targot line, This
was possible because of the limited range of the weapons,

With the advent of longer faﬁgo indirect fire weapons, the obserﬁcr's
remaining on the gun~target line, and within view of the guns, is no longer
feasible if ;dvantaée is to be taken of th; greatly increased capabiliti-s
of the weapons. Thia situation has broﬁght about, our mbdorn fire direc-
tion centers, with tﬁcir ploﬁting bnarda, deflsction fans, computers, and
firing data sheets, It has'aiéo led to many chaqges in rorward obgerver |
proceduru._ The proccduris in ﬁso Jjust a\fcw years ago woro:viry cémpiicatod,
_ to say the least. However, primarily through changes in the fire direction
procoduro, forward observation hia been simplified a groat doal. Nevertheless,
those of us who have had experience in forwlrd observation will agree that
it still leaves much to be desifod. |

Not only in the actual conduct of_rorward observation do we encounter
many confusing difficulties, but ﬂlso in the training of new forward ob-
servers, One.of thc_grtatcst of £hcso difficulties is the uﬁo of the "Wﬁﬁﬁ“

' 1¢
formula, which is the mil relation formuls used to change mils to yards.

9. Ibid., p. 223.
10, Department of Army FM 6-135 Adjustment of Artillery Fire bx_thc
Combat Soldisr, Government Pr1nt1ng Office, Haahlngton, 1950, p. B.
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This is certainly an important item &f the Tire &¢ an indirect weapon is
to be placed quickly and accurately on a target, Although fairiy simple,
it has 5eeﬂ the experience of the author that this formula is ﬁost often
not used by an obétrver because it is somewhat confusing and, thersfore,
guesswork is resorted to. This guesswork is used at ﬁhe expense of
timeliness, Many Infantirymen ﬁave, at one timn:or another, had to sustain
the adverse consequences of a forward observer!s inability to place fire
on a target guickly. .

We are a "gadget-minded™ people. Upon encountering difficulties of
thig naturs, we ask - "Therc must be a gadget to take care of this proﬁlam -
where is_it?" The author proposes herein a "gadget" to help solve our
"WORM" formula problem. . |

The "gadget“ refgrrcd to would cliainatl the necessity of the forwtrd
observer'!s having to ﬁse the "WORM" formula. Eliminaﬁion of the necessity,
without sacrificing acénraqy; would greatly fac}litats the placing o£ in-
direct‘fire on\a target. The\imbo;panccvqf quick, acguraie fire infsupport
of the-Infnnﬁrymnn is qby§ou;. In this stud& the construction lnd‘use o; 7
ths "gadget® is explained.

It is the purpose of this study not only to explain its construction
ard use, but also to show just how valuable such an item can be to the

‘average Infantryman in the adjustment of indirect fire.



DISCUSSION

The “WURH“ fornnla has 1eng been one of the most confusing aspects
of forward observation of indirect flre by the Infantryman. This formula,
although relatively simple, ig easily forgotten by those who do npt work
with it dsily, snd peglected by many of those who do. As a method used
to‘determ;ng the nuﬁber of ya:dslg,shgll ynrst %s off of thg oﬁperver
target line, it is simply W =.RM. W meaning width in yards, R meaning
ranggiin_thqusands_of ygrds, ard M_for the number of éils deflection, ag
measurod with_a pei: n:::\E'71:>inocu;'|.a.rt3‘.-:L ﬁith'this formula the observer de-
pgrmingé thg ﬁﬁmb&r of y;rds that the bu;st must be mgved to bring it on
the observer target line. Once on the observer target lihe, the observer
continues to adjust fi?erby "bracketing" the target until a hit is obtained.
‘Thus, at an estimated range of 2000 yards and a deflection measurement of
40 mils; the observer multiplies 2 (range expressed in thousands of yar&s)
by 40 (hils). The result, 80, is the number of yards the deflection must
be changed to get the burst on the target line, |

M 6-135 states, "In sulving for any one of the elemsnts ﬁ, W, or R,
& simple rule for using the formula is to remember the word WORH, written
gi (W Qver R ¥)."™ 2 That seems to g; simple enough, but obviously, it is
not, for thg reasons stated above, Not only do observers easily forget it,
or neglect it,_but it‘also_pqsea 8 prpblem in training, since it_is very
difficplt to "get across™ to studehts. Both officers and enlisted men,
to whom this knovledge.is "a must," fail to grasp it. This writer has
personal knowledge of experienced officers in combat; with excellent c&mr
bat records, giving commands to mprtars; such as; "A little bit more to the
left,” Any Infantrymnn, at some tims; may have occasion to control indirect
fire in combat., The speed and accuracy with which they accomplish this may

"save the day."

1. Department of Army FM 6-135, Adjustment of Artillery Fire by the Combat
Soldier, Govermment Printing Office, Washington, 1950, p. 8. '
2. Ibid., p. 8



The need for some means with which we can overcome this problem is
readily apparen&& A =mall automatlc range and deflection finder is out
of t.he questlon at this time and the "'WCRH" formula mst st.ill be used
for acourate fire direction, In order to eliminate, or at 1east simplify,
the problems enﬁonntered in the use of the “WURH"\fQ;mula, the item of.
equipzent described herein is proposed for use by all Infantrymen who may
have occasion to direct fire, |

For\waﬁ} of a better hama; let us call this "gadget? a "Deflection
Guide." One of these in the hands of each forward observer, each rifle
company of ficer, an@leach Infantfy squad leader shoula hqip immeasurably.

The unit itself conszists of three discs fastened together by & fivet,
on which all discs can rotate in.the same faghion as an M-10-Plotting |
Board. On.one side of the inner dise, iﬁ a circular arrangement, are

listed ranges in 100 yard incraments. For purposes of illustration,-as
shown in Appendix A the ranges will be. graduated from 100 yards to 3600
yards, On thig disc also will be listed the actual_ynrdage deflectlons
applicable to eaph range for the variqus m11 sens;ngs. They will be ar-
ranged vertically fpom directly underneath the respective listed range to
the center of the disc. The 6uter disc.on this side of the guide will be
-made of some opaque mnterlal w1th an openlng wide and 1ong enough to expose
all yardage deflections listed undgr any one range, On thls outer opague
dise, beside thé opening, will be'lisﬁad the various mil deflections. Each
mil deflection éill be so arrapged as\to be beside its réspective yardaée
deflection listed on #hg inner disc.

Upon making his_deflection sensing in mils, the observer would merely
rotate the discsuntil the openingif the outer disc was aligned with the
estimated range reading on thg inner dis;. Then, reading down the listed
mil deflections, hg would find the corres?onding yardage deflection listed :
on the inner disc. -Her;; of course, his multiplication has been done fbr

him, Moreover, his accuracy has been increased because he has neither



resorted to gueéswork, nor_made a simple error in calculation. F?r ex-

| ample, using Appendix A, assume that £he observer has determined his ob-
server targst range to-bé 1000 yafﬁs andhsensed his burst to be hO mils |
_off the cbserver target line, Rntate the outer disc unpil the opening is
aligned on the-lDOD yard indicathn on the inner disec, Then, readlng down
the side of the opening to h0 miis, note that the deflection reading is
LO ysrdé on thg.inner disc. |

Aa a second example, suppose_thp observer estimated ?he range to be
1500 éﬁrds ard sensed his burst to be'SO mils off the observer target line.
Agaln allgnlng the outer disc on the 1nner, readlng doun the mll listing to
80, he reads the yardage deflectlon of 120.

The third dise, on the other side of the Guidq,wouhd be used fcr de-
flections of over 159 mils, On this side the same ranges would be'listed
as are listed on the first sidé, but the mil deflection listings would
merely be a continuation of those lisﬁed on the first side, For example:
If the mil deflections en the first sidp’arg from 5 to 150, the reverse
side wouid 1ist mil deflesctions from 155 to 250. Another idea woghi-be to -
list all deflections of over 100 mils in increments of 10 mils. This, for
two reasons: Mil deflection-readings, with the binoculars, of over 100
mils, cannot be mesasured accurately to within 5 mils; and secondly, we
would thereby more fully utilize the limited space on the Gulde.

Now the questlon is, ofrcourae, what do we do;about ext;emely long
ranges, or mil deflections. gs wgs originally stated, the ranges and mil
_defleotiohs as used here are merely for purposes of illgstraﬁian. In the
actual manufacture of this'itam, it ié‘possible to inersass both consider-
ably. However, this should not be necessary., It is-infréquent that the
forward observer will adjust fire at ranges of over 3600 yards from himself,
Also, the mil deflections as listed should take care of. almost amy situation,

In those rare instances when firing at longer ranges or greater mil deflections

than those listed, the pbserver_neéd only find the range or mil deflection,



which is exactly half of the measured rangs or deflection., Taking his
deflec&ion\yirﬁage from this reaﬁing, he néed only dQuhle it.po ayrive
at his answer. For example, he measures a defléction to be ﬁﬂﬂ mils at
2000 yards. Since dBO mils ié not covered éﬁ the Guide, 5u£ 200 mils is,
use.the latter, which is one~half of 4LOO, He sqgs that the jﬁr@age de-~
flection for 200 mils at 2000 yards is 4Q0 yards. He needs only double
40O to arrive at his #nswer, 800'}ards. This is also true of thé ranges
greater thﬁn tﬁose‘listed on the Guide. At a range of 4000 yards and mil
deflection Qf 200, the obse;ver takgs one-half\of 4000, or 2000, #nd*finda
the yardage deflection to be 400, Again; donbling this number, he knuﬁs
his yardage deflection of 4000 yards to be 800, | |
It can bg seen that'this is a very simpl& procedure., However, for
the.benerit of thoée observers who feel that this, also, is too complica~

ted, and will forget to use it, let us place a reminder on the face of the

dise, such aﬁ, For Banges or Mil deflections greater than those listed,

- take one-haig the sctual Range or Mil deflection and double its reading.

Alsc on the fage of the Guide, let us put a semple initial fire-re-
quest along-with a gample subsequent cqrrection. Although fire can‘be put,
on a target wiﬁhout the observer's adherence to these standardized pro-
cedures, we all agree that their use sa%as the time of the fire direction

center and consequently the fire support is received mpre'quiékly. Field

\

artillerymen tell us tha; one of their 1iﬁitations is the time requir
- for fire direction center to transform the fire request into firing data
Ffor the guns.B” In the interest of;t?gply fire support, let us not dglay
‘this procedure any longer wiph inadequate fire requests.. Thé author thinks
the value of this simple addition to the Deflection Guide needs no further

explanation, as it is readily apparent,

3. The Infantry School, Tactical Employment of Field Artillery, Problem
#2473, Fort Benning, Georgia, 1 Sep 52,




The weight of the Deflection Guide would be practically.negligible
and would thereby be no extra burdeﬁ to the Infantryman who musti carry
“it. Its slze could be eunh.that it would easily fit in the field jacket
or fatigue jacket pocket. It could b; made ;f_some durable plastic m&-
teriﬁl that is flexible and nét sﬁfject to damage by moisture. With these _
characteristics, it would be a satisfactory item of equipment for any
Infantryman to carry. | i

Its éost should be relatively inaignificant also. It should not cost
more than a few cents to manufacture and the value raceived will compensate
for the cost many times, It is similar in construction to the M10 Plotting
Board,'which costs less than one dollar to manufacture., _ |

Li}ge working models of the Deflection Guide could easily be produced.
by any Tfaining Aids shop, as are large mndeis of the M10O Plotting Boapﬁ.

An instructor using a large working mocdel, and equipping each student with
a Guide, could put across the necessary information more easily than he
could the "WCRM" formula.

It has been the experience of the author that the average front line
Infantryman is not encugh nnthumatlcian to use the "WORMY formula mentally
and conseqpsntly does not bother to use it, even though he may remsmbcr it
from his basic training. Moreover, the average Infantryman does not carry
a paper and pencil which he can use fér caleulations. The Deflection Guide
would solve these problems alsc:

One Guide in each squad would be sufficient, It is ; very exﬁraordinary

situatzan when one member of & squad can observe a portion of the front that

another member of the same squad cannot observe.



CORCLUSICHE
The need for a device to assist the forward observer in directing
the fire or indirect weapons_ia readily apparent from the very fact that

it takes so long to adjust fire, normslly., The author believes that this

is due prineipally to thc ocbserver's fallure in adhering to the correct

procedures tnd neglecting to use tbc "WORH" formula. Consequently, often

the target has moved.before thg guqs can fire for effgct. Even iflouf_

. - —
~ Research and Development brianch of the De?é%ge Department conld produce

o™

=i

an sutomstic calculator of some sort, in all likelihood, the cost and/or
weight would preclude its géneral use by Infantrymen; gnd\éertdinly, any
Infantryman is liable to have to dlrect such fire at eny time,

The . Deflection Guide propoaed horein would, until the :dvent of un=-
imaginable scientific dtgclopp@nts, assist immeasurably, not qnly in the
actual conduct of forward observation, but aléo in the training of new
ohsorv?is. | o

The Guide contains all the information the infantrymau needs to ac-
curately lnd.épickly adjust fire, That is, both initial fire requesis and
subsequent corrections, as wligéi; a guide for figuring corrections. The
Guide itself would cover most oﬁxthe sxtreme deflection requirements arnd,
with the reminder printed on it, e;cn the extraordinary deflecticns-éanxbc
easily figured, The ranges covered by the Guide should cover almost any |
situation, Certainly,'a target at & range of over 3600 yards is not usually
visibll;.;nd from the front lines is mogt often out of range of any indirect
fire weapon orgaﬁic to the Infantry Regiment, ’
With the Deflection Guide, the forward observer need qnlyfdo three

things - find the target, estimate the range, ard call for fire.
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