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SECTION IT

SPECTAL CONFERENCES

1. Conferences werc held with Brigadier General Hugh
W, Rowan, Chief Chemical O0fficer, European Theater of Opur-
ations; Brigadier Generzl C., H. Armstrong, Chief, Antiair-
craft Artillery Section, The General Board, FEuropean Theater
of Operstiong, and with spscific individuels who were command-
ing officers of chemical smoke genérator battalions and
compenies during the Buropean Theater Campalgn and who are
listed in this report as Principal Consultents, (Sce Part
one, Chupter I, Section Ib).
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PART TWO

REVIEW OF THE EMPLOYMINT QF SMOKE

GENERATOR UNITS, EUROPEAN THEATER CAMPAIGYN

CHAPTER I

MISSIONS OF SMOKE AND SMOKE GENERATOR UNITS

SECTION I
GENERAL MISSION

-2. Generally stated, the mission of smoke, or artificial
fog, is to conceal an object or activity from enemy observa=-
tion and thus protect it from the effects of enemy weapons
directed towards its destruction. The mission of chemical
smoke generator units 1s to release smoke from positions
within our lires so that it obscures:the object to be pro-
tected. '

SECTION II
ANTTATRCRAFT SMOKE MISSIONS

, 3. The mission of antialrcraft smoke is to obscure an
object or area on the earth's surface from ensmy aerial obser-
vation thus preventing precision bombing and gtrafing. This
is the type of mission for which our present smoke generator
units were designed. A study of the activities of chemical
smoke generator companiss and battalions in the Ruropean
Theater of Operations indicates that antiaircraft smoke mis-
sions in rear areas were in the minority. (Refersnce: 1).
The 25 Smoke Gensrator Battalion operated with the 50 AAA
Brigade in the defense of PORTLAND and WEYMOUTE harbor, in
Southern England, for several months. The snoke defense at
thils Instellation was highly effective according to Brigadier
General G. H, Armstrong and Lieutenant Colenel Richard Newman,
The 23 Smoke Generator Battalion arrived in France on 9 June
1944 to provide antialircraft smolke protection for the artifi-
cial port at OMA¥A BEACF, This organization was never called
upen to perrorm this mission. (Reference: 2). On arrival in
wrance, the 25 Smoke Generator Battalion was assigned anti-
airoraft smoke missions at VEXINS DAM and PORTAUBAULT whers
it was deployed but never called upon to smoke, according to
Liesutenant Colonel Richard Newman, The 82 Smoke Generator
Company and 87 Smoke Generator Company operated with four
British smoks companles under British control et the port of
ANTWERP, BELGIUM for several months. (Reference: 1 & 3).

Le Antiaircraft smoke missions under tactical conditions
and in eclose proximity to enemy positions, were performed by
the 8l Smoke Generator Company and 161 Smoke Generater Company
et MAYENNE and L+VAL in August, 194k, (Reference: 2 & L).
From Septembder, 1944, to the end of the war in Europe the -
smoke mission executed by smoke generator units were all of
& tactical nature, -although in s few instances there was =&
secondsry antlaircraft mission.



SECTION ITI
TACTICAL SMOKE MISSIONS

5+ The mission of smoks in tactical situations is to
obscure an Object, ersa or activity on the eerth's surfsce
from enemy terrestrial observation and prevent observed or
direct flrg of his ground wespons egainst the screencd tar-
get., By virtue of the lerge number of missions of this type
which were executed by smoke gsnsrator companiss, the tac-
ticel smoke missions were of ths grestest imoort;noe.

o 8. Employment of chemicel smoke generztor companies
in tacticel situetions was initiated by Third United Stotes
Army 1n September 194L, when the 84 Chsmicsl Smoke Generator
Company wes used to screen the construction of s bridgs scross
the MOSELLE RIVER at ARNAVILLE, FR.ANCE, VU7547, (Reference:

4 & 5). Throughout the remainder of the wer in Eurcpe, this
wes the predomineting mission for smoke companies, Its suc-
cessful exccutlion made the construction of heavy bridees
possible =&t an ecrlier phase of river crossing operations and
thus speeded the support of ermor and heevy ertillery end
feciliteted suwply of the Torces in the bridgeherds,

b, Another type of mission psrformed ty the smoke
generator compenies was the screening of troop movemsnts on
the battlefield. A good exemple appears in the operstion of
e detechment of the 168 Smoke Generstor Compsny, which sup-
vorted troops.of the 3 Infentry Division in reducing Maginot
forts near MUTZIG in Deccember of 1944, {Rsferenca: 6),

¢, In Februsry 1945, the 162 Smoke Cenerator Company,
opereting in the vicinity of FREMERSDORF, 029, end MECHERN,
Q19, established e sereen for the primary purpose of drawing
fire snd the attention of the enemy away from snothsr locality
where their principsl operation took place, (Reference: L).
A varistion of this applicetion of smoke 1s 1ts use wholly
to draw artillery fire =nd thus cause the enemy to disclose
the locations of his weapons,

d. The exemples of tactical smoke missions cited
above do not exhaust the possibilities for employment of smoke
generator units in bettlefield situations. The sole limita-
tions in this respsct are: The basic requirement thet the
smoke positions must be within cur lines; the sltustion must
permit adequate supply of smoke msterinls; and the commendsr
of the supported troops must heve an open mind and vision to
accept a meens of siding his troops to accomplish their mis-
sion with minimur cssualties end equipment losses.

Tn 21l of the operations of chemicel smoke gener-
ator comprnies, Mechanicel Smoke Generestors, ML or M2, haye
been the primery smoke producing means. On several occcasions,
however, smoke pots have been substituted for the mechanical
generstors. The reasons for this substitution were the need
for silence and inebility to reech smoke points with transT
portetion sc as to supply the reguired quentities of fog oil,
The smoke pots heve proven %o be satisfectory in this employ-
ment, and the irritating gquality of the HC §moke has pean
both edventageous end disadvantegeous. In its opsretions in
support of ROER RIVER crossings of the XIII Corps, a detach-
ment of the 7L Smoke Generator (ompseny used M4 smoke pops,

and it is reported thet a large psrt of the German garrison

e
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abezndoned their positions due to the irritation caused by the
smoke, (Referencet 7). In other instences where HC smoke
munitions were employed to screen bridge construction, the
smoke caused seme interference with the work of the enginser
troops because of its irriteting qualities, (Reference: 8).

SECTION IV

SECOND/RY MISSIONS OF SMOKE GENERATOR UNITS

6. Thnere were periods during the war in Europe when
there was 1little or no demsnd for smoke, The personnel snd
equipment of smoke bsttelions end companies were not wasted
at these times, but were diverted to secondary missions accord-
ing to their cepabllities., {Reference: 2 & 9).

7, In many casss the employment of smoke generator
organizaetions on secondsry missions hed s profound effect on
their availability end rsadiness to perform their primery
missicn, TUsually 1t was necessary to turn in, or store, their
smoke generators end other equipment not required to perform
their essigned mission so thet vehlcles would be evailable
and personnel not burdened with care and maintensnce of
impedimentes for which they had no immedizte use, This caused
sericus deleys in prepering rfor snoke operations, Some organ-
izations which were committed to secondary missions in the
communications zone were not released when there was s need
for them in the srmiss to perform smoke missions. During the
latter pert of Merch 1945, it was proposed thet other Chemical
Warfare Service troops be converted to smoke generstor units
to meet the cstimated future needs of the ermies while six
companies were being employed on seccndery missions, (Ref-
erence: 2)., The insufficiency of smoke generstor compenies
in the armies was, in part, responsible for the practice of
bresking comvanies up into smell detachmsnts, sometimes widely
dispersed, for smoke operaticns. This placed & burden of
supply and administration on the companies for which they
were nct designed and added much to their difficulties.

CHAPTER TT1

TACTICS OF SMOKE AND SMOKZ GENERATOR UNITS

SECTION I
GENERAL

8. (This discussion is based on a study of availeble
operation reports cf smoke units and experiences of Lieutenant
Colonel Fiske snd the 23 Chemical Smcke Gensrator Battslicn).
Thoe tactics of antiaircraft smoke and the opersting prccedures
of smoke companies ere sdequately set forth in Field Mdnual
3-50, "Large Area Smoke Screening", In the exscution of anti-
aircraft smoke miseinns in the Furopean Thester of Operations,
the procedures cutlined in this menuel have been fcllowed
quite closely. However, there is no publlshed doctrine to
guide smoke units in performing tscticel smcks missicns or
to provide informetion to the commenders of supported units
relstive to the capabilities and limitations of smoke end
smoke generator units. The procedures in ths two types of
smoke operstions differ scmewhst, and these differences are
pointed out in this chapter.
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SECTION IX
TACTICS (F SMOKE

9. Placenent cf the'screen., Since the purpcse of sucke
is to prevent observatlcn, IT is obvious thet the screen
shculd be placed between the cbject to be cbscured and the
enemy observation pecint. Secresning is more effective when
the smoke envelopes the enemy, but this placement is usuelly
beyond the cepabilities of smoke generetor orgsnizeti ns.

In sntiasircraft smoke missicns, the secrsen must cover the

ares or object like s blanket in srder to come between the
eneny Observation points end the area or activity which ws do
not want the enemy to see, Thus, in ressmably level terrsin,
it is not necessery for ocur forces to be envelcped in smaoke

in crder to prevent terrestrisl observeticn. When this methca
is practicsble, it has the sdvantege of permitting ocur activ-
ity to be carried cut in en srea free of smoke, thus hastening
its conclusicr and minimizing the interference tz it caused
by pocr visibility. Soreens of this type showld not be too
clcse to the screened objeet or fire directed st the screen
will heve effect on our activity, In scme localities, cof
which the upper Rhine River Vslley is typiczl, cnemy obser-
vation points may be in positions comparable to that of an

air observer. Since the smoke cannot always be depended upon
to rise high enough so that the enemy observer camnot see
over the top of the screen and into the area to be obscured,
it may be necessary o envelop our activity in smoke.

10. 1In nearly every situation the commander has the
cholee of using one large scresh or several small ones. This
is true in both antiaircraft and taectical situations. OCere-
ful consideration of this possibility in antiaircraft sit-
uations has resulted in the doctrine being estedlished that
with a given numbsr of smoke troops available, it is usuelly
_ better to employ sll on one large screen rather than estab-
lish decoy screens, In tectical situations, smoke usually
drz=ws the fire of enemy ground weaspons, Small scresns ssrve
to mark, with e fair degree of precision, the scene of our
activity, snd so are likely to drasw intense and rether aceur-
ate fire., The lerge screen, on the other hand, especially if
well plscsd, covers such s large ares of possible ectivity on
our part that the enemy may consider it e waste of emmunition
to fire into it at all, becsuse of his doubt thet he will hit
enything profitable. As an éxample, a lerge smoke screen
designed to protect tmctical bridge construction should be
several thousend yards in lengih, end several possible con-
struction sites should be included within the area of the
screen. If there is only one possible crossing site, it is
likely thet the effectiveness of the screen will be greetly
reduced, beceuse of the enemy knowing thet this part:l.cula-r
point is the scene of our asctivity, cen place effective un-
observed fire st the construction site. However, observsd
end direct fire would be denied to the enemy.

11. Time of development of the screen. When to start
smoking is an squelly lmportent fector in the tactics of
smoke, In sntiaircraft smcke operstions it 1is necessary that
the screen be fully develcped before the enemy gir attack bve~
gins., 1In tactical smoke operstions the enemy should be denied
observation of the ares before our sctivity in that ares com-
mences. Tf this is not done, the enemy hss a chance to learn
WEeT 1s going on, know its precise locetion snd make acgur-
ate edjustments of hils weapons on points in the area, He can
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then, even though he leater is not able to see the area, place
mocurate fires which will seriocusly hamper our activity =nd
possibly prevent its completion. OSmoke coversge is not in-
stsntaneous, but requires from 15 minutes to half an hour,

end sometimes more, to completely cover the area to be screen-
ed, This has at times been a source of trouble to smoke unit
commanders, The commander of the supported unit will instruct
the smoke unit commander to start smoking st e specified time,
end leter it i5 leerned thet the supported unit commandsr
wented the scresen fully developed at that time,

SECTION III )
TACTICS OF SMOKE GENERATCR UNITS

12, The tactics employed by smoke generator units are
influenced by the neture of thelir mission., In any smoke oper-
ation inveolving smoke generator ccmpenies, 1t is essential
that provisicn be made to accomplish the smoke missicn with
any wind directi-n., In antiaircreft smoke operetimms, this |
is done by heving a smoke circuit, cr series of smcke gener-
ator positicns, surrounding the site to be screened, Howsver,
only these posltions which ere required for a given wind
direction are occupied at any .ne time, Should the wind
dirsctien chenge,- subdivisicns of the smoke organizeticn are
mcved to new positicns, This procedure is possible in most
antisircereft missions if the rcadnet is fevoredle end the
activity isg not in close proximity tc enemy lines and thus
expused te firs of ground weapons, In tecticel missions, the
neerness cf the enemy precludes movement of elements of the
smuke generator crgenizetion to compensete for changes in
wind direction, Therefore, the usuzl practice is to emplace
generstors end supplies at the .individual positions in the
smoke circult, Coverage with any wind direction is then
accomplished by starting up or shutting down appropriste gen-
erstors, The entiaircraft smcke circuit ls usuelly locsted
cne te me ond 2 half miles upwind ¢f the vital point to be
sereened.  With generators (M1 type) space at 100 to 150
yards intervels, the smoke rises and beccmes less dense by the
time it reaches the area tc be protected. This behavior of
the smcke results in minimum interference to traffic move-
ment and other importent ground sctlvity in the protected
aree. Tactical smoke circuits erye usually not more than
500 yards upwind of the arsa or object to be obscured and so
it is necessary %0 heve less interval between genorators to
assure thet a screen is formsd from the generater smcke trails.
Generetcr spacing in these situations has varied from 40 to
150 yards with M2 generators., Factcrs controlling the spac-
ing of generatcrs in both entiaircraft and tactical situations
are terrain, wind spesd ené airection, end air turbulence.
Usually it is desireble to limit the effective range of smoke
screen so es to minimize the danger ¢f interference with oper-
ations. This is frequently dif ficult to accomplish with gen-
erstors in which the smoke output cannot bte varied,

13. Reconnaigsance and preparation of the plan, As in
all nilitery operaticns, 1t 1s essentlal that the smoke unit
commender prepare & plan for the smoke coperation. This plan
is the result of his kncwledge of the supported unit's mis-
slon, the mission assigned him by the ccammanter of the sup-
ported unit and his reconnalssance of the ares in whiech he is
to uperate, These sctivities require a certaln amount of
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tine, and after he has prepared an scceptable plan, its ce-
teils must be communicated to the smoke generator grganization
and some time allowed for reconnaissance by subordinate ccm-
mendiers. In antiaireraft operations, this procedure usually
need not be a hasty one, but in tactical situations the time
factor demands that this be done quickly. It has been char-
acteristlc of tactical smoke operations in the Europsan Theater
of Operations that insufficlient time was allowed the smoke
unit commander to make a reconnaissance and prepare an ade-
quate plan for the operstion., Smoke companies. have usually
been required to begin operations within a few hours of their
arrivel in the vicinity of the operatiomal site. Expericnce
of smoke unit commenders indicetes that when thelr operations
ig preceded by a long meter merch, it is nesesscry to thor-
oughly check all smoke generator and redio squipment to in-
sure thet it will be in werking condition when ibts use is
required, It is believed that the minimum time of ome full
day of daylight should be given a smoke unit to prepzre for-
on operetion. (An excellent example of thorough znd pain-
steking preparations aeppeers in the operstion of & detach-
nment of the 83 Chemicel Smoke Generator Company at SCHOPHOVEN,
GERMANY, 23 and 24 PFebrusry 1545 in support of 30 Infentry
Division esssault crossing of the ROER RIVER, (Refersnce; 10),

1hks Occupation of positions. In the usual antiasircraft
smoke mission of a prolonged rature, positions are selectsd
as a result of thorough reconnaissance, sdequately marked or
otherwise made known to all subordinetes, end then are occu-
pied daily at specified times. In tacticel missions, the
occupetion of positions should be cerried out under cover of
darkness, and supplies for severel hours operation moved to
the position at the same time. Deylight occupetion of posit-
ions frequently results in disclosure to the enesmy of the pre-
cise locations of generators end their operating personnel,
with conseguent eerly destruction by artillery fire.

15. Security and protection of the unit in operstion.
In nearly ell smoKe generator operstions, whethsr tectieal
or antialreraft, the orgenization is so widely dispersed that
individuals cennot mutuslly support eech other in defense
ageinst eny ground sction. It must rely, thersfore, on the
action of other ground forces to defend the area in which it
is operating, and forwarning of any serious enemy threzt which
would raquire their withdrawal or destruction of their equip-
ment, O%her securlty measures in antiaircraft smoke assign-
ments include the use of such concealment as is available,
steggering of individuel generators and the siting of crgenic
antiairerzft mochine guns so as to discourage strafing attecks
by enemy eirplenes. In tactical smoke missions, defilade or
cover of scme sort 1s sought for individusl generatcrs and
operating personnel to minimize the probability of injury to
men and equipment. When time permits, the generators and
opereting supplies are dug in. 8lit trenches should be
provided for persoanel,

SECTION IV
CONTROL OF SMOKE

16, Highsr commgnder and coordination with the overall
operstion,. In all operetions, the smcke unit is attached to
an organizatien of one of the arms, and the commnder of the
supported unit decides in a general way the mammer in which
smoke will be employed.
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a. In the European Theater of Operations, antiair-
eraft smoke is under the control of the antiaircraft artillery
commander, Other egencies, with whom snoke employment must
be coordinated, are the air force, which may veto the smoke
operetion; and army end navy authorities responsible for the
discharge of shipping at ports, who must sgree deily to the
employment of smoke. In practice, this procedurs was satis-
fagtory at established ports in the United Kingdom. It was
found, however, that dug to poor communications facilities
in the OMAHA BEACH area, it was cumbersome and difficult to
contact nevael suthorities. (Referencs: 2). Control of all
alr defeonse means was exercised through a joint AA Operationsg-~
Filghter Contrcl Room. The smoke battalion had a lisison
officer available to be present at this place. The Naval
Officer In Charge of OMAHA BEACH likewlse had lieison officers
‘there, but they never could be found. It is quite possible
that had there been sn urgent need for smoke in this srea,
thet these coordinsting difficulties would have been correct-
ed guickly.

b, Tectical smoke opsrations, In tectical smoke
operations, smoke generator campanies have opersted under
cantrol of engineer bettallons and groups, infantry regiments,
end sonetimes infantry end ermored divisions. In such situ-
atlong, it 1s important that the commender, who has the :
primery interest in the overszll operation, inform ell elements
of his command that smoke will be used, where it will be used,
who is in direct commend of the smoke operstion and who should
be contacted should the smoke cause excessive interfersnce
with sny phase of the Oversll operation, There have been
numerous cases of corps or division staff officers ordering
individuel generator cpsrators or smoke sections to stop their
genserators,

17. In smoke operations, either antieircraft or tac-
ticel, it ig the function of the smoke unit commender to dis-
pose his organization so that he cen perform the mission
agslgned him efficiently. All orders to start smoking, stop
smcking, and requests for more or less smoke, must pass
through him.

18, The smoke unit commander judges the effectiveness
of his screen by observing its density end coverage and by
receiving reports from his subordinates and officers of the
supported unit, who are usually dispersed over a fairly large
area. Antleircraft smoke screens ceumot be sccurately jJjudged
from positions on the ground. These screens should be observ-
ed from positions which epproximete possible bomb release
points. In practice, air observation of the screen is used
whenever practicable in daylight triel operations to correct
any deficiencies 1n placement of smoke gensrators. Since
smoke is rarely used during deylight to support the antisir-
creft defense, it is not practicable to exercise control over
this type of smoke operation from the eir.

19. Communications. Smoke generator campanles have
organic communicat ions equipment designed for use in performe
ing rear ares antiaircreft smoke missicns. The means provided
ere telephone and frequency modulated redios, With emple |
time to construct telephone lines along the whole smoke cir=~
cuit, end with redio to supplement telephone communicetions,
the communicet ion system is quite compiete and effective,

The communicetions personnel, however, is not adequate to
maintein the interior communicetiom system end provide com-
munication to the supported unit unless its commend post is
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quite close to that of the smoke generator orgenization, In
tectical smoke operations, radio communication must be wholly
relisd on, as there is seldem time to construct the necesssry
telephone lines. In some: pases it mey be necessary to augment
the organic redio equipment in order to insurs rapid trans-
migssion of orders. In tactical smoke operations, the practice
of establishing the smoke command post et or very neer the
commnd post of the supported unit hes insured necessary close
gontect between smoke commander end tactical commander, In
gituetions where two or more smoke commnies heve operated
under control of a battalion headquarters, communications has
been a sericus problem due to the limited range cf freguency
moduleted redio transmissions over irregulsr terrein.

20. Weather informstion. Thes behevior of smoke is
dependent upon certain westher elements; the wind direction,
its speed, and the turbulence of the atmcsphere. Overall
vigibility will Influence the density of smoke needed to
acccmplish the smoke mission, It is desireble that eccurate
forecasts of these weathsr elements be available to the smoke
commander when he is prepering his plan. Experience has
shewn thet while forecasts provided to smoke cocmmenders have
hed reescneble accurzey for the generel area of operstions,
they have been unrelizble for the specific time znd plece et
which the smcke operation was performed. Smoke ccmpanies sre
provided with excellent westher equipment and with weather
observers to obtein data, The wind measuring equipment avail-
able to these companies is of two types: an elaborete wind
vane and enemometer (ML-803) with an indiecator (ML-117) which
operates by remote control, and a smell portable wind vane
(ML-73) and anemometer (ML-62), The elaborate equipment has
been used seldom because of the time required to install it
and difficulty of concealing it. In prectice, smoke command-
ers have used artlllery metro messeges augmented by their own
observatiorns to provide current weather information. When
used, forecasts of general weather and- forecasts of wind
dircetion end speed probabilities (wind roses) have been used
primarily to establish priorities in the development of the
smoke eircult when time was en important factor in getting
into operation,

SECTIGN V
SUPPLY OF SMDKE GENERATOR UNITS

21, Supply has been the grestest problem of chemical
smoke generator companies. The besic reason for thelr diffi-
culties i= the lack of cargo transportastion in the company.
However, supply difficulties veried in companies due to
difference in their trensportetion. In the Eurcpesn Theater
of Operetiors, three &ifferent types of smoKe company organi
zations existed. Two types conformed to the present Tgbleg
6T Organization snd Equipment 3-267, these being orgenizations
equipped with the Mechsnical Smoke Generator, M2, The third
type of company resulted from Incomplete ye-equipment under
the latest Tables of Orgenizaetion and Equipment 3-267, These
companies were re-squipped with Mechanical Smoke Generators,
M2, but because of non-availebility of #-ton trucks end
trailers retained their 23-ton trucks end, in some cases, &
substential number of trailers, The type organization equip-
-ped with the Mechanicel Smoke Generator, M1, is omitted fram
consideretion in this study because of its generator being
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obsolete. In considering the supply of smoke generator units
the tonnege requirements should be borne in mind. The Mech- ’
anical Smoke Generator, M2, uses about 560 pounds of fog oil
gosoline and water per hour. Assuming that .all of the com- ’
pany's.as generators ore cperated, its requirements are
approximately 134 tons per hour. 4 company equlpped strict-
ly in eccordance with Tebles of Orgenization and Bquipment
has 12} tons of cargo capacity in its 2i-ton trucks, provided
the kitchen truck is used for opsratiopnal supplies. Water
and gzsoline are ususlly aveilable from sources within ten
milss of the site of the smoke company's operstion. Fog oil
supply points, however, have besn very much farther than this,
varying from 50 miles to seversl hundred miles, Three spec-
ific instences ere cited here for example: When the 8L Chem-
icel Smoke Generator Company opereted &t MAYENNE, FRANCE, its
fog 01l had tc come from OMAHA BEACH, & distance of about 120
miles; (Reference: 2), When the 84 Chemical Smoke Generator
company was relleved of its smoke mission et ARNAVILLE, FRANCE
(U74), it sent 20 trucks znd trailers bsck to OMAHA BEACH to
replenish its fog oil supply, an estimsted distence of approxi-
mately 400 miles; (Reference; 4). The 23 Chenicel Smoke Gen-
eretor Battallon, operating on the RIINE RIVER at points be-
tween BONN and REMAGEN, drew its fog oil supplies from ROLS-
DORF on the wegt side of the ROER RIVER neer DUREN, about 60
miles sway. (Reference: 9).

a. TFog oil supply. The conventionally organized
smoke generator compeny is not capable of supplying its oper-
ationel requirements of fog oil with its oraganic trensport-
ation when the turn around time from the fog oil dump to the
generstor pcsitions exceeds one hour. This type of compeny
has invariably been supplied in its operat’ons by transport-
etion provided by the supported unit, In some cases, detsch-
ments from quartermaster truck companies have been attached
to the smoke unit to transport its fog oll. On the other
hend, the type of compeny with mechenical Smeke Generstors,
M2, and 2%-ton trucks, can handle a lerge portion of its
supply requirsments, As an exemple, the 23 Battalion, cper-
ating on the RHINE, transported approximetely 50% of its fo?
0il reguirements with compeny transportation. {Reference: 9).
The conventionally equipped company cannot earry any basic
loed of operational supplies and move its T/E equipment .
Companles equipped with 2%-ton trucks were sble to carry e
basic lozd of 43 hours of smoke supplies.

%. Other supplies, Supply of requirements other
than smoke msteriels was not as difficult, but did prssent
some problems. These problems arose primerily from the
brevity of thelr attachments to other orgenizations, rathsr
than lack of transportation.

¢. Maintenance, Aslde from the supply of oper-
ationel meterinls, maintenance of the Mechenical Smoks Gener-
ator, M2, presented a problam of great importance.' Tais
machine, perhaps dus to an effort to reducs its welght to a
minimum, hes shown a tendency to be unrelieble in oper.?tion;
Normelly, the defects which occurred have not been sericus
end usuglly require some minor adjustment or tr}e replacement
of a part. However, spere parts for this ﬁ@chlpe were never
availeble for issue of the prescribed organizational set of
gpere parts. to companies, - So far es is known, even the
chemical meintensnce companies were unable to get standard
8spere parts, As a result of this situation, generetors which
required simple first end second echelon maintenance hed to
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bs returned to chemlical maintenence companies for repelr.

In some cases maintenance companies fabricated parts which
were frequently needed and maintained small detachment in

the vicinity of smoke generator companles so as to repair
quickly machines which were non-operational. During one week
of smoke operatlons, the 23 Chemicel Smoke Generator Bettalilo
{consisting of two companies] sent 34 generetors to a meint-
enance company for repair. (Reference: 9), Many more were
adjusted or had repalrs made on them by company generator
mechanics, Motor vehicle maintenance was also a problem in
smoke generator companies, This was due to an insufficlent
number of motor mechanics in the orgenlzation. Again the
frequent changes in attachment made it difficult for compan-
ies to maintaln contact with ordnance units which had thelir
vehicles for third and fourth echelon maintenance work.
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PART THREE °

COMMITTEE REPORT

CHAPTER I

NECESSITY FOR SMOKE GENERATOR UNITS

SICTION T
DISCUSSION

22, Severaol factors must be considered in determining
whether there is a nesd for chomical smoke generator units.
Smokc has proven to boc of great value in defense against air
attack and on the battlefield. Tts future utility as a means
of antiaircraft defense 1s dopendent upon the tactics and
tochnigues which air forces mey use in the future. allled
alr forces have used radar devicos extensively in bombing
encny targets., This application of radar hes nullified the
effeet of smoke, It is recasonable to aggsume that the enemy
alr forec in the next war will boe as well esquipped with radar
devices ag our own air forece was in this war. Again, it has
been predicted thot in the future bombing fleets may be com=-
posed of pilotless aircraft, which may be guided to their
target by rcemote radio controel, or perhaps directed to their
target in a manner similer to the firing of a cannon, that is,
it boing sterted in o given direction with a timing device to
control the place ot which the missile cxplodes, Obviously,
smoke con not be an effective defensc against such an attack.
On the battlefield, it is gquitoc possible that the development
of radar and infra-rcd observing equipment mey likowise null-
ify the cffect of smoke. This would be espocially trues if
guch deviccs had wide cenough distribution in the onemy forces
to agsure effcctive control of firo and reliable cbservation.
The Gormen army had o number of infra-red observing devices,
but it is not known how extensivoly they were used, Infra-
rod rays are capable of penetrating haze and artificial fog,
but not naturnl fog. (Reference: . 13). Thus, the need for
amoko in the future must be determined by study of sclen-
tific developments designed to overcome the conceallng power
of smoke, and the efforts to produce & smoke that will be
opaque to infra-red ond rodar rays. If it is dstermined
that there 13 a need for smoke, then the need for chemical
smoke gencrator troops is established.

CHAPTER T1

ORGANIZATION AND IMPLOYMENT OF SMOKE GEINERATOR UNITS

SECTION T
DISCUSSION

23, ©Smoke gencrator troops werc initially separate
companies. Being designed primarily for antiaircraft smoke
protection of large and impertant installations, it was
Tound that in ncorly overy situation seveoral conpanics wore

required. In order to provide o coordinating and command
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agency Tor Such installations, the battalion hezdqus

and headgquarters detachment was created, and comggﬁiigeﬁzra
attached to and detached from battalions in aceordsnco with
the requirements for troops &t a given installation., “rhen
there was no longer a need for antiaireraft smoks st ports
and other installations in the Furopean Thsater of Operations
many of the smoke companies and battalions wers made svail-
able to the armics for such btattlefield use s they werc
suitadble for. In most situcticns, a gingle coripeny was ed-
equate to perform the mission assigned. Recruse of this

and the inadequacy of the present battalion headquarterS’and
headquarters detachment to accomplish the proper functicns
of a headquarters, many smokc unit commanders and chemical
staff officcrs feel that there 1s no necé for a battalion
organization. On the other hand, army chemicul officers

and unit commanders genorally agree that thore is & nsed for
e battalicn hesdquarters and headquarters company which is
capable of preperly supporting smoke comprnies with supply,
administration and representation ut the headauarters of

the unit to which they are attsched. (Rcference: 12).

Even though most smoke missions are performed by detached
companies, occasions do srise in tacticel situaticng whore
two or nore companics arc required on o single smoke mission.
Again, there are situations where only one company is ro-
quired for a smoko mission, but several companies may be
operating in close proximity to each other. 1In the first
situation, a hoadquarters is rv.uired to coordinute the
activities of the two companics and exercise command over
the smoke operation. In tho second case & battalion head-
cuarters, or a portien of it, can prcfitebly meve tc the vie-
inity of the cperaticn, exercise gensral supervisicn cver
the operation, and trhrough closer contuct with the several
companios take over their supply and lisiscn preblems. &
separatce company, not pernanontly assigned or sttoched te =
given cormsnd, is handicapped by the lack of a battuzlion
headquarters to look after its supply ond perscnncel admin-
igtration, and gencrally supecrvise 'ts activities.

24, There has been sore thought thot twe types of smeke
generator units should be organized in crder tc effect eccn~
cmies in manpower and cquipment. It has been prepused that
one type be crsated for employrment in the relatively static
type of missicn, which would exist in the protecticn of perts
or other rear ares installutions where supply of cperaticnel
materials would not require much orgenie transportaticn.

The cther type of compeny weuld be designed f~r use in the
corbat zene where supply points are usually scne distonce
awey from the site of operations. To ovaluate these pro-
posals, it is desirable tc ccnsicor scme of the higtgrlcal
aspects of this war. At the beginning of cur perticipa-
tion in this war, the enemy alr forces werc relatively .
strong, - They 1ad the capability of delivering effective alr
attacks anywhere in the Theuster of Operations, and there was
fear cf attacks against Zone of the Interier installaticns.
To reduce the effsctiveness of such attacks, the snoke
gonerator units wore created with the ccncept of cnploying
thom in situations where gcod roads existeld and anple supp=
liss were avnileble neurby. By the time the allics were
rendy to execube thelr mejor cffensive against Germany 1n
Eurcpe, attrition had so weakened the German Alr Ferce that
it was nc longer capable of gtfoective air.attack against
our important rear area installaticns., Since there was nc
longer s need for chemical smcke generatcr units in the
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nissions for which they were designed, a 5

tc find scrme use fcr them, At absut éhensgggogimgustigdc
Mechunical Smokc Generator, M2, becane available aﬁd nace
possiblo the crployment of these organizaticns in tactical
gituations. Sc, sone conpaniss were nede available to the
srmies, and othcrs were diverted to secondary missiona, We
sce then .that an organizaticn which was dosigned for eéplcy—
nept under one set of conditions was committed to cperﬁting
uncer quite'differcnt conditions which put it under a rather
gevere handicap. Teo ruch time 1s required tc effect tha
conversion of an crganizetion frem ono type te another to
perriit the salvaging of nen and equipment in a unit for which
there is no longer ony need, Similarly, the time required
to corroct T/0 & T ¢eficiencies rosulting from war experionce
ig excessive. Majer wars are of such great magnitude*that

a high degree of cocrdination nust be exercised cver all
naticnal activity, and extrenc care nust be employed in the
utiligation of manpewer, With regard to sroke generator
organizaticng, it is bellevec that this can bost be accomp-
lished by designing = single type of sroke generator unit
which can work efficiently in the rear area nission and on
the battleficld.

25. In this study of chemical smcke genorater units it
is not intended to present o new organizaticn which is com-
plete in ell detnils, but rather tc indicate the changes ro-
quired in strueture and nujoer items ¢f equipment,

a. The chemical sncke generater battalicn should
be ccrpesed of a headguarters and headguarters corpuny, a
rnedical detachnent, and four organically sssignod chemical
grioke genorator companies, (See Chart #1, appendix). It is
believed deglrable to have the compunics organically a part
of the battalion so that the completc organization trains as
a whole and, through constant asscciation of personnel in the
organization, it becomoes a team, Also, by fixing the number
of companies in the battalion, there is a definite propertion
of transportaticn available for supply of operationsl mater-
tials, 4 medical éotachmont has been considered desirable
by all smoke unit ccrmanders interviewed., In studying tables
of organization and equipment of separate battaliens in the
arms and services, it 18 ncted thut neme lack a medical do-
tachment, It is alse belioved that there should be & chaplain
and appropriate nssistants attached te the battallen.

b. Battelicn headquarters and headquarters company.

(1) The battalion headquarters and headguarters
ccripany should be crganized substantially
in accordance with the T/0 & E preposecd
by Major J. Fuller, fermerly comnancding
the 22 Crenical Smoke Generator Battalicn,
with slight mcéifications to cenform to
conments of various hoocdquarters which
reviewed this proposal., (Reference: 12},
The functions of the battalicn headquarters
are cormand, administration and operaticn-
al control of smoke operations when twe
or more ccmpanies ¢f the battalion are en-
gaged in a single migsicn. Personnel of
fhe battalion hoadguarters assist de-
tached companies by providing technical
advios to the supported unit, assist in
the preperaticn of smoke plans and in
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ceordinating the smoke plun with othsr
agencics concerned, RBattalicn head-
quarters algc nay perform the inpor-
tant functicn of sssisting in thc rehab-
iliteticn of ccnpanies which have boon

~engaged 1n operaticns and nave sustained

equipnent and personnel losses., The
battalicn headquarters shoulé handle all
supply matters poertaining tc Class II,

IV and V (fcg oil) for the conmnanies of
the batbalion., 4 disgran of a suggsstcd
headquarters crganizeticn appears in Chart
2, Appendix.

The headgquarters company serves the head-
quarters in carrying cut its functlons of
acpinistration and supply of the battal-
ien. Chart 3, Appendix, shows a diagran
of a suggested crganization, The principle
service rondered by the hsacdquartors
company to the smexe gencratcr ccmpanles
ig supply of fog cil, In acdditicn to this,
persomnel of the supply platcen dilute

fog o0ll with kercsene te thin it for

ccld weather opercticns. It is belleved
thet first and sccond echelen mainten-
ance shculd be accomplished cnly in the
sncke gencrator ccompanies, Mointenance
support by the headquarters company sheuld
censist of spare parts stocks, o reserve
of three generatcrs per cconpany {(in addi-
tion to the twe.carried by each conpany)
en? acting sas intermsdivry betweon the
cartpanies and chonical naintenance compan-
les fcr third and fourth echelcn work.
Organization of the supply secticn into
four squads, each having four 24-ton
trucks and four l-ton carge trailers,
pernits attachnent of ono such sguad tc a
cetached company when the situaticn in-
dicated that tho cormpany's supply problem
cculd be acconmplished better in this
manner. Dach supply squacd, augmentsd by
maintenance men from the conpanies, ccould
hardle the equipment of one company and
have it available quickly and in good .con-~
cition when it is needed for smcke opera-
tions. The battalion corrmnications means
ghould 1include telephone and radio. The
telephone communicaticn 1a necessary with-
in the battalion hcadquarters and to all
the conpanies when they are reasonably
closc together and to the headquarters.

In most cases, tclephone communicaticn to
the headquarters to which the battalion

is assigned is also necessary. Becausoe
the conopanies are frequently an apprec-
iable distance awny fron the headquarters,
rafle corimunicaticn is necegsary to main-
tain contact. Radics provided should have
a rclioble range of 100 milegs. Sufficient
rafic operation peérsonnel should be previd-
el to permit continucus opesration of tho -
battelion radic station.
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- ¢« Experlence in the Buropean a -
tions has shown that the chewmlcal smoke ggﬁeﬁgioifcggggiy

nas some deficlencies. The most serious of these has been
itz inability to handle fog oil supply and to carry a' basic
load of smoke material. The organization diagrammed in Chart
4 has been designed to correct the known organizaticnal de-
fects of the compeny. It consists of a company headquarters
and two operations platoons. This does not repregent an in-
crease in tho number of smoke generators which the company
operates, but is designed to provide greater flexibility and
batter control In the organization, It hes been found that
continuous operation of the company places an excessive strain
on the persomnel., By having two operatiens platoons, both
could be employed in mlssions requiring only daylight oper-
ation; and in situations where both daylight and night oper-
ations are required, onc platoon can rolieve the other, This
orgenization likewise provides permenontly orgenized small.
dotachments which can conveniently be assigned indepondent
missions at points ln the vicinity of the company's location,
but not too far distant. RFach platoon is compossd of two
ssctions, and eech soction has thrue squads. The major devi-
ation from the present organization appsars in the squad
organizatlion and equipmont. The present sguad is composed of
one corporal and two privates, and operates two Mechanical
Smoke 7Jenerators, M2, which are transported in a #-ton trail-
er, squad personnel riding in the 4-ton truck which tows the
trailer. There are two sericus deficiencies in this squad
organization., Pirst, the squad cannot carry with it any fog
oil. Second, the corporal. is the truck driver. When it is
neccssary to move the vehlcle away from the smoke opsrations
ling, the squad leader goes with it. It may be argued that
one of the privatcs could drive the vehicle away, but regard-
less of who drives it, one-third of the squad 1s lost. 1In
the proposed organization, the squad is composed of one c¢or-
poral, two technicians fifth grade (truek drivers), and four
privatcs or privates first class. This squad operates four
Mechanical Smoke Generatora, M2, which are mounted on two
25~ton trucks, Each truck will carry a four and & half hour
supply of fog oil, gasolinc and water for the two smoke gen-
erators, This sguad may be used efficiently in either anti-
airecraft smoko operations or in tactical smoke operations.

In the antiaircraft smoke opoeratlions, the generators would be
operated from their mounts on ths trucks, This provides for
the necessoary mobility of elements of the company. Due to
the relatively short operating periods in antiaireraft smoke
operations, resupply of fog oll can be accomplished by bat-
talion headquarters company. When the present company is re-
quired to operate in antiaircraft smoke missions, it 1s nec~
essary that a stock of fog oil be established at sach smoke
point, This is time consuming in preparing for the cpera-
tion, results in having on hand an excessively large guantity
of fog oil, and due to its great dispersion is impo§51b}e

to guard so as to provent pilferege. Obviously, thls_dlf-
ficulty is.eliminated when the fog oil supply is carried
with tho generators. In tactical smoke missions, the squad

. trucks are driven to the selectod positions, genarators,
operating supplios and generator operators unloadad. The
trucks arc then availsble to augment the battalion headquar-
ters company in supplying fog olil to the companies. Some
other rodifications of the company orgenization have besn in-
diceted by cxpericnce. It is considered nccessary to have
one additional officer in the company. In many tactical
smoke situations, scctions of operations platoons have been
assignod scparate smoke misgions. In cvery caseo it has been
considered desirablc to have an officer in charge cf. sach
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gection. This has resulted in puiting the whole respons-
ibility for mess operation and feeding of the persomnnel in
geticn, the supply of operating materials, and motor and
smoke gencrator maintenance on a non-commissioned officer
usually the first sergeant. Two additional smoke generatér
mechanics should be provided so that thers is one per sac-
tion of the operations platoons. Auto mechanics should be
increasod to provide better second echelon motor maintenance
The number of radio operators should be increased so that thé
company radio station can boe oporated 24 hours a day for a
prolonged perigd. The present basis of radio operators, one
per radio, is inadcquate when the company is on a prolonged
mission. It was found in ths operations of the 23 Smoko
Genarator Battalicn on the RHINE that the command radio set
cperator and the company commender became exhsustcd rather
early in the operation bocause thers wasg no relief for thenm.
(Reference: 18),

CHAPTER ITI

IMPROVEMENT AND DEVELOPMENT OF SMOKE GENERATORS

SECTION I ~
DISCUSSION

26, Twelfth Army Group comments and recommendations
with regard to subject matter contained in the Report of
Army Ground Force Equipment Review Board, and report and
recomnendations of European Thsater of Operations to the
Chief of Staff, United States Army, based on studies of the
aforementioned documents, regarding "continuation of re-
gearch to improve the mechanical smcke generators" are
concurred in. Specific comments on desirable improvemoents
in the Mechanical Smoke Generator, M2, fcllow:

8, Incrzaged ruggedness and dependability is the
most important improvement required in the smoke generator,

b. Reduction of size and weight of the generator
is desirablec but should not be attained at the expense of
increased ruggedness and dependability,

¢. An effort shculd be made to reduce the amount
of noise made by the generator when in operation. Excessive
noise has precluded its use in front line cperations whers
secrecy was of paramount importance. (Reference: 11),y On
other occasions the noise of the generator prevented oper-
eting personnel from hearing incoming enemy artillery shells,
causing casualties which could have been avolded if the men
had heard the shells and taken cover. (Referonco: 4).

d. A modification of the Mechanical Smoke Generater,
M2, to permit variation of its smoke output lis desirab}e. In
tactical situstions it is usually desirable that tho distance
downwind to which the smoke is effective be limited sc as to
decreasc interfercnce with other bettle activities. Another
advantage of this capability would be adjustment of smoke
screen density to that desired by the supportod unlp. It
may be argued that this can be gccomplished by spacing goner-
ators at wider intervals or by decrcasing the number of gen-
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erators in operation. In somes situations this is a satis-
factory solution but in many cases it is likely to result in
a serics of separatc smoke trails which never form a homo-
geneous sScrecn.

¢. Another desirable modification of the generator
is one permltting instantaneous shutdown by stopping the en-
gine of the gcnerator, Although this Las becn done many times
in practice, due to lgnorance on the part of the operator or
by command of soulor offiecers, it results in clogging water
line components with fog oill and consequent failurc to opor-
atc when started aguin. Normal shutdown procsdure now re-
quires about threo minutes,

f. To proserva tha value of smoke it may be nccea-
sary to alter 1ts naturc, if possible, go that it counters
tho effectiveness of radar and infra-red observing and fire
control dovices. Active research t5 accomplish this ond
should be carried out. Fileld tosts and tactical studies
should be engaged in to dstermine thoe utility and desirabil-
ity of such altered smokc. Tt is believed that the require-
ment for smoke gensrator units in the future hinges on this
point.

CHAPTER IV
CONCLUSIONS

SECTION I

27, It is concluded that:

a. A requirement cexists for chemical smoke gener-
ator companics but this requiremont is gubjeet to evalua-
+ion of the necd for smoko in view of present known devices
which reduce its eflfoctiveness. .

b. A requircement exists for a battallen o;gani—
zation for smoke gonsrator compenics, subject to theksame
considcrations as in a, above.

¢, Tt is desirable to change the organization of
Headquartors and Hoadquartors Detachment, Chemical Smoke
Gonerator Battmlion as set forth in T/0 & E 3-2663, dated 28
September 1944,

4. A change in the organization of the Chemical
Smoke Genorator Compony &8 set forth in ©/0 & B 3-267, dated
4 May 1944, is desiraoble,

¢. Published dogtrincs for cmployment of cpemical
smoko gonerator units do not provide information and ins-
truetional material on the cmployment of these units in
battleficld situation.

f. Improvements in the lfechanical Smoke Genera-
tor, M2, are desirablc.
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CHAPTER V
RECOMMENDATIONS

SECTION T

28. It is recommendcd that:

a. Tables of Orgenization and Equipment for =z
¢hemical smoke generator battalion, with organic composi-
tion as indicatod in Part Three, Chapter IT, Paragraph 23,
of this roport, be proparcd and published.

b. Approprietzs revisions and changes to FM 3-5,
nrgetics of Chemical Werfarc"; M 3-50, "Large Area Smoks
gereening"; and FM 100~5, "Operations" to edequately sat
forth the doctrines of employment and the capabilities and
limitations of smokec goncrator units in tactical smoke oper-
ations bc prepared and published.

¢. Active research and development be continpued
to improve mechonical smoke gencrators as indieated in Part
Three, Chapter III, Paragraph 26, of this report.
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lst Lt. 24 1t. :
Cammunications & Mess, Supply &
Weahter obser- Maintenance
vation personnel
Sguad Squad Squad
1 Cpl
2 1/5
L Pvis or The company carries a besic load of L} hours supply
Pfe of fog oil, gasoline nnd woter for smoke generator
. operation in the squad trucks, .
L SG's, w2 In enti aircraft smoxe missicns the gencrctors are
2 Trucks, operated on the trucks & fog oil rssupply is effected
2% ton, by vattalion hendgunrters company,
“bx b In tactienl smcke missions the generators are placed

or the ground for operation erd ths squzé trucks are

available to eugment the battolion headquorters
carpeny in maintaining oll supply.

"25 Sept 45
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Exhibit 1 Charts 1, 2, 3 and L. Proposed Organization
of Smoke Generator Bettalion, -



