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The Als AAA l].rjg.ulu was activared at Camp Haan,

Califormia, on 200 November, 1942, It lelt thee on 15
March, 1943 under the command of Brigadier General
Hobatt Hewett, and by a minor miracle of milrosding was
.;'qmrh_—:l at Fort Dix on 19 March, only to find no space
available on the sverseas conviy for whith it had been in-
gencked. Alter a period ol additional trining and phynhli
hardening, it embarked on 27 ."iih'ii ahoard the rrnspor
fohne Ericksson (nee Kungsholm) which sailed shortly
wlter midnight on 28-29 April. The trip was uneventful, and
wn 18 May, the »]!l}\ b Up to a pier at Mers-el- Khebir-

the ancient seaport For the city of Oran, Algerm

:‘th"l same I.I

ah spectators in one of the last air atncks on Omn, it was
assigned 1o Filth Army, and moved by motor 1o Constantine,
Algeria. There, on | June, 1943, it relieved the 34th Bri-
gaﬁr in the defense of various airfields, dumps and mar
shalling yards contained within an area about 70 miles cast
and west by 35 miles north and south, Troops assigned in

avs af outhiting, enlivened by participanon

dluded antiaireraft artillery regiments, automatic weapons
battalions, searchlights, and a number of airborne m,u‘nm
sgun batteries. The situation of the latter was uncomfortable
i the extreme since their tables of organization made no
prm'imun for thei proper m nn'r:mnu. when :-.;;iuu inde
Iﬂ?ﬂdl’ml\ 'i.l-.lru.l.rlhll]:.r!l}lt eflort, II-.'L were IE[JI_LJ.l on a
more or [ess solid footing, only to be detached immediately
thereafter

During the tenure at Constantine no action wis experi
Beed, the Germans apparently having more pressing al
firs eliewhere, The principal problem was [:-nni by the
incdequiate communications, which made it a major effort
W reach the units by means other than by courier. This
psblem, incidentally, was to plague the Brigade through
it the remainder ol its overseas experience

In June, a demonstration of the hehter-searchlight ream
m action was ﬁ[.t_-_;i.'a] by two 3{'.|[L‘||]|~_:]1l batalions, with
spectaculir resultss A number of aircraft were permitted o

s and repass through the “defended” area L'-luh: o single

I'I.; or, controlled from the "-JLI.I!L' bwv means of radio und
ariented by prearr ineed he mdf ing of the e :nllln,h' henms
f“'iilli’l d interc ception In everv ease, the '

H1.T1!I.1|.Jl$ Wwas

A Gunner stands ready at his .50 caliber machine gun while
scanning the skies for enemy aircrafx.

techndcally dt‘nf-.]\lli tuh" belore TL-\.'I.LEI!HL‘ the Ei'LI'll.ll[ILtlL.l]
hamb release line.

Also in June, the Brigade was assigned the additional
mission of supervising the advanced training of a French
autematic weapons battalion just arrived From Moroceo,
where it had been orgimized and equip Iu.qi -Iu-'-him]., Loy
American tables and with American matériel, This mission,
however, was intermupted before it could be L[L‘\'L‘illpt'il-

On 9 July, 1943, the 44th Brigade took over at Constan
une, and the: 3ist immediaely marched 0 Hammamer,
lNunisiaz. There, on 14 Tu|x'. it relioved the 2626th |]-1|L',.:ILE1:
liter the T1st) in the delense of archelds in the vicinity.
1 rodps involved consisted ol two regiments and o number
of separate battalions, disposed throughout an area some
130 miles by 75 miles engulfing at that time approximately
twenty airhields. \L”" communications were uu‘nmuh dil-
ficult, and a radio set SCR 299 was secured in order to per
mit direct contact with the more distant unis some 100
miles from Headiuarters.

Shortly albter arrival at Hammamet, the 31st was in
structed 1o take over from the British 22nd Brigade, the
defense of some 15 additional airfields and of the port of
Sousse. the British troops already in prsion lkl!'rl_, attached
for the purpose. This enlarged the aren to abour 130 by
110 miles. Differences in the customs and terminology o
the two nations now pased a very difficult problem, which
was aggravated by the fact that Trom the American stand
point at least, the British were inadequately cquipped with
communication equipment. A consitderuble number of held
telephones and a few mdio sets were imme iately |1rr-.:lru|
|T1s| |---u-_1l o '}11 E-Hfl\h LIRS OO & eI iT'l:!IlI‘r'Il receipt
hasis, hut the question of "limpuage” could not be r‘irrpﬁﬂ':'
ol 0 \11|:I1|'\,' After several 1|J-.L'ru||._‘4'r'[]:|:|'_r incidents, a laison
afhcer was assigned 1o Brigade Headquirters, with the pri
mary duty of insuring that all orders ssued were intelligi
ble from the Brinsh viewpoint. [his lefr confusion anly 1n
the area of contact between the American operations mom
near [ unis and that manned bw the British nesr Soosse but
the individuals involved soon reached an undesstanding.

Abowt 7 August, 1943, General Hewett was translerred
to Allied  Force Headquarters, and on 13 August, com
"lﬂT'lll ilt. 1.|_|1, ltri‘;:.lli". wils .1'\-‘||.|r'|'ll;';l I.'I. {.lll\”'ll'l l‘l“]‘ll]" ‘!l{.!)
Chapin

Within a2 few days alter Colonel Chupin's arrival, |
French automatic weipons battalion was arached. This
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One of the searchlight positions of a Brigade unit in North Africa

unit, like that at Constantine, was organized and nlulplx-;l
in accordance with American tables and with American ma
tériel, and was L'nu'|]'.r.'|r.i111.'1.'|:.' well trained. Colonel L'h.q}un
immediately went forth 1o inspect, and found the French
drawn up in perfect order and in perfect uniform with the
exception ol one small detail: many were barefoated! The
Brigade S4 promptly took action to correet that situation.

The advent of the French, of course, further complicated
the organizational i‘l’l!hlt]’“. but the prompt attachment ol
a French liaison officer resulted in efficient control. It was
now lound necessary that each order be issued in French
as well as in f_nd:uh. and that the English version contain
duplicate terms wherever British practice differed from the
American system. While somew h.lt cumbe THOME, Th]ﬁ meth
od functioned F‘-'J.f‘."i.tl‘r. and no dithculty whatever was ex
perienced.

From the purely operational standpaint at this time, the
grearest difficulty was caused by the continual movement ol
units into and out of the Brigade, coupled with the fact
that the Air Force moved from airfield to airfield ar frequent
but unprl'dicuh[c intervals, This latter prope mm was par
ticularly unflortunate 1 high percentage ol the
American antiaircralt units, .mi all of the British,
move in one operation

because
were
semi-mobile and hence could not
without outside transport. For this reason it was even neces
sary on one occasion to send trucks all the way to Oran,
a distance of some 600 air-line miles, to |1|.|p move a newly
arrived unit to its station—only to find that the Air Force
had decided to occupy a different, though nearby, held.
However, intensive liaison with the Air Force, combined
with extremely careful planning in connection with the as-
signment of stations, successfully carried the dav.

During the period spent at Hammamet, the northern
}mr!inn of the "1.~mpin:" was briefly taken over ]1}' the 44th

Brigade, but this arrangement lasted onlv a shorr while
fore the 44th was withdrawn for another mission, leavi
the 31st again in full possession.

Mo action was sustained in Tunisia l.]!_l!l'i.ril-f the 31st B
gate'’s incumbency, with the exception of two occasions g
which gun instalfations near Mateur fired upon hostile
cralt engaged in raids on Bizerte. No results were observed

Toward the end of September, 1943, Brigade Head
quarters was moved to Tunis in order 1o Facilitate. Jiuig
with the Air Force and to |1| e the hl:_.ll.h]tnrleh n a mi
strategic r|.|1t1|u1-\}1:p o the communication network. By th
time it had become evident that the latter Factor was of pard
mount imporiance mn -\-tll.i.tll'llj_ the location for a head
quarters charged with a mission of the type in hand a
this principle was closely adhered to in all furure situation

By this time, the defense of Sousse had been terminate
and the majority of the airfields in the southern and weste
portions of the Brigade area had become non operation
the greater portion of the Brigade's troops had been releases
to the Sicilian operation, and matters had settled down o
routine. No sooner had this desirable condition  beet
reached, however, than on 31 October, the 315t was relieve
at Tunis |n. the British 66th Hrtufuli. and sent into st tagin
for transport 1o Sardinia.

On 19 November, 1943, the Brigade relieved the 74
CA (Regiment) in the n.-ui'l-nn-\:hslm for the antiaircraft prd
tection of “all imstallations used and useful 1o the Allic j
Forces” in Sardinia and in Corsica. The new area o MTIPTISE
two large islands separated by the rwo-mile-wide Strait d
Bonifaccio, and covering an area about 450 miles nortl
and south by 150 miles east and west. The “installations
included !}uéu impnrt:ml ports and .lppmxim:m.-h- 25 exist
ing or pﬂunthﬂ airhelds. The ltalian surrender having of

curred in the meantime, 3000 Italian antiaircral

SOme



anel of Battery B, 406th AAA Gun Battalion, with im-
seacoast hire control instruments  constructed for
the French at Ajaccio, Corsic.

Peno

fule

troops in Sardinia were arached for use in carrying on the
mission. These troops were bewildered by the sudden
change in their situntion, and were Fmrf:..- {ed, l‘xn;rﬂ:.'
equipped, and relatively untrained. A great deal of effort
was expended in organizing them and providing them with
iction linkage equipment so that they could use data
eloped by the Amercan units, but the Germans con
ﬁﬂmtg refused to provide the opportunity for them 1o
prove their worth, Four fixed French antiaircraft batteries
in Corsica were also attached at this time. Liaison officers
were it once obtained, and orders and instructions were now
published in French, Italian, and English.
A few days after the Brigade assumed control, American
ms began to pour in from Sicily and From lialy, and the
was kept abundantly busy in the effort to identify the
newcomers and to place them to best advantage in the de-
fense. Within 2 ruljzriw:ly short time, however, the dispo-
sitions were completed and a period of temporary inactivity
began. Again communications were the major problem, and
i was found necessary to charge the 106th Rﬂr\ Group,
stationed at Bastia (Corsica) with the supervision of the
Carsican defenses. An additional SCR 299 radio was secured
| 10 permit direct contact between the 106th Group's head:
| mwrs in Bastin and the Brigade headquarters in Cagliari,
Sardinia.

The next period of confusion was now initiated when,
| January, 1944, the CA regiments were reorganized
mto Grou “r.'.ﬂdqu:lrlun-i and separate battalions, many of
which unLchm drastic changes in numerical designation.

Shortly after the first of the vear, Colonel Chapin re.

eeived his promotion to Brigadier General which, among

other desirable features, placed him in a much improved

Position when dealing with the Generals commanding the
and Cooperating troops in the Brigade.

Beginning in March, 1944, Corsica began 10 assume in-
Eesing importance relative to Sardinia, and on Easter
Sunday, the Brigade headquarters was moved to Bastia in
order 1o be more t:l:ﬁl:ii.‘n:}}' located with regard to com
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munications and to facilitate liaison with the Air Force.
Supervision of the installations in Sardinia was now dele-
gated to the 74th AAA Group (nee 74th CA Regiment
CAA)), located in Cagliari.

At about this time a number of French automatic weap-
ons battalions were assigned and were at once placed in the
defense in Corsica, since their training was entirely ade-
quate. Shortly therealter a French 90mm battalion was also
assigned, but it was in need of considerable training and
was given a minor role for the time being. This battalion
was soon detached for use in the French invasion of Elba.

The assignment of two battalions of American search-
lights now brought the command t0 a grand total of four
Groups, twenty-one American battalions, four French bat-
talions, and about three thousand ltalian troops; abour 22,
000 men in all. Defenses were being provided for the ports
of Cagliari, Ajaccio, Bastia and Porto Vecchio, the British
submarine base at La Maddalena Island in the Strait of
Bonifaccio, and about twenty airhelds. Five operations
rooms were in action, one supervised by each of the four
Group headquarters and one by the 406th Gun Bartalion
at Ajaccio, and the entire organization was functioning
smoothly and efbiciently. Longrange warning was pro-
vided by two Air Farce information centers, one near Bastia
(Corsica) and the other near Alghero, Sardinia.

Due 1o the grear distance between Brigade Headquarters
and Allied Force Headquarters at this time, much admin-
istrtive detail was required, for which no provision was
made in the headquarters T /O, This enmiled a great deal
of additional work, but was successfully handled without
increasing the administrative section.

During the spring of 1944, a unit of OQ2A target planes
was received, and firing was conducted against them by
such automatic weapons as could be spared from their com-
bat positions. Results were excellent, although a bit hard on
the target planes. Attempts to obtain tow-target missions
for the 90mm units, unfortunately, were unsuccessful.

In May, 1944, in preparation for the French invasion of
the island of Elba, the Brigade was assigned the task of
training the previously attached French 90mm battalion in
the technique of firing against seaborne targers. Batery B
of the 4[!1’1:11 AAA Gun Battalion, after scouring the island
ol Corsica for materials, constructed and presented to the
French a complete set of plotting room instruments, in-
cluding percentage corrector, range board, wind component
indicator and deflection board. Since no sights were avail-
able; it was necessary to lay the guns in both azimuth and
elevation by use of the director, with all possible correc-
tions stripped out. The deflection board was arranged 1o
compensate for the constant drift allowance built into the
mechanism, and adjustment in both elevation and deflection
was performed by operation of the spot dials on the director.
Basic data were taken from the self-contained range finder
and smoothed by a graphical plot in range and azimuth
separately. After o remarkably short period of training, th
battalion fired a practice at some 15000 yards against a ten
knot pyramidal target with excellent results. Whether th
enemy was actually engaged by these methods is not known

At about this time, smoke personnel were provided, an
smoke coverage was arranged for the pons OF Bastia, Cag
liari, Ajaccio, and Porto Vecchio, Experiments were als
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conductea with a view to 1[L:L'n||m|n-.:; the effectiveness of
n smoke screen for the protection of an airheld agamst low
level straling ntia ks. but the results-were somewhat uncon
clusive.

While in general the Germans pointedly ignored the in
stallations in Sardinia and in Corsica, !Jn[mnr raids were
mounted against the submarine base ar La Maddalena. On
one such occasion the 167th Gun Battalion was credited
with the destruction of seven of an attacking torce estimated
at 25 amrcraft. Damage was minor and future anacks were
conducted by smaller forces which operated at much greater
altitudes and showed no dispasition to }-[lti___" it out with the
defenses.

The ports of Ajaccio and C L|_,:||.r1 were occasionally
visited! by high-flying reconnaissance aircraft which were
engaged iv_n. the 30mm defenses. Besults were guestionable
owing to the great altitude and |:|crh '-»I'rf-w[ of the intruders.

”IL virous lI:IEI:LL[- in L Orsica wer llu]'ullhﬂ rccon
noitered, sometimes o the accompaniment of flares, bu
1”']"! NVICe weIe SCerhongs arad |'1‘\ l"\i'l{_'rI"IlL'l_'Li_ .Ijll' |||'11| Ill
these began ar 2152 hours on 12 May, 1944, On this oc-
casion some bwenty-hve airen ||| were ih-mui he ading in
toward Bastia, but sheered off when fired upan by the %0mm
defenses there. They then attacked the |Ii|H.H t Poretta,
some miles w the south, Flares were dropped ,!1111 the held
was strafed and showered with an personnel bombs. Sex
eral British aircraft were destroved on the ground, and a
number of British personnel killed or wounded. Damage to
antrcrkt ™ rsonnel and installatons was minor., One of
the attacking aircraft was claimed destroved
barrages were fired by the defenses, since the

Prearranged
Al LL‘F‘-
could not be seen in the darkness,

Four hours later, ar 0202 hours on 13 ."I.Li_v.'_ SOmMe bwenty
aircraft again approached Bastia and were driven off by

lanuary-Fel

radarcontrolled fire. They then proceeded south
mounted a determined attack against the airheld ar Al
only Again barrage hre,
necessary by the darkness, failed 1o tum the atackers
dived under their own Hlares to bomb and strafe installig
, which was
_ greatly aided the atie
while handicapping the defense, and heavy damage
cawsed to aircraft on the ground and to personnel and
Air Force. The anvaircraft suffered
mun killed, about 18 wounded, and minor LLmugr 1
eriel. One aircraft was cloimed destroved.

a few miles from Poretta.

on the held. | :_5;]1? from the gasoline dum
afire by one of the first bombs,

stalladons of the

The port of Bastia was twice fired upon from the sea
cralt mounting guns of approximately eightinch ali
Both raids were iuumpm:ul by diversionary air acti
including the dropping of Hires which were pmmpth h
upon by the caliber .50 machine guns with some suce
Damage was negligible in both cases, and the atackers w
soom driven off by the combined fire of the 90mm anti
craft guns and the French fixed baneries.

As preparations for the invasion of Southern |-'r.'t
wogressed, Corsica bulged with troops and marériel,
the AAA delenses lived in IMcIentan '-"I“L‘“‘r" of ]Ltﬂ
B, photos obtained by the €
mans must have shown cle \rh the concentrations at ha

lld'lf'll.l"h reconmilssance

no are r|'|'|1‘: Wais I'll.l'ifl o intertere
At this time the 31st was selected as
tor the invasion,
i"-']””ll ['ll\J-.t'l.I l!'-"”h in |1‘|| T‘.l[.lnl”” ilir :ll:i L”ll. nt 1.I
1.'1'|1|E'Ir11|_'r1t of the \]L'I.l'”'\t"\ akter :Ell'.' 111.'.!1 hhead -!HH.I]:[ |'i.i
been gained, and to determine the best method of releasi

the rear area briga

and a great deal of |'ri.|.1|i*||n:l wits da

from their n]wr.l':r-nn.ﬂ !‘lthi[lulla in Corsica those AAA troo
'l'th".- !‘ were :'ll\'-" 1o i’.lf!ri:]]‘;t[['.
On 17 July, 1944 the 44th Brigade took over the defen

A Battery commander pays his men while they remain ar their M-51.
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of Sardinia, and shortly before D day it also assumed com-
mand of the defenses of Corsica.

On D plus 4 the 31st went inte staging at Ajaccio. Em-
barkation was accomplished on the afternoon of D phus 5
and the operational ‘portions of the headquarters, now
assignéd 10 Sevenith Army, landed at St. Tropez on the
morning of D plus 7 and relieved the 105th AAA Group in
the control of the AAA defense of the beaches. A red alert
was sounded the same evening, but no action followed, nor
was any sign seen of the enemy air force during the entire

riod of beach operations thereafter.

The invasion having progressed much faster than was
anticipated, the carefully prepared plans were discarded,
and a period of high-speed turmoil began, during which
the Brigade, having been assigned the additional mission
of acting as expediter for incoming AAA troops, found it
necessary to conduct continuous liaison along the beaches
in order to care for the units as they debarked. This phase
was of short daration, and with the capture of Marseilles,
the Brigade established its headquarters at that point and
proceeded to build up defenses for Marseilles, Toulon, and
Port de Bouc, in addition to the beaches. An important
raitway bridge some forty miles distant was soon added,
and again communications became a serious problem which
was not made less difficult by the fact that the Air Force
information center was located in Aix-en-Provence, some
twenty miles north of Marseilles. However, with the grad-
ual abandonment of the beaches as the port of Marseilles
was placed in operation, the situation took a decided turn
for the better.

Duzing the Brigade's stay of some six months at Mar-
seilles, the port was developed to the point where all ma-
tériel and supplies for the southern front passed through ir,
and the defense included smoke and barrage balloons as
well as 90mm and 40mm guns. The Germans staged no
attacks, but they sent over very frequent reconnaissance
missions consisting of single aircraft flying very high and
very fast. Although the odds against them were tremendous,
the 90mm defenses doggedly engaged each mission, but
with little success, Early warning was excellent, plots were
consistently good and the engagements soon developed into
routine. All concerned were therefore greatly astonished
when on one occasion the aircraft, after approaching from
the east, turned back before reaching Marseilles. As he
turned, fwo other fracks were observed to branch off from
his. One proceeded in a straight line to the west, losing
altitude slowly and steadily, until it apparently struck the
water southwest of the city. The other, after starting off
in the same manner, went into 2 wide, slowly descending
spiral and apparently crashed in the hills to the east of the
city. On the chance that some type of glide bomb was be-
ing tried out, the Brigade S-2 personally supervised an in-
tensive search of the ares, but nothing was found with the
exception of a badly battered belly tank of the tvpe used
by Allied fighters. The company of engineer troops which
conducted the search, however, succeeded in wearing out
one pair of shoes per man, some 400 in all, on the sharp
rocks,

The only other unusual event occurring during the Mar-
seitles period took place just before Christmas, 1944, when
the Counter Intelligence Corps teceived information that
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a conceried break was planned by German prisoners, of
whomn some thousands were confined in lightly constructed
stockades near the city. The Base Section Commander, as
part of his general plan for countermeasures, requested the
antiaircraft to prepare data which could be used to deliver
fire against peints likely to be seized or attacked by the
Germans, and which could be covered from tactical po-
sitions. ‘This was immediately done, and a complete plan
for the coordination of countermeasures was prepared.
In this plan the communication net formed by ihe radio
equipment of the various AAA units, figured very promi-
nently. The prisoners, however, apparently thought better
of the enterprise, and nothing developed.

While at Marseilles, an attempt was made to use the
OQRA targer planes, but the strength and turbulence of
the air currents at the only suitable firing point made
this impossible. A squadron of tow-target planes was as-
signed at about the same time, and a firing range for both
heavy and light guns was established ar Sausset-les-Pins,
on the seashore, some twenty miles west of Marseilles. A
records section was organized and trained and a number of
practices were fired.

While at Marseilles also, the Brigade radar officer super-
vised experiments which led to the successful use of the
SCR 584 radar for spotting range to the burst in trial fire.

As the European situation moved toward a satisfactory
conclusion, even the enemy reconnaissance forces ignored
the 31st Brigade area, and the defenses were reduced prac-
tically to the vanishing point. Eventually the Brigade was
assigned to the Ninth Air Defense Command, and in April,
1945, moved by motor convoy to Namur, Belgium, where
it assumed responsibility for the defense of airfields, bridges,
dumps, and marshalling yards over an area some 75 by 50
miles. Again the Germans pointedly ignored the installa-
tions, and the principal difhculty, as always, was the neces-
sity for handling a constantly shifting troop and objective
assignment in the face of totallv inadequate communica-
tions.

The Brigade was still at Namur when the German sur-
render took place on 8 May, 1945. The antiaircraft defenses
in the area were maintained in readiness for a few davs fol-
Jowing the great event, and then were declared non-opera-
tional, and the Brigade operations sections folded up.

Then follovwed a short period of uncertainty until the
31st Brigade was ordered to assume administrative control
of a number of antiaircraft battalions engaged in rounding
up enemy matériel in Germany. Accordingly, on 2 June,
1945, the headquarters was moved to Langenselbold, some
fifteen miles east of Frankfurt-am-Main, Germany. Techni-
cal control of the units was vested in other headquarters,
and the majority of the Brigade headquarters personnel
were therefore in a strictly idle condition. A school was
immediately set up, using texts furnished by the Armed
Forces Institute, and featuring subjects only slightly con/’
nected with military affairs. No sooner had the school begun
to function smoothly, however, then all high-point enlistec
men were removed for redeployment to the Unired States
and the high-point officers soon followed. General Chapir
joined the homeward march on 24 August, 1945, and com
mand was subsequently assumed by Colonel Parry Wi
Lewis.
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After experiencing the effects of redeplovment and re-
diseribution of troops so characteristic of the period, deacti-
vation took place at Esslingen, Germany on 30 June 1946.

Thus was brought to a close the experiences of an Anti-
aircraft Brigade which are probably unique in regard to the
vast areas over which it operated in three languages and in
the number and variety of troops included.

Unfortunately complete records are not available, but the
following is a partial list of units attached to the Brigade dur-
ing its operations:

RecimenTS

62nd Coast Artillery (2nd Battalion)

67th Coast Artillery (AA) (Less 3rd Battalion)

68th Coast Artillery (AA) (2nd Battalion)

74th Coast Artillery (AA) (Partial)

209th Coast Axtillery (Headquarters & Headquarters
Battery & 2nd Battalion)

213¢h Coast Artillery

Groups

Ist Antiaircraft Artillery Group
Ist Coast Artillery (AA) Group
4th Coast Artillery (AA) Group
5th Coast Artillery (AA) Group
106th Antiaircraft Artillery Group

BarTarions

167th Coast Artillery Gun Battalion

201st AAA Automatic Weapons Battalion

215th AAA Gun Battalion

216th Coast Artillery (AA) Battalion (Separate)

351st Coast Artillery Searchlight Battalion

353rd Coast Artillery Searchlight Battalion

354th Coast Artillery Searchlight Battalion

355th Antiaircraft Artillery Searchlight Battalion

403zd Coast Artillery (AA) Battalion (Separate)

406th AAA Gun Battalion

410th Coast Artillery (AA) Battalion (Separate)

431st AAA Automatic Weapons Battalion

432nd Coast Artillery (AA) Bastalion

434th AAA Automatic Weapons Battalion (Separate)

435th Coast Artillery (AA) Automatic Weapons Bat-
talion

L

+37th Coast Artillery (AA) Battalion

439th Coast Artillery (AA) Batralion

Hhh AAA Avtomatic Weapons Battalion (Separate)

532nd Coast Artiliery (AA) Bamalion (Separate)

533rd AAA Antomatic Weapons Battalion

637th Coast Actillery (A\) Battalion

638th Coast Artillery (AA) Ausomatic Weapons Bat-
talion (Separate}

BaTTERIES

688th AAA Machine Gun Battery
689th AAA Machine Gun Battery
694th AAA Machine Gun Battery
695th AAA Machine Gun Battery
696th AAA Machine Gun Battery
697th AAA Machine Gun Baitery

Pratoons

6675th Gun Operations Room Platoon
6705th Gun Operations Room Platoon

BriTisg Uwnrrs

19th Antiaircrafr Artillery Operations Room
34th LAA Regiment

71st HAA Regiment

88th HAA Regiment

105th LAA Regiment

106th HAA Regiment

142 /45 LAA Battery

209/70 LAA Battery

263rd Pioneer Company

Frencr Umrrs

34/411 Regiment

157 /411 Regiment

2117411 Regiment (st Platoon)
413th Regiment

36th Demi Group
50th AA Group

54th Demi Group
55th Demi Group

W

1 question whether any civilian agency of government can match

the earnest devotion that men in the armed forces have applied to

their duty. And 1 question whether any civilian agency has offered

motre faithful stewardship to the American people with sparser
remuneration and scantier thanks.—GENERAL OMAR BRADLEY.



In the Spring of 1944 Great Brimin experienced the
bloxly dawn of the flying bomb era heralded by the wamn-
buzz and subsequent detonation of the German buzz-
5. The flying buzz-bombs, also called doodle-bugs and
bombs and, more formally, V-1 for Ve tungswalfe
reprisal weapon), caused tremendous loss of life and prop-
¢ during the few months of their use. The effectiveness
pl the buzz-bomb was not only measured in terms of actual
shysical damage and destruction, but also in terms of the

tense nervous strain and apprehension of the inhabitants
the target areas resulting Frmn exposure to that new and
mystifying weapon.
Shortly after the first few raids sufficient parts and com
plete units were recovered to solve the mystery of the buzz-
pomb and to understand its operation and performance.
| The German buzz-bamb which has a specc‘P of 360 mph
ind 4 range of about 150 miles is diagrammatically shown
o figure 1. It is a simple but extremely ingenious aircraft
puilt almost entirely of welded mild steel plate. The whole
ion is of the simplest and cheapest kind ideally
pited 1o mass production. It has an over-all length of 25.4
et, & gross weight of 4750 pounds and an empty weight
1800 pounds. The Fuselage is 21.5 feet in Jength and
€ 8 maximum diameter of 2.7 feet. The wing is rectangu-
with a span of 17.7 feet, a chord of 3.4 feer and & maxi-
num thickness of 15 per cent of the chord: The total win
res is 51 square feet, giving a wing loading of 93 pnunrﬁ
ef square foot which is greater than the maximum value

aRipL
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THE PULSE JET

By Eugene J. Manganiello

used by any conventional aircraft. The high-takeoff speed
ui:il Fu}: this wing loading was Hl:h'iﬁgih with catapults
which launched the V-1 ar a of about 150 mph.

The nose of the fuselage is detachable and contains im-
pact fuses, a magnetic com a master gyro and a tiny
air-log windmill. Direatly bm the nose is the 2000-pound
warhead followed by the gasoline tank which is a plain
eylinder with domed ends having a capacity of about 150
gallons, The tank is pressurized 1o 100 pounds per square
inch which is sufficient to provide injection of fuel in the
power unit. Behind the gasoline tank is a compartment con-
taining two metal spheres for air compressed to 150 atmos-
pheres (2200 pounds per square inc]i:) pressure. This air
pressurizes the gasoline tank and operates control gy
through pressure reducing valves. The unusualf}&igh pres-
sure is used because no greater weight of metal is required
to contain it than would be required in a sphere of
twice the diameter, or eight times the bulk, for a pressure
one-cighth as great.

The tail portion of the fuselage carries an automatic
pilot, three airdriven gyroscopes and height and range
setting controls. Attached to it are, of course, the horizontal
and vertical control surfaces.

The propulsive unit, or engine, for the V-1 is mounted
above and along the rear of the fuselage. This power plant.
which is the principal topic of this article, is the pulse jet.
Other names commonly associated with it are intermittent
ram jet, aeropulse, resojet and other modifications and

Figure 1—The German V-1 Robot Bomb.,

PULSE JET ENGINE
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combinations of these, all of which serve to describe, in
some measure, the mode of operation of the engine. In the
Germean literature the engine is sometimes referred to as the
Schmidt-Rohr (Schmidt tube) after its inventor Paul
Schmidr. This engine is probably the simplest and most
ingenious part ol the entire buzz-bomb, and its development
is largely responsible for the advent of the pilotless aircraft
era. It is a welded steel tube or “stovepipe” about 12 feet
long with a maximum diameter of 21% inches. As illus-
trated in figure 2 it has a short entrance cow! section that
incorporates an internal diffuser followed by a flapper-valve
assemnbly and three horizontal venturi passages formed by
airfoil shaped vanes. The valves and venturis are at the
entrance of the cylindrical combustion chamber which
tapers down to the 15%-inch diameter tail pipe.

The flappervalve assembly consists of sets of small
spring-steel sheets 0.010 inch thick, which are preformed
and installed to seat tightly against the ribs of the aluminum
grid sections (see detailed sketch in figure 2). The spaces
between the ribs form the air passages across the grd sec-
tions; the air flow through these passages is controlled by the
opening and closing action of the flapper valves. Nine fuel
injection nozzles of the centrifugal spray type are distributed
over the downstream face of the valve grid and inject finely
atomized fuel through the three venturi channels and into
the combustion chamber. These channels improve mixing
of the fuel and air. Although the enginc will operate with-
out them, thrust cutput, fuel economy and smoothness of
operation are depreciated by their omission. A spark plug
and compressed-air jets are also provided for engine start-
ing, as will be described later.

Figure 3 is a photograph of the downstream face of the
flapper-valve assembly and shows the nine fuel-injection
nozzles and three compressed air jets.

January-February

The pulse jet, like the ram jet,” is a compressorless ther-
mal duct engine. It differs in having the barrier of Happe
valves to prevent the back -pressure during compression
from overcoming the ram pressure and blowing the flame
ont the inlet. The intermittent action of these valves em
phasized by reasonance in the tail pipe causes the charac
teristic buzz and pulsating flame instead of the steady flame
of the ram jet.

"The propulsive thrust for jet or thermal duct engines i
equal to the product of the mass flow of gases through the
engine and the difference between the jet and flight ve
locity, In the case of the ram jet the velocity or momentum
of the mass of combustion gas has been increased, produc
ing a force which in turn produces a reaction or propulsive
throst on the ram jet.

One of the principal factors affecting the performance of
the ram jet is flight velocity. Increase in flight velocity in-
creases the weight flow of air through the ram jet and in-
creases the pressure in the combustion chamber. The in-
crease in pressure results in increase in jet velocity which
in combination with the increased air flow gives rise to in-
creased thrust. Increase in flight velocity also increases the
efficiency (i.e. reduces the specific fuel consumption) of the
ram jet because of the higher thermodynamic cycle effs
ciency resulting from the higher pressure or expansion ratio.
When the ram jet is stationary no air passes through it and
it cannot develop any starting or static thrust. Hence take
off must be accomplished by some auxiliary means such as
launching by catapult or with rockets. When the ram jet at-
tamns flight velocity it can develop its own thrust; however,
it must reach a speed of about 500 mph before it produces
sufficient thrust to overcome its own' drag.

*See atticle, "The Fiying Stovepipe—How It Works” in January-Feb-
ruary 1947 issue of the CoasT ARTILLERY JOURNAL.

Figure 2—Details of the V.1 pulse-jet engine,
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Figure 3—Downstream face of fapper-valve grid assembly.

With this background, let us now examine the operation
of the pulse jet, which we will assume is in fight. As with
the ram jet the kinetic energy of the air entering the engine
inlet is converted to pressure in the diffuser section. The
pressure acting on the spring flapper valves opens them and
admits air to the combustion chamber. The atomized fuel
from the injection nozzles mixes with the air and forms a
combustible mixture which is ignited and burned. The in-
crease in temperature of the burning gases raises the pres-
sure in the combustion chamber and shuts the l|.;.tppc:
vilves preventing further admission of air. Combustion
then proceeds at almost constant volume conditions result-
ing in further increase in pressure. The pressure expands
and propels the gases rearwardly through the tail pipe.
Once the combustion gases have been put into a state of
motion, their inertia tends to keep them moving out of the
combustion chamber and causes a depression in pressure.

The reduced combustion chamber pressure assisted by
the ram pressure on the upstream side of the valves opens
the flappers and admits a new charge of air. At the same
time the reduced combustion chamber pressure causes a
reversal of How in the tail pipe such that some of the ex
haust gases and air move upstream towards the valves, This
meversed . How serves to compress the new incoming charge
Ind-. fib”ﬂ'l.l.'jhg lgniliiﬂ] I{'“l{ﬁ o P”H_il.l.l.,'i,‘ constant l'l'l-lll“l'l.“
eombustion. The L"_l.'L‘[t' then repeats itself again and
again, resulting in a rapid succession of impulses which
give rise to the characteristic intense buzzing or pulsating
sound associated with the pulsejet engine. Although the
ﬂﬂ‘ﬂi’ UF air Ihn}ugh [l]k: engimne .ln(i I:I'll'.1 l.'n."iuinﬂ i{ﬂ I"\ Plll"\:“'
g in nature, thrust is produced because the average jet ve

ity is hipher than the average inlet or fight velocity.

When the pulse jet is operating, ignition of the com-
bustible mixture during each cycle occurs through contact
of the fresh charge with the high temperature residual gases

remain in the engine from the previos I.'.\'Fh)hil.l.n. A
spark plug is used to ignite the first charge, but is not re
'I'lllil‘ﬂl for the subsequent explosions and is usually deener-
&zed as soon as the pulse jet starts operating.

Unlike the steady flow ram jer, the pulse jet may be

ed statically, that is, when in a stationary condition.
In starting, compressed air is introduced into the combus-
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tion chamber through the air jets. At the same time fuel is
injected through the spray nozzles and the fuel-air mixwure
is ignited by means of the spark plug. The resulting com:
bustion and pressure rise forces the gases out the tail pipe,
and, as in normal operation, inertia keeps the gases moving
rearwardly and causes a pressure depression in the com-
bustion chamber. The pressure depression is sufficient to
open the Happer valves (even in the absence of ram pressure
at the upstream face of the valves) and induce a fresh
charge of air. The fresh charge is then ignited by the hot
residual gases of the first cﬁglmiun and operation continues
in the manner previously deseribed. The thrust developed
by the V-1 pulse jet under such static conditions is not as
great as that developed when in flight because the absence
of ram pressure causes a reduction in the amount of air
fowing through the engine. The thrust produced at rest,
which is about 60 per cent of the maximum value developed
in flight, could provide for take-off; however, catapults are
generally used in order to decrease the take-off distance.
The pulse jet used on the V-1 operates at a frequency
of abour 40 eyeles or explosions per second. This Frequency
is established by the resonant frequency of the engine tube
which, similar to an organ pipe, varies inversely with the
tube length, that is, the shorter the tube the higher the
frequency. Such being the case, it would appear desirable
to cut off part of the tail pipe and obtain a greater frequency
of pulsation and perhaps more thrust output. Unfortunately
the situation is not quite that simple, Shortening the 1ail
pipe will increase the frequency, Lut the air induced per
evele will decrease with a resultant decrease in thrust. If on
the other hand the tail pipe were increased, the frequency
would decrease but so also would the thrust. In other words
there is an optimum length for a given diameter engine
which results in the maximum performance. The smaller
the diameter of the engine the shorter the value of this apti-
mum length and the higher the frequency of operation.
Having obtained a general understanding of the construc-
tion and operation of the pulsejet engine let us now con-
sider its performance. For purposes of illustration we will
present a brief summary of the results of an investigation
conducted at the Cleveland laboratory of the National Ad-
visory Committee for Acronautics. The investigation was
conducted with a Ford-built replica of the German V-1
pulse jer (hgure 2) and the results obtained are representa-
tive of the normal performance of this type of engine. For
the investigation the engine was mounted on a thrust stand
and air was 5UpprL‘d by means of blowers which simulated
ram pressures corresponding to flight speeds ranging from
0 to 340 miles per E::ur at sea-level conditions. Measure-
ments were made of engine thrust, airflow, fuel flow and
various temperatures and pressures throughout the engine.
As a supplement to the investigation with the full scale
pulse jet, a ﬁhumgmphic study was made of the combustion
process in the pulse jet. For this study a glasssided appa-
ratus which permitted duplication of the operating cyele of
the pulse jet was constructed and high speed motion pictures
of the combustion process were taken. A typical sequence
of photographs that illustrates the combustion during one
i“!.'t‘l;t' of operation is shown in hgure 4. The photographs
show the rectangular (34- by 6-inch) combustion chamber
window. The vertical black lines are rods used to reinforce



THE COAST

ARTILLERY JOURNAIL
B

lanuary-Febriary

Figure 4—Photographs of a typical combustion cycle.
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flight is due to the attendant increasing quantity of
air flowing through the engine, The subsequent decrease
in thrust and eventual nonoperation of the engine at the
higher values of flight speed is a result of interference with
the resonant operation of the engine.

The variation of thrust specific fuel consumption (pounds
of fuel per hour per pound of thrust) with fuel-air ratio and
fight speed is shown in figare 6. Thrust specific fuel con-
sumption decreases with initial increase in fuelair ratio,
reaches a minimnm value and then increases with further
mixture enrichment. Best economy, that is, minimum spe-
cific fuel consumption, occurs in the region of fuel-air ratios
between about 0.064 and 0.072 which is leaner than the
mixture for maximum thrust. Comparison of figures 5 and
6 shows, however, that when the pulse jet is operated at the
best economy fuel-air ratio, the thrust developed is only
dlightly decreased from its maximum value. "Thrust fuel
consumption decreases with initial increase in flight speed
but increases at the higher values of air speed. The mini-
mum fuel consumption value shown, 3.3 pounds per hour
per pound of thrust, is about three times the values obtained
with current turbojet engines. Though the pulse-jet can
hardly be considered a particularly efficient propulsion
system it does have a much lower fuel consumption than
the steady fSow ram jet at these relatively low flight speeds
and than the rocket at any fight speed.

The thrust horsepower developed by an aircraft pro-
pulsion system is equal to the thrust in pounds mul-
tiplied by the flight speed in miles per hour divided
by 375. Thus our pulse jet engine producing a thrust
of 780 pounds at a flight speed of 340 miles per hour

develops 780 X 355 = 710 horsepower. The thrust spe-

cific fuel consumption, in pounds of fuel per hour per
pound of thrust, can similarly be converted to power spe-
cific fuel consumption in pounds of fuel per hour per thrust
horsepower by dividing by 8ight velocity in miles per hour
and multiplying by 375.

The corresponding minimum value of 3.8 pounds of
fuel per thrust horsepower is about seven times as high
as values attained by conventional reciprocating engine-
propeller systems under cruise operation.

As was stated, the foregoing results were obtained at sea-
level conditions. Some flight investigations to determine

Figure 6—Variation of thrust specific fuel consumption with
full-air ratio. {Sea-level operation 21147 diam. pulse jet.)
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the altitude 'performance of the pulse jet have been con-
ducted by the Army, and Navy, and several of their con-
tractors. The results of these investigations indicate that
the thrust of the pulse jet decreases with altirude up to ap-
proximately 15,000 feet in about the same proportion as air

. density decreases with altitude. Above 15,000 feet the thrust

decreases even more rapidly and at altitudes of 20,000 feet
and higher the pulse jet ceases to operate. On the other
hand the specific fuel consumption does not appear to
change appreciably with alritude.

The performance values presented above are representa-
tive of the pulse jet engine used by the Germans for propel-
ling the V-1 robot bomb and of American units built to ap-
proximately the same design specifications. During the past
few years, considerable research has been conducted with
the pulsejet engine by the Army, Navy, and NACA, and
by private industry under contract to the Army and Navy.
As a'result of this research effort the thrust developed by a
given size pulse jet and the fuel economy have been wn-
proved and it is expected that further improvements will
be made in the future. One of the phases of pulse-jet re-
search currently being pursued is directed towards extend-
ing to higher values the flight velocity range over which the
pulse jet will operate. Preliminary results give promise of
not only extending the velocity range through the speed of
sound (about 760 mph at sea level) but also of increasing
the thrust at the higher speeds.

The operating life of the German urits was limited to
a half hour or less, after which time the flapper valves and
attendant engine performance would deteriorate rapidly
and eventually fail. The failure of the valves was due to the
repeated impact stresses resulting from the rapid striking of
the valves against their aluminum seats. This condition has
been considerably alleviated by two methods developed in
this country. One method consists of coating the valve
seats with a thin layer of neoprene and the other method
consists of constructing the flapper valves of a sandwich
of two layers of thin steel sheets separated by a layer of
fabric. Both these methods, which réduce the impact stresses
by cushioning the shock, have increased valve life to three
hours and more.

The general characteristics of the pulse jet may be sum-
marized as follows: It is extremely simple and inexpensive
to construct and does not require the use of scarce material
or difficult machining processes. Operations, including
static starting, acceleration, throttling and shutdown, are
readily effected and control is obtained by simple regula-
tion of fuel flow. The engine will operate on practically
any of the common liguid fuels and develops a relatively
high thrust per unit engine weight and frontal area com-
pared to other engine types that utilize atmospheric air. On
the other side of the ledger we have a relatively short life
and high specific fuel consumpsion, and an extremely
serious noise and vibration problem.

These characteristics admirably suit the pulse jet for
application to the propulsion of guided missiles, target
drones and other pilotless aircraft. At present these appli-
cations are restricted to flight velocities below 500 miles
per hour and to useful ranges of several hundred miles,
however, future development will undoubtedly raise these
Yimiss, and provide other applications for the pulse jet.



Guided Missiles And The

National

Defense

By Captain C. R. Tosti, Air Corps and Joseph B. Tuzen

IxrnovucTion

One thing is certain—the United States will not strike the
first blow in World War I11! ! | OF course, you may feel
that World War 111 is a warmonger's dream and will never
come to pass. Truly, our efforts should be directed to the
end that there will be no more war in this hectic, uncertain
world of today. Nevertheless, we dare not allow ourselves to
slip back into a position of serene complacency. WE MUST
BE PREPARED! ! | Why? ? The answer to this question
was effectively phrased by now retired General Ira C.
Eaker while he was Deputy Chief of the Air Force. Gen-
eral Eaker said:

“Due to the valor of our Allies, we had two years to
{{}tpam our defense and 1o gear our industries in Waorld
ar 11. 1 doubt if we will have two days next time.”

In any plan for the National Defense, each department
—the Army, the Navy, and the Air Force—will have its own
particular mission outlined. Within the Department of
the Army, the Coast Arille Corps will have its mission
defined; and, in the accomplishment of this mission, the
Coast Artillery Corps may, conceivably, employ a new tvpe
of weapon—the Guided Missile.

EstimaTe oF TiE Srruation

At this point, let us pause and take stock of the defense
roblem which confonts us. An estimate of the situation
[::n&s itself to division into two parts—a more realistic, im-
mediate situation and a more speculative, future situation.
We may, for the purpose of discussion, consider these two
cases as follows:

Case I—Immediate Situation

Visualize a large bombing raid on the city of New York,
or Washington, or Chicago, or Los Angeles—or perhaps all
four simultaneously—by gonventional bombers similar to
our own B-29 Superfortresses. Such an attack is within
the realms of possibility when we consider the long-distance
feats already accomplished by the B-29 airplane. For in-
stance, on the 13th of November 1947, a combat equipped
B-29 set a long-distance Bight record of 4,410 miles—and
with 670 gallons of gas 10 spare. Considering this fact, and
the fact 1E:t larger and longer range aircraft, such as the
B-36, are being developed; and also considering the fact
that what weapons we have, or will have, we must assume
any patential enemy has, or will have, we can readily ap-

reciate that we are not immune from air attack in the
nited States. If we add to this picture the element of the
atom bomb, the possible results of such an air raid render
themselves even more appalling and Fearsome. "

Case I1-Speculative Situation

Now visualize, if you can, a long range guided missile
similar to the German V-2 missiles which were launched
ﬂ.%;linst London during the latter stages of World War I1.
However, this newer and more advanced missile may have
a range of at least ten times that of the V-2 (the range of
the V-2 was 150-300 miles) and perhaps even greater. Of
course, such a missile may be ten to fifteen years off. Never-
theless, if such a missile of the future were to have the
same accuracy as the V-2, and, Furthermore, if such a
guided missile were to carry an atomic warhead, no part of
the United States would be safe from a destructive attack.

Having visualized the manner in which we may, con:
ceivably, be attacked by an enemy, we can appreciate the
fact that we must have an adequate program of national
defense. The major phases of this defense may include the
following:

I. An accurate and dewiled intelligence of the military
and scientific activity of potential enemies in order that
their hostile actions may be anticipated—the time, the
method, and the weapons of attack.

1

A warning system to detect the approach of enemy
aircraft or missiles and to activate our defensive forces.

3. The development of weapons capable of intercepting
and either destroying or repulsing the enemy force
before it reaches its oijm:ti\'e,

The last phase, the development of defense weapons.
includes the development of guided missiles. Therefore, it
behooves officers of the Coast Anillery Corps to be aware of
the potentialities of the guided missile as a defense Weapon.

Possipre Sorution oF e Derexse ProBrem

Let us go back to Case [—a raid, or raids, by long range
bombers of the conventional type. Let us assume t%m the
bomber formation has been detected by long range radar
and is being tracked, or followed, in its progress toward its
target—thus the position of the enemy is known and the
defense team can go into operation. First, our Air Force may
disparch piloted interceptor type jet-propelled planes to at-
tack the enemy formation. These interceptors might use the:
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wentional type of armament, such as the 50 caliber ma-
hine gun which proved so effective in World War 11
vever, these interceptors might, instead, utilize air to air
ssites { AAM ) which can be guided at |1igh -ipurd_\ toward
air target and may furthermore, be launched at a range
jond that of certain types of delensive armament of the
ny. An r;‘x.'unplr: of this type of missile is the German
4" missile (Fig. 1) which is a fin-stabilized guided missile
ith a Fruximil}' [uze warhead wmgh mg ap ruxim.:t{s:]i_r 45
bounds. This missile is propelled by a liquid rocker engine
nd can attain a maximum speed of approximately 550
aph. The guidance of this particular misile is accom-
blished by wire control Et:l.' an operator in the |.._|um_'|1ing air-
aft who can relay azimuth and elevation control signals up
oa mange of approximately 1.5 miles. Actually, this missile
1 Pfl’ll'l.]!'l]._\' PTI-.I'E'K‘ to E\[‘ a crudc lnrcrunnl;‘r 1'.!" Iht." fl]lr {0} ﬂil’
vaided missiles of the future which will travel [aster,

farther, and more accurately to their targess.
Experience during World War 11 indicated that, in the
s of a determined enemy, no bombing raid could he
it'ﬂl“'[‘lt'[{'l}' I‘:I" AN nlL'fi.l! durcnu_' I.."J I!].Jl SO JEF'
alt would get 1|lm1.:l;_.:h to the targel area. Tl:un:ﬂ]u:, we
nust assume that such will be the case m future operations
bl this type. And so, as the enemy aircraft a Pm:n:h the
rger arca, the ground defenses must necessarily ke over
e d{'r{'“s{' FFH‘[T]L‘ITI. ."a"a!]"l:.'!.: IFPL‘S ﬂ!l 1.1.'L'.'II‘.I{_IH"_'1 'L"ni]] '[I'IL"'
rmmd defenses (CAC) L'm]‘t!ﬂ}'.: l-hu_\' may use the pres-
t and, perhaps, improved type of antiaircraft anlllh-rjv.-
FUICH 38 were I..iiﬂ'r.l in lll.:l: PJ.\I WArs |'.Il|!. .I]hﬂ, thl:}’ 'I"I'IJ.:\' om
oy a surface to air guided missile type ol antiaircraft
& I-]-hll.' ':.;L'ITI:'.I.:JI'IL IIJJ.'I le'ﬂtlli'll'{l [I} I-.."l tjk‘l'ltf I]-t- 'I.'I.'L"',I.EEII:JI'I
lso, u]ﬂuu:lgh not to the point of u:-pur.ltjun.ﬂ use, before the
of World War II. This German missile is the Wasser-
Il (Fig. 2), which is a wing-borne, finstabilized, rudder
N m“l‘li. HLILI T{H.'!\l'!. -I--}“.' I"&"t‘il.‘i.‘ﬂ.‘[f.]" li.'ﬁi.'l“h]-l.".\ it | II.'I"I'
jize V-2 missile, except for wings, and was to be launched
"El‘lim"y' from the gmnnd. reaching 3 maximum spm‘ﬂ
1565 mph in approximately 45 seconds. The missile was
0 be radio-controlled from the ground until it approached
enemy bomber formation. at which time a self-contained
bming system was to assume control and direct the missile
into the enemy formation. A warhead of 670 pounds was
o be detonated by a proximity fuse. The gu 'uljng control
problem delayed the scheduling for operational use of this
missile to about hl.l}' 1946, just one year too late. However,
future will, in all pr:r]];111i|1'11'. contain the solution to
he guidance pruhh:m. and, in addition, will pr shably bring
missiles which are even more uncanny and destruc-

We in performance.

B

Now let us go back 10 Case 1l—an enemy attack by
ided missiles. First, we have the p:rubh:m ol detecting any
enemy missiles as soon as possible since they will be

: ling at supersonic speeds. Il we aré to use the German
=2 35 4 criterion, the 3}1»".'-:& of these missiles may be in the
Magnitude of 3600-5000 mph. However, assuming that we
A0 detect the enemy missiles shortly after they are
tnched, we must ourselves launch surface to air missiles
M) 1o intercept the enemy missiles before they can
within a destructive :I'illl!q.-t' This Iunhh*m 15 r.'ﬂlhp]'t-
ated [urther by the fact that these enemy missiles need pot
b nched from surface bhases, but can be carried by air-

LTI
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craft to within shorter ranges—perhaps 1000 miles or less—
and then launched as air to surface missiles (ASM). In this
latter case, the aircrft formation carrying the missiles can
JI"IJ“}.“:!I a5 near thL' [Jrgﬂi arg as IN’H]’EE' l'I.T'I{J !p't_": rt:ﬂ'l:]i_l'l
beyond the reach of our defensive interceptor aircraft and
ground defenses before launching their missiles. The prob-
lem of ln:ur:upt]uu is, therefore, rendered even more difli
cult because of the shorrer time interval in which to accom

lish the launching of our counter missiles for interception.
I-]_hllﬁ, you can n:‘||.|i|!. ..leTl.‘L'i.lIi." the IIIJgniludu of the de
fense problem posed by the threat of an enemy attack by
puided missiles. .
' ProsLesms To Be Sowven

“M'ing estiblished the type of delense n:quirﬁl to e
pulse the hypothetical attacks described, let us now loak
at the problems which are associated with the development
and the employment of guided missiles as weapons of de
fense,

Propulsion

Propulsion is one of the major problems encountered in
the development of guided missiles, The fact that guided
missiles will be jut prupu"cd may be assumed to be a cer
tainty. However, the avenues of investigation leading 1o
the development of satisfactory propulsion systems branch
out in several directions—the rm-jet, pu|_v.*—_'|rl, turbo jet and
rocket engine tit'\'l.']t'lr!t'l'll.'nth. From this assortment of en-

-gines, one, or several, may be developed with a suthciently

|iigh specific impulse to pmridc the power, acceleration,
speed, and range performance characteristics desired.

What is specibic impulse? Simply, it may be described as
the "n-mnph" factor or the “kick” prmlm‘t'li l’?" the engine
It s defined as the pound-seconds of thrust per pound of
fuel consumed, and it is |nnimr1jumt| o the square. root 0l
the ratio of the absolute temperature of the gases in the
combustion chamber to the molecular u'{:ig}n of the gases.
Ohviuth'-l}*. the ideal condition would be o have a Fuel
which, upon combustion, would produte the highest abso
lute temperature iu.w-ihlr and, at the same time, have a low
molecular weight. !

Present d..]'_\' combustion temperiatures are r.rughlf.- 4000
5000° absolute, However, the pmh!r.'m of raising the com
bustion temperature is limited nn[:t_‘mrj.' by the chamcteristics
of the fuel itself but also by the material and structural
limitations encountered in the construction of engine com

Figure 1—The German "X-4,” a liquid rocket, fin-stabilized,
air to air guided missile armed with a proximity fuee warhead
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bustion chambers and exhaust nozzles capable of with-
standing higher te Therefore, corollary prob-
lems of engine design to withstand higher temperatures
must be solved. Possibilities along this line include the fol-

lowing: :
l. Regenerative Cooling of the combustion chamber and
the exhaust nozzle—This may be accomplished by

circulating the fuel through a jacket around the com-
bustiancgumbﬂandnﬁ 10T 10 its injection into
the combustion chamber. This method of cooling is
limited inasmuch as the maximum amount of heat
which may be absorbed by the fuel depends on its
heating capacity and the maximum temperature to
which it may be heated before it becomes chemically
unstable. ;

. 2. Sweat Cooling, as the name implies, is a method of

Fi 2—The German "Wasserfall,” & wing-borne, fin-stabil-
% rudder controlled, surface to air guided missile.

January-Februas

cooling by injecting a propellant through the pe
mntn‘i%luhhci?:::grﬂufmmuf the combustion cha
ber and exhaust nozzle, In this method, the fuel j
injected through the porous material forms a liqu
film on the inner surface. The heat of the fuel con
bustion causes this film to evaporate thereby produ
ing a cooling effect and reducing the heat transfer §
the combustion chamber and the exhaust _
Thus, this principle of cooling is the same as that em
ployed by Nature in cooling the human body.
3. Ceramic Coating of Metals—Since certain liquid
pellant fuels become chemically unstable at hi
peratures and cannot be used in the process
erative liquid cooling, the possibility of de
metals and materials to withstand higher temperatus
must be investigated. One method of protecting th
metals from the high temperatures is by reducing
amount of heat transmission to these metals. This ma
possibly be accomplished by the application of ceram
coatings to the surfaces of metal parts exposed to th
high temperatures.

Assuming that we have conquered the material an
structural limitations discussed, we are then confronte
by a fuel limitation. Present day “know how” in the field ¢
combustion indicates that the maximum absolute temperns
ture obtainable by the combustion reaction of known pn
pellants is about 6000° absolute, Therefore, the next logh
cal step in improving the specific impulse of potentis
power plants would be to investigate the possibility of usin
the various known propellants either singly or in pai
in order to arrive at a propellant which will provide exhaus
gases with a lower molecular weight.

Present day lants for certain power plant applica
tions have a ﬁ:l impulse in the nm'ghbﬂs'mod n];Pi :
225 Ib. secs. of thrust per Ib. of fuel. However, in the year
to come, :]l:; promotion of the various sciences and the so
lution of the propulsion problem just discussed may provide
us with propellants of a much higher specific impulse. This
Fussihi!itv seems even less remote when we consider
act

that the vast field of atomic energy for propulsion
yet to be explored.

Guidance

Without qnﬁdmne there can be no guided missile! ! ! A
guided missile is effective only if it can reach its target. T
reach its target, the missile must have a guidance system
which works. The problem of guidance, as previously mel:f%
tioned, prevented the Germans from putting their antiair’
craft missile, the Wasserfall, into operational use. Toda
guidance still looms as the foremost single problem to Ix
solved in the development of guided missiles.

The requirements of an effective guidance system are
the missile can be controlled accurately in its course to th
target over a long range, and that the guidance system ca
not be jammed and rendered ineffective by enemy count
measures. The development of guidance systems lends
itself to division into three parts:

1. Initial Guidanee.

2. Midcourse Guidance.
3. Terminal Guidance.
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This division of guidance into three phascs is a logical
one when we consider the distinctive {functions of each par-
ricular phase. The first phase, initial guidance, is required
from the instant that the missile is launched to the time
that the second phase, or midcourse guidance, assumes con-
rol. The initial guidance svstem has an important task to
perform in that it must get the missile off to a good start—
that is, it must insure that the missile is directed to the area
in which the midcourse guidance beam can pick the missile
up for the second phase of guidance. The initial guidance
will probably employ automatic steering techniques uch
like those utilized in the operation of the autopilot on con-
ventional ajrcraft. The initial guidance system must not only
orient the missile in the proper direction of flight, but also
it must provide stability of the missile with respect to roll
and spin so that the technicians controlling the missile’s
flight from the ground station will know which control
surfaces will produce an up or down motion and which will
produce a left or right motion of the missile. However, it
the missile is allowed to spin like an artillery shell, in order
to achieve spin stabilization of the missile, some means must
be provided for switching the control signals to the proper
control surfaces. You can see that even initiel guidance, al-
though the simplest of the three phases, is no cinch.

The initial guidance system having successfully guided
the missile in its first phase of Hight, the midcourse guid-
ance system will then pick up the missile and direct it over
the major portion of its trajectory to the target area. Such
mideourse guidance will probably rely on electronic means
such as radio or radar. There are several ways in which
this contrel may be achicved. Some general types of systems
which offer possibilities for use are the following:

1. Command System—Commands are transmitted to the
missile by electronic means from operators on the
ground. The missile receives the command signals and
executes them.

2. Direction Along a Beam System—The missile once
placed on a radar beam follows that beam to the target.

3. Direction By a Navigational Net—Loran, Shoran, or
other types of electronic navigational systems which
may be available, transmit data to a computer In
the missile which automatically interprets the infor-
mation received and makes corrections to maintain the
prescribed direction of flight.

4. Celestial Navigation System—A computer auto-
matically interprets celestial fixes by electronic means
and makes corrections to maintain fight of the missile
in the desired direction. In other words, this system
continuously and uncannily performs the job of the
captain of a sailing vessel. It “shoots the stars” and
then makes adjustments to maintain its course.

After the mideourse guidance system brings the missile
into close proximity with the target, the third phase, or
terminal guidance system, goes into action. The terminal
guidance, or homing system, is scif-contained within the
missile and may be actuated by some characteristic property
of the rarget such as heat, light, sound, radar reflections, or
perhaps electromagnetic waves emanating from the target.
The purpose of such a homing system is to direct the missile
into the target. If the target is a moving one, such as an
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aircraft or a missile, the homing system will cause the mis-
sile to follow the target even though it may be engaged in
evasive actions. You can appreciate the difficulty of the
problem of developing a homing system operating on only
one of the characieristics such as heat, light, sound, etc.
This difficult problem is aggravated by the fact that several
types of homing devices will have 1o be utilized in a single
operation since the enemy will probably develop counter-
measures against homing control systems. Also, no single
type of homing is effective against ail types of targets. Thus,
furare development will have to be spread among several
systems in order to insure the availability of a homing
systemn which will do the job required and will not be ren-
dered ineffective by enemy countermeasures.

1t is simple for us to state what initial gnidance is, what
midcourse guidance is, and what terminal guidance is.
However, the matter of designing and developing the
equipment to perform the essential task of guidance is
staggering in its complexity. Some of the problems which
present themselves are:

1. Automatic Control Problems—Components such as
gvros, servo motots, power supplies and computers
must be designed for special characteristics such as
small size, light weight, high accuracy and incentivity
to acceleration. o

2. Techniques of Electronics Guidance—In order that
missiles may be guided at long ranges, radio and radar
with greater range, higher accuracy and greater re-
sponse speed are required. Among the sub-problems
involved are the development of electronic tubes of
higher power and the development of improved an-
tennas and scanning methods. Undoubtedly, new
radical concepts of electronic guidance are required
to achieve the ultimate goal desired.

3. Terminal Guidance System—Two major problems in
the development of homing systems are the attain-
ment of sufficient range and the attainment of dis-
crimination of the target from the target background.
Furthermore, these two requirements must be achieved
with lightweight, sensitive, and accurate mechanisms.

4. Computing Mechanisms—Computing mechanisms
will be used for calculations in many types of guided
missile systems. At present, the design of computers
has reached a fairly high state of development. -How-
ever, additional research is required to reduce the
weight of such equipment and to increase its accuracy.

We have treated the many and varied problems of guid-
ance only in a general way since the subject has numerous
technical ramifications. Figare 3 is intended to give you a
schematic idea of one possible method of missile guidance.

COUNTERMEASURES

By definition, a countermeasure is an action taken to pre-
vent the enemy from completing a program of attack that
he has already set in motion—or vice versa, of course. Thus,
to design a countermeasure we must be aware of the prin-
ciples of operation and the capabilities of the systemn which
is to be neutralized. Various types of countermeasures may
be used. For instance, in the case of conventional aircraft
and low speed missiles such as the German V-1 “buzz
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Figure 3—Schematic diagram of one possible method of missile guidance,

bomb,” we may effectively employ fighter interception, anti-
aircraft fire, and barricades such as cables strang up by bar-
rage balloons as countermeasures. In the case of high speed
electronically controlled missiles, electronics jamming tech-
niques might prove effective. This type of jamming may
be accomplished by transmitting radio or radar wave energy
of the same frequency as that being utilized by the enemy.

If the missile is one which employs a homing system
utilizing radar reflections, heat, light, or sound character-
istics of the target, then false heat, light, sound, and radar
reflections sources may confuse the homing device and
may succeed in attracting the missile to the false target.

Not only are we confronted with the problem of develop-
ing countermeasures against enemy aircraft and missiles,
but also we are confronted with the problem of neutralizing
the countermeasures which the enemy may apply to our
own missites—in other words, countermessures for counter-
measures. Nor will we, necessarily, stop at this point, for it
is possible that the enemy may devise a countermeasure
to our countermeasure to their countermeasure to our sys-
tem. Confusing isn’t it? You can imagine, then, how com-
plex the technical problems involved in the development of
countermeasures can be.

Eanry Warnmve System

As the speed of aircraft and missiles increases, the time-
space factor between any two points on the surface of the

earth will shrink. For instance, at a speed of 250 mph, an
aircraft or missile would require twenty hours to travel
5000 miles. Comparatively speaking, this would provide
our defenses with ample time to initiate countermeasures.
However, at a speed of 3600 mph (speed of the V-2) a mis
sile would require only about an hour and a half to travel
the same 5000 miles, Thus, from the standpoint of defense,
every minute will count since each minute will bring the
enemy missile sixty miles closer to our cities and homes.
Obviously, supersonic enemy aircrafr and missiles must be
detected as soon as possible. It is apparent that early warn
ing radar equipment must be maintained in continuous
operation to insure maximum safety from a sudden and
unexpected attack.

Radar detection equipment such as that used in World
War II is inadequate to perform the mission of early warn
ing since it is too short in range and too complicated to
operate and to maintain. Considerable impetus must be
given to the development of newer and better detection
systems. An ideal situation might be to have the defense
perimeter of our nation surrounded by a ring of automatic
and semi-autornatic early warning stations which would
be siraple to maintain and which would not reqnire the con-
stant attention of humans in their operation.

Obviously, much research and development will be rer
quired to provide defense network which will knit together
all of the units of defense and put them into action at the
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carliest possible moment. With the threat of an atomic
attack imminent we must have a system which will provide
100 per cent effective interception of enemy aircraft or mis-
siles.

CoNcLusion

We have attempted to provide you with an insight into
the problem of national defense in the coming age of the
gnided missile. Because of the secret nature of the details of
the national research and development program we cannot
cite the specific action being taken to fulhll the requirements
of national defense. We have attempted merely to summar-
ize our own personal theories with the hope of stimulating
vour own thought on this subject.

" Before closing, we must point out one of the biggest prob-
lemns of all—money! It is going to take money—and plenty
of it—to develop electronic guidance and early warning
svstemns; to build extensive test facilities, such as test ranges
and supersonic wind tunnels; and to design and test experi-
mental guided missiles. The total cost of this program will

R
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probably reach figures which appear astronomical. Undet
a peacetime economy, it probably will be difficult to obtain
such huge allocations. Even you may ask, “Is such a costly
program really necessary?”

If we are to have guided missiles and a defense system
which will insure our natiopal safety, it is necessary. Each
of the remaining major powers of our world—Russia, Great
Britain, and the United States—is active in this field of
development. Perhaps, you recently read the following ex-
cerpt in your Jocal newspapers:

“Munich, Germany, Dec. 10—German scientists em-
ployed by the Soviet have shot a V-2 type missile 3600
miles in a little less than an hour. At a shorter range of
1740 miles, repeated experiments have established
that the weapon can be dropped within a bull's-eve
with a diameter of six-tenths of a mile....”

Do you think that we can afford to neglect our own
guided missile research and development program?

v

Automatic lonosphere Recorder

A new instrument for automatic recording of ionospheric
phenomena, which are of great practical importance in radio
propagation, has been developed by the Central Radio
Propagation Laboratory of the National Burcau of Stand-
ards. Now in operation at the Bureau’s ionospheric research
station at Sterling, Virginia, the prototype Model C2 Re-
corder was completed in time to participate in the recent
Army Air Forces-National Geographic Society Eclipse Ex-
pedition in Brazil, where, in addition to special records
during the May 20 eclipse of the sun, valuable data were
obtained on general ionosphere conditions. An analysis of
this information will add to the fundamental knowledge of
the ionosphere, a series of jonized layers in the atmosphere
50 to 250 miles above the earth.

Long-distance radio transmission would be impossible if
it were not for this outer envelope of the earth, the ionc-
sphere, which reflects radic waves back to earth. The wide
finctuation in jonosphere characteristics, that is, changes in
its degree of iomization due to varying amounts of ultra-
violet light from the sun, causes radie propagation to vary
daily, scasonally, and over the sunspot cycle. By systematic
analysis of these changes over the entire surface of the
earth, the National Bureau of Siandards predicts iono-

spheric conditions three months in advance. Such predic-
tions permit accurate calculation of the best radio frequency
to use at any given time between any two points on the
carth, information which is important to the Federal Gov-
crnment, the Army and Navy, and the communications in-
dustry as a whole. The new recorder will aid in this pre-
diction service as well as in basic research by providing data
on ionosphere characteristics through automatic ard con-
tinuous measurements of critical frequency, and the heights
of the various layers. Plans are now being made to install
recorders in all the ionosphere stations operated by the
Bureau.

The Model C2 recorder was designed to utilize the so-
called multi-frequency technique of investigating the layers
of the ionosphere beginning at sixty and extending to more
than one hundred miles above the earth’s surface. Pulse
transmissions are used similar to those employed in radar,
except with varying probing frequency. The frequency is
plotted against the time delay of the echoes from the iono-
sphere, an interval corresponding to twice the height of
reflection. One sweep in frequency from the lower to upper
limits produces each ionosphere record in a time interval of
as little as 7% seconds.



Location Of Mortars By Radar

By J. T. Evers and W. P. Goldberg

INTRODUCTION

The mortar, a small and unspectacular weapon, has never
received any great attention by DEWSPADETS O magazines,
although it was perhaps one of the deadliest weapons of
World War 11. The Allies became aware of the tactical ef-
ficiency of this weapon early in the war and by the end of
1943 they had assembled sufficient statistical information
to show that enemy mortar fire was extremely effective;
so effective that in practically every battle area, well over
50% of Allied casualties were directly attributed to enemy
mortar action. These statistics were sufficient o place the
development of counter-mortar devices in a top priority
category.

The originator of the idea that radar might be of use in
the location of mortars is unknown; certainly echoes from
shells had been observed by the operators of the carliest
types of fire contro] radars and it is known that experiments
were carried on in England, in the latter part of 1943, with
the specific objective of determining the strength of the
echo from a British 3” mortar bomb.

Pigure 1—Principle of mortar location wsed by AN /TPQ-3.
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High priority radar mortar locator research in the United
States was well under way by August 1944, The Signal
Corps Engineering Laboratories, Fort Monmonth, N. ],
were assigned the task of providing radar mortar locators for
the Army Ground Forces, with Radiation Laboratories,
Massachusetts Institute of Technology, serving in an ad
visory capacity. The efforts of the Signal Corps Engineering

Laboratories were divided into two main categories:

(a) Interim measures, which involved an investigation
of the capabilities of existing radar equipments.

(b)  New developments, which included the design of

specialized equipment for mortar location.

‘The Signal Corps mortar location program, which was
personally led by Lieutenant Colonel John H. DeWit, Jr.,
then Director of Evans Signal Laboratory, Signal Corps
Engineering Laboratories, resulted in the production of
the Radar Sets AN /TPQ-3, AN /TPQ-4, and the modified
SCR-584 as interim measure sets, and the development of
a new and specialized mortar location radar. The work in-
volved in selecting, modifying, and testing these sets was
prodigious; included the assembling and operating at Island
Beach, N. J., of all available radar equipment having pos
sibilities as mortar locators, the firing and observation of
thousands of rounds of mortar ammunition, and the corre-
lation of a tremendous volume of data, all necessarily ac-
complished under the pressure of high priority field needs.

CHaracTERISTICS OF THE WEAPON

Investigation into the problem of mortar location first
centered on the characteristics of the weapon. It was found
that the types of mortar shells ranged from the small Japa-
nese knee-mortar, approximately 50mm, through the 60-
mm, 8lmm, and 4.2 inch, and included the big Berthas dis-
covered on islands hastily turned over to the Marines by
the Japanese. However, the majority of the mortar fire inr
volved the use of 60mm, and 8}mm ammunition. Except
for minor changes in fin shape and fuze characteristics, tge
60mm and 8lmm ammunition of the enemy was similar
in physical appearance to that of the Allies.

An investigation into the flight characteristics of the mis-
sile revealed a number of interesting details, ie., initial
angle of fire variable from 45° w0 85°, time of flight a5
great as 30 seconds, subsonic velocities, maximum range ap-
proximately 4,000 vards, and parabolic character of Hight
path.

It was learned that an expert mortar crew could put as
many as ten shells in the air at one time, placing them with
remarkable accuracy, and then be on the move to a new lo-
cation. The need was emphasized for absolute and speedy
location based on the first observed round of fire.
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PRINCIPLES OF OPERATION

The techniques devised for mortar location were divided
into two general caregories:

(a) one-point, relative location,
(b) multiple point, absolute location.

The principle of mortar location by the one-point system,
aategory (a), was extremely sim]llu. No absalute map lo-
cation of the enemy mortar was obtained; instead, radar ob-
cervation established one point on the trajectory of the
enemy missile during its upward flight. This point was
marked on the radar oscilloscope. Counter-mortar fire was
then observed T]}' the same radar, and fire corrections were
made until the echo from the counter missile appeared at the
marked spot on the oscilloscope screen. When r!\is condition
was established, the counter missile was following, 1o a hrst
.-Ip]'-ruum.s.tiun. the reverse |'1.1[h of the Enemy shell. A sur

psing. accuracy in the ];l).'ing of counter-mortar hre has
L’(‘n achieved by this method. Radar Set AN/TPQ-4
(modified AN /APS-3) which was one of the hrst pieces of
equipment considered in England, utilized the one-point
princip]u of location.

The category (b) principle of mortar location had many
varations, 'Im‘|udir‘|g continuous tracking systems, such as
the modified SCR-584; the multiple point systems, repre
sented by the AN /TPQ-3, and the two-point systems, rep
resenited by the new Specialized Mortar Locator. The basic
principle used with all these sets was the same, ie., if
enough accurate points were obtained on the trajectory of
a missile, a space curve could be drawn which, when ex
|r_1|1.n|;|[n[ |'j;]|._']»'. o an imur-m:ric-n ‘ni'[ll tl'll' ;‘:HJLIH{E l‘l]."l]’u'.
would determine the position of the enemy mortar.

AN /TPQ3

The AN IP{J%. one of the first sets to be used for lo-
citing mortars, was the only mortar locator classified as
standard by Army Ground Forces. It o nsisted of
AN /TPS3, modilied e improve its accuracy. As this set
had no means for positioning its antenna in elevation, i
locating technique depended entirely on azimuth and
range data. In operation as a mormar locator, the set was
usially sited behind a low hill in such a way as to screen
out as much ground clutter as possible and vet allow the
mortar shell 1o be picked up fairly close to the ground. A
sctar was scanned until a mortar shell echo was noted by
the operator. The azimuth and range where the mortar
echo hirst 4[}1“-.!:'1'11 and the azimuth and range ol the point
where it was last visible were recorded and |‘||!Ht11::i to scale,
The line joining these points 1‘1~|1rr~.|_'|'|tt~c] the ground prov
jection of the trajectory. To find the position of the mortar
it was necessary to extend this line backward from the first
plotted point. The amount by which it was extended was
determined by solving the geometsic problem shown in
hgure 1.

RP represents the position of the radar and points a and
e in figure la are the points where the echoes from the
martar shell were frst and last seen. The azimuth and
range of a and e were obtained from the radar and pifl'ltctl
a5 2" and ¢” in figure lc. The height ha" in figure 1h, was
determined from the equation

ha’ = Rga” sin =

an

L]
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where Rga” was the range to point a and = was the vertical
angle of the beam. The angle = could be approximately
determined from the height of the antenna and the slope of
the ground in front of it. However, it was usually found
experimentally by shooting a friendly mortar \.-:tnughl up at
some distance in front of the antenna, and timing Hight w
the point where the echo first appeared on the PPI screen.
Having found the height ha’, the simplest method of find-
ing the distance a”o” was to assume that the angle of fire
of the mortar was 65°, which represented a good average,
and that the trajectory was a straight line between the point
of origin and a. This gave
ha' Rga” sin =
tan 65°  tan 65°
Since tan 65° was a constant and the angle = was aconstant,
for any particular site, this calculation could be made very
rapidly. It was then only necessary to extend the projection
of the trajectory a distance 2”0 back from point a™ to locate
the mortar positions. OF course any difference in altitude
between the radar and the mortar position would affect the
value of h and had to be taken into account. This difference
of altitude was usually taken from a contour map of the
r{:ginn.
SCR-384 (Muodifred X
When the SCR-584 was first used as a mortar locator, all
plotting was performed manually. A sector was scanned
until an echo appeared that was identified as being from
a mortar shell, at which time the operator positioned the
antenna directly over the xput where the echo first :nppt‘a]tu!
and set the range gate to the proper range and waited.
When the echo from a second shot "F']“"“""I' the set was
placed in automatic track status and the range, azimuth and
elevation dials were read and recorded u'riixiil.'.".”j.' on a
given signal as the radar tracked the shell. The range and
azimuth data were plotted to scale and a line dmwn through
the points |'JI1H|[I1.1'L! a straight line which was considered
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Figure 2—Mechanical plotting board RC-308 for use with
SCR-584.




Figure 3—Antenna system of production model of a new
mortar locator,

as the ground projection of the trajectory. The range and
elevation readings were used to compute the height and
this information was plotted to an arbitrary scale perpen-
dicular to the rangeazimuth line. A parabols curve was
then fitted to pass through the height plots and was ex-
tended back from the first point until it intersected the range-
azimuth line. This was the position of the mortar. Any dif-
ference of altitude between the radar and the mortar po-
sition had to be accounted for cither by adjusting the values
of the height plots or by extrapolating below the range
azimuth line iIl1 the mortar position was below the mﬁur
plane and above the range-azimuth line if the mortar po-
sition was above the radar plane. This difference of altitude
could be found from a contour map.

Another method of plotting was later developed which
eliminated the uncertainty involved in extrapolating the
range-height parabola. This system depended primarily
upon the fact that the height versus time curve of any
free falling missile was a parabola of constant shape, inde-
pendent tl? its angle of fire or propelling charge. Use of this
method required careful timing of the interval between
two points as well as very accurate determination of their
coorclinates and in addition called for a quite complicated
calculation. The complications in the calculation were fin-
ally eliminated by constructing & nomogram, but this
method remained considerably more time-consuming than
the first method. '

Things were speeded up cotsiderably and hand plotting
eliminated entirely by the development of two types of au-
tomatic plotters. The first was a two-pen electronic plotter
and computer which used one pen to plot x and y coordi-
nates, and the other to plot Iu:ig[:. versus integrated ground
speed. The plot of height versus integrated ground speed
could be extrapolated back to zero height, thus determin-

| ing the mortar location. The extrapolation was performed
using an overlay containing a set of predrawn parabolas
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of various shapes, and fitting one of these to the trajectory
Timing was provided by a mechanism which periodicall
lifted both pens from the paper for short intervals, leavi
blank spots in the curve.

The second plotter, the RC-308, was a considerably mog]
simple device. Three selsyn driven pens recorded azimuthy
height and range on a sheet of paper. The paper was pulleg
at a constant speed in a direction perpendicular to the
movement, thus plotting all three quantities against time
The height-time plot was then a parabola of constant shapg
and could be extrapolated back to its starting point at zem
time—the time the mortar was fired—by means of an overlayl
with only a single curve. The point of zero time having,
been established. the azimuth and range could also be el
trapolated back and the mortar position located. In both of
these plotters, it was again necessary o rake into account
any difference in altitude between the mdar and the mormg
position,

The New Specialized Mortar Locator

The technique for this locator was based on utilization of
an operating wavelength of 1.25 em to obtin a narmow
beam width while at the same time retaining rather compacl
equipment. By using a very narrow beam and providing @
relatively small shift in beam positions, two spaced points onl
the initial part of the trajectory can be established, hence
a straight line extrapolation through these points should
provide accurate locations of the enemy mortar, -

DESCRIPTION OF EQUIPMENT
AN /TPO-3
The AN/TPQ-3 consisted of a modified AN /TPS-3 plu

certain additions to provide more accurate range and azi
muth data.

When the AN/TPS-3 was converted to the AN /TPQ-3
several minor modifications were made; the 20-mile range
on the PPl scope was converted to a 10,000-yard range
and the sweeping mechanism converted 1o produce O
center PPI operation. No changes were made to the 1
scope since it was not used in maortar locating. The sweep
selsyn in the antenna pedestal was replaced with a small
data transmission selsyn.

In addition to these simple changes, a completely new
piece of equipment called a control unit, was developed:
This unit contained an accurate range unit and an accuraté
azimuth indicating device with a built-in sector scan switchi
Each of these units was mounted on a separate chassis which
could be easily removed for servicing. '
SCR-384

In the unmodified SCR-584, the azimuth and ¢levation
indicating dials at the operator’s position gave only coarsg
readings. That is, they. were connected 1:1 with the antent
na. These were reconnected to the 16:1 selsyns on the
antenna and new scales were provided so that they read
400 mils per revolution, The remote indicating dials weré
also reconnected and provided with new scales to give coarss
readings. The only other modifications were the addition
of an automatic sector scan kit and the revision of the PPl
o produce a 10,000-yard sweep.

Later on, automatic plotting boards were added fof

b
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reater accuracy. 1he first of these boards was an almost
Purely electronic device; a very bulky, heavy piece of equip-
ment which required the facilities of a separate truck. The
size somewhat cancelled the advantages resulting from the
increased accuracy, so sieps were taken to develop another
plotter that would be much smaller and lighter. The second
plotting board to be developed was 2 simpler device which
plotted mortar height, range and azimuth against time.
Mortar location counld be determined in less than 2 minute

after the shell had been tracked.
AN/TPQ-4
The AN/TPQ-4 was, basically, an AN/APS-3 modified

for ground operation with auxiliary precision ranging and
azimuth marking circaits added.

New Specialized Mortar Locator

The development model was designed and constructed
by Bell Telephone Laboratories im conjunction with Signal
Corps Engineering Laboratories in six months; an cutstand-
ing performance even in wartime. {Figure 3.} Azimuth scan-
ning was accomplished by means of 2 Lewis scanner. The
Lewis type of scanner was considered to be mechanically
saperior to the Foster scanner and therefore more desirable
for field use. Vertical directivity was accomplished by the
use of another Bell Telephone Laboratory development, the
metal lens. The pencil beam produced by the complete an-
tenpa system was approximately 0.6° in the vertical plane
and 1.0° in the horizonta] plane; exireme directivity in the
vertical plane was desirable in order to permit the position-
ing of the beam at 2 low angle, (the accuracy of the two
point system was predicted on the ability of the radar equip-
ment to detect the mortar shell at low elevations). Azimuth,
elevation, and range data were supplied by inter-connection
and servo mechanisms so that when the operator set the
azimuth and range cursors on the mortar shell echoes, as
seen on the oscilloscope, mortar location was automatically
computed. Provisions were also available by means of which
the mortar location could be recomputed if map references
indicated that the mortar was higher or lower than the radar
set. As a protection to the personnel, suitable cabling was
provided to permit operation at a distance of 300" from the
antenna svsiem.

MAXIMUM RANGE

The maximum range of detection for the various radars
was determined by observation of a large number of mortar
firings. This range varied somewhat depending upon the
aspect and size of the shell. The following figures are pre-
sented as being representative:

Equipment Maximum Range

New Specialized Mortar Locator 4,000~ 5,000 yards

AN/TPQ3 ... ... 16,000-12,000 yards
AN/TPO4 - oo 3,000 4,000 yards
SCRS84 ..o 7,000 9,000 yards

ACCURACY

Having determined the range at which each of the sets
could be used most effectively, the next step was to de-
termine the aceuracy with which they could locate mortars.
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To do this, operation under simulated tactical conditions
was necessary. Ihe radar operators were told to search a
sector which represented the front lines and mortars were
fired from several positions that were accurately surveyed,
but unknown to the operators. A great many rounds of am-
munition were expended and the location data from each
set were compiled by statistical methods. These tests were
repeated at many different sites since it was known that
the accuracy of both the AN /TPQ-3 and the SCR-584 was
affected by the screening angle and therefore depended on
the terraim.

The results of these tests indicated that under average
conditions, the AN/TPQ-3 could locate a mortar with an
accuracy of = 50 yards, ie., the data would place the
mortar as being in a circle with a radius of 50 yards, cen-
tered on the actual mortar position. The SCR-584, on the
average, could cut the radius of error in half, ie., to a
circle of 25-yard radius. The New Specialized Mortar Lo-
cator was capable of cuiting this error approximately in
half again. It could locate mortars as being within a circle
of 15-yard radius. The AN/TPQ-4 could not be compared
with the other three sets because it was used exclusively for
correcting the fire of a counter mortar or counter battery,
and did not actually give the coordinates of the enemy
mortar; it was sufficiently accurate, however, to be useful
under certain conditions.

TACTICAL CAPABILITIES

After the range and accuracy tests had been completed,
the next step was to evaluate each set tactically and de-
termine the conditions under which it could be used most
effectively. To do this, many other things besides range
and accuracy had to be taken into account. Some of these
were, weight and size, transportability, ease of camouflage,
susceptibility to jamming, and operation under confusion
fire conditions. All but the last of these considerations had
already been determined from the physical characteristics
of the sets or from previous tests, so that it was only neces-
sary to test the sets under confusion fire conditions. These
tests included rapid fire from a single mortar, with as many
as eight shells in the air at the same time; simuitaneous
fire from a battery of four mortars in various configurations
and spacings; other types of artillery firing into the sector
being searched; and aircraft flying into the area being
searched. It was found that all four sets when operated by
trained personnel were not too greatly affected by any of
these conditions. The worst confusion resulted from simul-
tancous fire from a battery of mortars. Even then, all sets
could locate the complete battery with accuracy and 2 good
operator would often succeed in locating individual mortars.

PROBLEMS ENCOUNTERED

During the field tests of the four sets, many new problems
cropped up. The worst of these, at least for the AN /TPQ-3
and the SCR-584, was ground clutter. At the short ranges
that were employed in mortar location, reflections from
objects on the ground sometimes completcly covered the
PPI screen. Tilting the antenma upward did not help
very much betause these reflections were usually so strong
that they could even be seen with the antenna pointed
straight up. Of course hilly or mountainous country aggra-
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vated the condition greatly. It was found that the only
effective means for eliminating at least some of this chutter,
was to site the sets behind a low hill. This had the effect of
screening out most of the clurter without affecting the
mortar shell echo, because the mortar, having a high firing
angle, projected the shell high above the surroundings. Of
course the accuracy was advesselv affected to some extent
since the echo would fizst become visible, when the shell
entered the beam, at a point high above the ground. How-
ever, the sets were calibrated in terms of accuracy versus
screening angle, so that the operatér knew what accuracy to
expect af any given site. N E

Bad interference was obtained at S as well as X and K
bands during rain; and at K band and 'to a lesser extent at
X band, troubles were encountered due to echoes from
birds and insects,

SHELL ASPECT

In conclusion, the fact should be mentioned that the

i
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echoing characteristics of mortar shells proved to be by far
the greatest limitation associated with mortar location. Ex-
perimental radar observations, later corroborated by labo
ratory measurements, showed that the mortar shells had an
echoing characteristic which was both frequency sensitive
and aspect sensitive. The shells behaved very much- in the
same manner as would a wire several wavelengths long; a
few degrees change in the aspect of the shell could, under
certain circumstances, change the effective echoing area by
a factor of 100 or greater.

Noteworthy contributions have been made to the de
velopment of mortar location by personnel of Radiation Lab-
oratory, Bell Telephone Laboratories, Ohio State University
Research Foundation, and Signal Corps Engineering Lab-
oratories among others. Special mention should be made
of the work of Mr. M. J. Test, formerly Ist Lieutenant,
Signal Corps, for his efforts in organizing and running the
Field Trials at Island Beach, and compiling and analyzing

the enormous quantity of statistical data,

EXTRACTS FROM A LECTURE

By General Sir William Slim

I have enumerated a formidable list of the basic qualities cur
higher commander should possess—strength of will, soundness
of judgment, flexibility of mind, integrity of character. You will
not have fajled to observe that none of these is the sort of thing
that it is easy to teach. Indeed, there is a great deal of doubt
whether they can be taught at all. It is, at any rate, certain that
the later in life their inculcation is begnn the more difficult it
becomes. 1 believe myself that the seeds of all these qualities
are planted, if they are planted at all, in the child, long before
he grows up, by his parents, his home influence, his schooling
and his early religion. Later in adolescence and manhood,
given the opportunity, they can be developed, but it is no use
watering the ground if the seed is not there.

Our first problem, therefore, in the production of higher
comwmanders is not one of training, but of selection—how to

*Reptinted courtesy, The Journal of the Reyal United Service lnstitn-
ton,

get hold of the youth who is a potential leader. Can we spot
him while he is still at school? We might make a guess in 2
bearding school, perhaps, but school values, with their scales
weighted on one side towards academic distinction and on the
other towards athletic prowess, too often do not correspend to
achievement in later lite. Top boys are not always top men, and
it is astonishing how often the fellow who was undistinguished
at school rises high in the world.

As long as Conscription is in force, the problem of getting the
potential leaders into the Services is simplified because, anto-
matically, we get a cross section of the youth of the country—
good, bad and indifferent. All come. This, although I have
never heard it mentioned as such, is from the Services’ point of
view one of the greatest benefits of Conscription because,
somewhere in the herd, under our hands, are the future chamr
pions. 1t is for us to recognize them, persuade them to adopt
the profession of arms, and give them the opportunities fo de-
velop.



Rockets And Their Fuels

Part Two: The Liquid Fuels

By Willy Ley

General, CONSIDERATIONS

Prior to 1940 the main argument advanced in favor of
liquid fuels for rocket propulsion was that any liquid which
bumed 2t all was supetior in energy content to black rocket

wder. The use of liquids would automatically lead to
much higher exhaust velocities and thrusts.

Because of the introduction of double-base powders in
very large thickwebbed grams and the development of
fuels like GALCIT 53, this argument is no longer as force-
ful as it was before the war, It is still true that liquid fuels
have a higher energy content than even modern rocket
powders, but the gap has narrowed considerably and it may
be closed completely as a result of future research on solid
rocket propellants. ,

But even an “ideal” solid rocket fuel can do no more than
increase the force with which a rocket propels itself. It can-
not change the inherent characteristics of a solid fuel rocket
and it cannot overcome its essential drawbacks. These draw-
backs do not count too heavily if the rocket is used like
artillery, but they become apparent if the rocket is to be
large, and especially when it is contemplated to use it for
the transportation of humans.

One of the main drawbacks of a solid powder charge of
any kind is that nothing can be done once the propelling
charge has been ignited. There is no way of turning off a
sotid fuel rocket nor can the rate of burning be controlled,
except by initial design. And since “combustion chamber”
and “fuel tank” are one and the same thing, any explosion
which may take place will always affect the total of the still
unburned fuel supply.

In a liquid fuel rocket, the problem of turning it off after
ignition is reduced to the problem of closing a valve in the
fuuel line. Likewise the adjustment of the rate of combus-
tion can be handled by properly designed orifices through
which the fuel has to pass, by control valves and other
means. If there should be an explosion in the rocket motor it
can affect only the amount of fuel which happens to be pres-
ent in the combustion chamber at that particular instant.
Even if the flame could go back through the fuel line, which
it can’t, nothing spectacular would happen since fuel and
oxidizer are in separate fanks and cannot burn until they
are brought together.

Liquid fuel rockets also have the advantage that they
have no size limit while such a limitation exists for solid
fuel rockets, especially for the unrestricted buming type.
During wartime experimentation, it was found that in long
rockets of this type, the gases generated at the rear end

(near the exhaust nozzle) had a tendency to choke off the
flow of the gases generated farther forward. While it would
be rash to say that solid fuel rockets have already reached
their size limit, there can be little doubt that they are close
to it

Most important, however, is that solid fuel rockets can-
not have 2 high massxatio (ratic of total weight to weight
less fuel). The take-off mass of a rocket (Mo} is composed
of the mass of the rocket itself (Mz), the mass of the pay-
load carried (Mg), for example a warhead or instruments,
and the mass of the fuel (Mr). For good performance, with
a given Mp, it is essential that Mr be as large as possible
and Me as small as possible.

As we have seen in the first part of this article the burn-
ing pressure of a JATO unit charged with GALCI'T 53 is
on the order of 1800 lbs. per square inch. The burning
pressure of ballistite is usually still higher; naturally the
whole rocket, except for its warhead, must be able to with-
stand the highest likely burning pressure plus a reasonable
safety margin. This calls for thickwalled and heavy com-
bustion chambers.

In a liquid fuel rocket, the pressure in the combustion
chambex is on the order of 300 1bs. per square inch. In small
liquid fuel rockets, say up to a take-off weight of two tons
or thereabouts, the fuel tanks have to be pressurized to an
internal pressure somewhat higher then that prevailing in
the combustion chamber. But a tank wall which has to
withstand an internal pressure of, say, 350 lbs. per square
inch can obviously be much lighter per square foot of sur-
face or cubic foot of volume than one which has to with-
stand 1800 Ibs. plus per square inch. And this straight com-
parison does not even consider the fact that the tanks of
the liquid fuel rocket stay at a reasonable temperature,
while the walls of the solid fuel rocket have to withstand
heat as well as internal pressure.

If the rocket is large enough, it may carry a turbine driven
fuel pump for forcing the fuels from the tanks into the com-
bustion chamber. Then the tanks can be still lighter, be-
cause they do not have to be pressurized.” The switch from
pressurized tanks to non-pressurized tanks with fuel pump
is not desirable, of course, unless the tank weight thus
saved is greater than the weight of the fuel pump, its driv-
ing turbine and whatever auxiliary mechanisms might be
needed.

*The tanks of the V-2 rocket are pressurized to a small extent, pactly in
order to assist the fuel pumps, but mainly to prevent the rollapse of the
tanks themselves M a time when they are nearly empty and the accelera-
tion is highest
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With the aid of such fuel pumps the mass-ratio
Rocket plus Payload plus Fuel Mo
Rocket plus Payload M
of about 3.5:1 could be achieved in the V-2 rocket. Liquid
fuel rockets with pressurized fuel sanks can have at least
a mass-ratio of 2: 1.

PriNcipeEs oF DUsL SELECTION

Since the velocity which a rocket will attain at the mo-
ment its fuel is exhausted (neglecting air resistance) is
equal fo the product of the exhaust velocity and the natura]
logarithm of the mass-ratio, it is quite obvious that the fuel
with the highest exhaust velocity is the logical choice if
high performance is required.

Actually a very large number of gas-generating reactions
of liquid chemicals can be used for rocket propulsion. Some
are straight oxidations with oxygen in the pure state, others
are somewhat more complicated reactions with chemicals
rich in oxygen, as for example hydrogen peroxide (HzO2),
or nitric acid (HHINOs). The best starting point for a dis-
cussion on fuel choice is a table of theoretical exhaust ve-
locities which has been published by Dr. Singer.

TasLE oF TreoreTICAL Exuaust VELOCITIES OF
Lioump Fusts

"Theoretical exhaust velocity

Fuel “c” in feet per second
Oxygen supplied in the form of O

Methane ......... e 14730 ft/sec.  (16420)
Benzene ..ovvivinerninnannnn 14010 ¢ (15770
Gasoline ........ocvnivun. .. 14620 °F (16280
Alcohol ... i, 13730 °° (15220
Carbon ......civiviinnin.., 14180 *° (15770)
Hydrogen .................. 16970 *° (18600)

(The exhaust velocities in brackets are theoretically valid if
the oxygen is supplied in the form of Ozones)

Oxygen supplied in the form of N:Os

Methane ................... 13040 ft /sec.
Benzene ...... ... .. 12020 ¢
Gasoline ..., 12950 °°
Alcobol ... ...l 12310 ¢
Catbon ..o 12640 ¢
Hydrogen .................. 14790 **

The various fuels listed on the table require greatly vary-
ing amounts of oxidizers per unit weight of fuel. It can be
seen that the theoretical exhaust velocities of the various
fuels (with the same oxidizer) are all of about the same
order of magnitude except for pure hydrogen which would
present great practical difficulties at the present moment.
In comparing these theoretical exhaust velocities, it must
be remembered too that the best existing liquid {uel motors
of today actually produce only about half of the values
listed. This, of course, further reduces the differences.
‘Therefore it may be said that for the more likely fucls, the
actually obtainable exhaust velocities do not differ suf-
ficiently at the present moment to influence the choice of a
specific fuel appreciably. The choice will be dictated by
other factors.

The following list of desirable characteristics applies
both to the oxidizer and the fuel proper:
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(1) Low Price.

(2) Abundance of raw materials.

(3) Availability. This is not quite the same as point (2),
One may imagine a fnel which would be cheap if
mass-produced and which may be derived from
abundant raw materials or by-products of other
industries. But there may simply have been no
need for this parucular substance eleswhere
hence reither facilities nor rechniques for manu-
facturing exist.

(4) Stability in Srorage. This requirement is, of course,
putely relative since any substance which can be
used as a fuel or as an oxidizer must be inherentdy
unstable. _

(5 High density. This facilitates handling and keeps
the size of the rocket tanks smaller, thereby im
proving both masstatio and air resistance.

(6> Nonrtoxicity. While a toxic substance might be
chosen if it has superior qualities in other respecs,
non-toxic fuels will prove less expensive in stor-
age and handling.

(7) Low density exhaust. The lighter the average weight
of the gas molecules composing the exhaust, the
higher the exhaust velocity.

(8) Non-toxic exhaust. This is an imporiant and often
overlooked consideration since a toxic or corrosive
exhaust blast would impede the health of operat-
ing personnel, ruip other equiprment and require
expensive countermeasures.

(9) Convenient freezing and boiling points. The Hquids
should be in that state within the operational
temperature range that may be encountered, ie
they should not boil at temperatures below 116°
F. and not become solids at temperatures above
—40°F.

(10) High specific heat. The temperatures generated
within the combustion chamber by these high
energy fuel combinations is far above the mejting
point of metals which can be used for the chanr
ber walls. The heat must be dissipated by a liquid
coolant. Obviously, this should be one of the pro-
pellant liquids and should have reasonably good
thermal conductivity.

Of the various combinations tested and actually used nat
one has shown itself to conform to all ten of these require
ments but several have proven their practical usefulness.
Since the same oxidizer may be used with various fueb,
the following is arranged by oxidizers rather than by fuels.

Tue Oxveen-Fusr CoMBINATIONS

From the point of view of combustion, the best oxidizer
is of course, oxygen itself which also happens to fulfill most
of the forefoing requirements. It is relatively cheap, mor
than abundant, available, non-toxic and of reasonably high
depsity (1.15 when liquid). That it does not have a high
specific heat is unimportant since the job of cooling the
motor can fall to the fuel. It is transparent, like water, but
slightly bluish. Because its boiling point is extremely low.
about —190°C. its vapor pressure at ordinary temperatire
is high. 'The same precautions and the seme amount of ex
perience needed for handling water safely at temperature
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more than 200°C. above its boiling point are also required
in handling liquid oxygen. If kept in vented containers, it
is absolutety harmless without the slightest danger of ex-
plosion. 1f the quantity is large and the container is heat in-
sulated, loss through the vent is relatively small. Small or
poorly insulated quantities are likely to “boil dry’—without
damage to the container, however. Small spatterings on
clothing or even on bare skin can be disregarded.

Liquid oxygen can be used with a wide variety of fuels;
historically the combination of liquid oxygen and gasoline
was the frst to be tested. Professor Robert H. Goddard
operated a rocket motor on 2 test stand with that combina-
tion onn 1 November 1923. The first ascent of such a rocket
took place on 16 March 1926 in Auburn, Mass.

The first experiments of the German Rocket Society used
the same combination in Spring and early Summer of 1930
without any knowledge of Professor Goddard’s work which
was not published until six years later. The reasoning then
was that the fuel for the rockets should be something that
was available anywhere even though a widespread avail-
ability of liquid oxygen appeared doubtful at that time.
Liquid oxygen and gasoline rocket motors performed satis-
factorily on the test stand, where the motor could be cooled
by running water. However as experimentation progressed,
it was found out that a closed cooling jacket with water was
insufficient for rockets that rose from the ground. Professor
Goddard seems to have experienced similar difficulties and
apparently tried to overcome them by a great excess of gaso-
line. :

The engineers of the German Rocket Society considered
injecting water into the combustion chamber through a
separate injection nozzle since it was known that neither
the oxygen nor the gasoline could serve as a coolant
It was hoped that the water and gasoline could be mixed
well enough to be injected through the same nozzle. This
was a vain hope. Moreover, one weight unit of gasoline re-
quires 3.5 weight units of oxygen for complete combustion
while alcohol requires only two—and the mixture stays
mixed. Alcohol was chosen as the rocket fuel. At first, the
mixture was made quite watery, about 50% by volume, since
much of the cooling was to be accomplished from the inside
by injection. But because such watery mixtures were hard
to ignite, the older idea of placing the motor inside the fuel
tank was revived in a modified form in which the fuel, with
an admixture of water, was led into the cooling jacket and
injected into the combustion chamber from the cooling
jacket.

The German experimenters who continued to work under
Hitler then found out that the water admixture not only
improved the cooling characteristics but actually improved
performance. The exhaust consists of carbon dioxide
(CO2) and water (H20). By adding water to the fuel the
relative number of H:O molecules was increased, the
average molecular weight of the exhaust gases decreased
and the exhaust velocity thereby increased. The optimum
mixture was found to be around 75% alcohol to 25% water
as beyond that the exhaust velocity fell off again because
of an excess cooling effect. This mixture in the V-2 pro-
duced an exhaust velocity of about 7000 feet per second.

2Attempts to put the motor directly inside one of the tanks led to ex-
plosions.
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The combination of liquid oxygen and methane was tried
suaccesstully only once to the author's knowledge and that
was by Johannes Winkler in March 1931. It is question-
able whether the somewhat higher energy content of
methane outweighs the difficulties caused by having to
handle two liquefied and cold gases.

Dr. Eugen Singer, then of the University of Vienna, ran
a long series of rocket motor tests in 1932-33, using oxygen
and light fuel oils. The results were good but very high in-
jection pressures were required which can be produced
conveniently only in ground tests.

The most powerful chemical fuel of all is the combina-
tion of oxygen and hydrogen which could be boosted some
more by supplying the oxygen in the form of ozone but the
practical difhcnlties are as unpleasant as the combustion
equation is attractive. Liquid hydrogen has a boiling point
still far lower than that of liquid oxygen (about —252°C.)
and its specific gravity is low even in the liquid state, being
near 0.7. A liquid hydrogen, liquid oxygen rocket therefore
would need rather bulky and well insulated tanks and
would be a proposition of “fuel and fire” without any delay.
In addition to that, the cooling problem looks almost insur-
mountable, since neither of the two components is suitable
as a coolant.

Because of the practical difficulties presented by liquid
hydrogen, some attention has been paid to compounds
which are very rich in hydrogen. Ammonia (INH;) has the
advantage of being well known and readily available, It
should also produce a high exhaust velocity, but it is toxic
and must be confined under pressure to remain liguid at
ordinary temperatures. In addition, it cannot be used as a
coolant for the motor. Hydrazine (NeHs) is 2 liquid at
room temperature, but cannot be used as a coolant. Hydra-
zine hydrate (N2H:Hz0) looks promising in many re-
spects, with a density about the same as water, 2 meltin
point below —40°C. and a beiling point of 118.5°C. It
can probably be used as a coolant and can be mixed with
water, but its performance when pure is not likely to be
much superior to the far cheaper and more readily avail-
able ethyl alcohol. The latter remark also applies to fuels
such as ethyl ether ((C:Hs)20), methyl alcohol (CHs-
OH), propargyl (G:HLO), etc. They are all usable sub-
stances, with generally good characteristics, but fail to sur-
pass ethyl alcohol to an extent which merits attention.

Some hydrides of metals, however, are worth detailed
investigation, for example boron hydride (B,;H..) and
lithium hydride ((LiH)2) which might produce exhaust
velocities not far below that of hydrogen itself. Whether
these high-hydrogen compounds are suitable otherwise
could only be determined by experimentation.

Tue Hyprocen-Peroxipe Tuzr ComBiNaTiONS

Because of the difficulties presented by liquid oxygen and
liquid gases in general, an intensive search to replace oxygen
has taken place. One of the obvious substitutes for oxygen
was hydrogen peroxide (H20Os) on which the Germans did
a very large amount of research. Originally the main diff-
culty was that peroxide could be obtained only in rather

" weak watery solutions as more concentrated solutions were

considercd very dangerous since they often seemed to ex
plode without apparent cause.
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It was found, however, that deronations of strong solu-
tions of H20:2 were caused either by impurities or by in-
advertent contact with substances acting as catalysts, for
example copper and copper alloys. By keeping strong so-
lutions pure within a few parts per million (not counting
the 10-15% water, of course) and by using containers ot
pure aluminum, copper-free nickel alloys, etc., the Germans
succeeded in making it reasonably safe.

The decomposition of H20- takes place according to the
formula.

HeOz -» H0 -+ K O,

which releases enough heat 1o heat the products of the de-
compeosition to about 950°C. For this reason, HzO: can be
used as a rocket fuel by itself if it is sprayed into the com-
bustion chamber simultaneously with a catalyst which
causes the decomposition to take place. Such catalysts are
sodium ot potassium permanganate, used in strong watery
solutions. { This system s utilized in the V-2 rocket for driv-
ing the turbine of the fuel pumps.) The exhaust consists of
steam and free oxygen.

Considered sclely as an oxygen carzier, H2Ge is not too
enticing; even a hundred per cent solution would release
only 47 per cent of free oxygen for combustion. The Ger-
mans used their “I-Stoff” as an oxygen carzier in the Walter
rocket motor which powered the Me-163b interceptor
fighter. The same motor was contemplated for the project
Natter, a piloted interceptor missile. The fuel used was
alcohol with an admixture of about 20 per cent of hydrazine
hydrate which, being a fuel itself, acts as a catalyst for the
decomposition of hydrogen peroxide. The rocket motor
could be designed without provision for ignition devices
because of this catalytic fuel, Although Hellmuch Walter
would have preferred a smaller admixture of hydrazine
hydrate, 20 per cent was the smallest percentage which
would prove reliable ignition. However, this poor ze-
sult is fully compensated for by the decomposition heat
of H2O: itself. Hydrogen peroxide has been used as
an oxygen carrier for burning gasoline, but in spite of
Walter's glowing descriptions of its safe characteristics
(N.A.C.A. Techn. Memo No. 1170) the feeling seems to
prevail among most rocket experts that it still cannot be
trusted completely.

Tue Nrrrie Aco Furr CoMBINATIONS

Another substitute for liquid oxygen is nitric acid
(HNO;) which will release 63.5 per cent of free oxygen for
combustion. It is not a generally known fact that the use
of nitric acid for rocket propulsion is historically about as
old as the use of liquid oxygen and alcohol. The first to use
nitric acid was the Gemman solid fuel expert, Friedrich
Wilhelm Sander of Wesermiinde, who was willing to ad-
mit the superiority of Hquid fuels but insisted (apparently
without even trying) that liquid oxygen could not be
bandled.

During the second World War, the use of nitric acid
was cnergetically pursued by the Jet Propulsion Labora-
tory of California Institute of Technology. While so-called
“white acid” (relatively pure HNOs) was used at fixst, the
experimenters found .that performance could be improved
by dissolving from 6-14 per cent of nitrogen dioxide (INO»)
in the “white acid,” thus changing it into “red fuming.” At

janumy—l:ebmar)
first gasoline seems to have been used as a fuel, but the
California experimenters experienced much srouble with
this combination. Then one of them, Dr. Malina, dis.
covered that another group of experimenters at Annapolis
had the same difficulty and after prolonged discussion with
these people, wired to California regarding the use of aniline
as a fuel. In Annapolis thev had been thinking of aniline as
an addition to gasoline; Dr. Malina proposed to use aniline
only. This turned cut to be an excellent suggestion. Not
only could the aniline be used as a coolant, for which gaso-
fine is useless, it also turned out to ignite spontaneously with
nitric acid. Later some 20 per cent of furfural alcohdl
was added to the aniline to depress its freezing poing

Unfortunately, the aniline is toxic and the other com
ponent is corrosive, highly toxic and gives off toxic vapors.
While nitric acid is not untrustworthy in the same sense
as hydrogen peroxide, it simply is not a pleasant substance
to have around. For this reason, the designers of the XS-1
rocket airplane decided in favor of the V-2 fuels and they
were strengthened in their decision by consideration of the
fact that the nitric acid-aniline combination is spontane-
ously combustible. They decided that this was perrmissible
for a missile but would not do for & piloted craft where any
dual leak in the pipelines would cause a violent fire.

"The exhaust velocity of the nitric acid combinations is on
the order of 5780 feet per second; some 500-600 feet per
second less than that of oxygen and alcohol-water. The
main advantage is improved storability.

Tae MoNOPROPELLANTS

Liquids, such as hydrogen peroxide, which burn or de
compose into gases in the presence of a suitable catalyst,
can be considered monopropeliants. It might Took at first
glance as if a liquid monopropellant could combine the de
sign advantages of the liquid Fuel rocket with the simplicity
of the solid fuel rocket. The difficulty with monopropellants
is that they are not likely to be good coolants. Furthermore
a monopropellant is not as safe as a bipropellant which can-
not bum until and unless the other component is also pres
ent. While the reasoning of the designers of the XS-
against the nitric acid-aniline combination for piloted craft
applies to monopropellants too, the latter might be useful
for pilotless aircraft.

So far only one seems to have been investigated, namely
nitromethane (CENOz) which is liquid at ordinary tem-
peratures, nontoxic, noncorrosive and insensitive fc con-
tamination. It will bumn smoothly with a catalyst, produce
a combustion pressure of not quite 600 Ibs. per sq. inch and
an exhaust velocity of not quite 5780 feet per second. Un-
fortunately mechanical shock will detonate it and it will
decompose explosively at around 550°F. While it appears to
be reasonably safe otherwise, it would not be safe as a cool-
ant. However, for relatively short burming times, say be
tween 15 and 20 seconds, it might be possible to design
a rocket motor which will stand up without cooling, espe-
cially in expendable units where the need for re-use of the
same motor does not arise. :

The monopropellants aze still a largely unexplored field
and may yield some pleasant sarprises in the propulsion of

expendable units.
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NucLear ENERGY FOR PROPUILSION

Fver since nuclear energy has been released successhully
in five large scale demonstrations, many hopeful glances
have been cast in the direction of the uranium atom. Since
rocket experimenters are looking for powerful fuels, an
energy release of the intensity of an atomic explosion is nat-
urally intriguing to them. But it is almost impossible to say
much about nuclear energy for rocket propulsion. In order
to make a statement many details of miclear fission would
have to be considered. It is possible that of those details
some simply are not yet known, but it is certain that those
details which are known bear classifications of such a kind
that it wil! take a generation before they are relaxed to an
“unrestricted” category.

One thing, however, is certain. Nuclear energy can pro-
vide only the energy for the rocket exhaust, not the mass of
the exhaust. A rocket propelled by nuclear energy would
have to carry the “energy generator” based on uranium
fission and a “hller mass” for the exhaust. This filler mass
would have to comply with the usual requiremensts, of high-
density in the tank but low molecular weight in the exhaust
nozzle, It also should (and probably would) be an inert
substance in itself. Since the system would probably operate
about equally well whether large or small quantities of
filler mass are exhausted, one might assume that there can
be wide limits of exhaust velocity, possibly as little as 6100
feet per second or as much as 164,000 feet per second.

If we assume then that there might be a rocket motor
which can so-to-speak be “set” for any exhaust velocity
within these wide limits it might be interesting to see for
what exhaust velocity it would be “set” in practice.

From the formula giving the velocity of a rocket, as equal
to the product of the exhaust velocity and the natural
logarithm of the mass ratio, we can quickly establish re-
quired mass tatios for varying exhaust velocities. Supposing
that it is required to fire a V-2 type of missile over a distance
of about 600 miles. For this the rocket velocity has to be
about 10,000 feet per second plus whatever additional en-
ergy might be required to overcome air resistance. We can

i

i
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then draw up the following table:

Assumed exhaust
velocity (ft/sec.) Mass ratio
3050 fi/sec. 205 ;1
6100 13 :1
9150 ¢ 2.72:1
12200 ** 2.I1:1
15240 ¢ 182:1
30480 ¢¢ 136:1
60560 ¢ 1.15: 1
152400 *° 1.07:1

It can be seen that the savings in masstatio become quite
small beginning at a certain point. Of course the same result
can be found in any other example; generally speaking the
savings in mass ratio may be termed unimportant once the
exhaust velocity has reached a value twice as high as the
tocket velocity required. For a rocket velocity greater than
twice the exhaust velocity no important savings are possible,
the corresponding mass-ratio being v e = 1.64. It ako
has to be remembered that the efficiency of a rocket motor
depends on the velocity with which it moves, hence the
values for v (rocket velocity) and ¢ (exhaust velocity)
should not differ too greatly.

It becomes apparent, therefore, that nuclear energy of-
fers hardly any special advantages for comparatively short
ranges. Lhe case used above as an example constitutes
about the limit. For lesser ranges chemical fuels seem sim-
pler, unless the uranium “engine” tarns out to be a marvel
of economy and simplicity.

One point must not be overlooked. Whichever shape the
uranium “engine” takes, it certainly will not comply with
point (8) of the list of desirable characteristics. ‘The ex-
haust will certainly be highly “toxic,” namely radio-active,
and the ground splash at take-off will contaminate the
take-off site with radio-activity. This drawback may be
overcome by using a chemical fuel booster rocket so that the
nuclear energy rocket will not begin to work until an alt-
tude of several miles has been reached.

i

There will be times when, as taxpayers, the cost of maintaining
national security through preparedness will seem burdensome, and
many of us will be tempted to skimp it. To businessmen, proper ex-
penditures of this sort make sense. ‘They are quite parallel to the ex-
penditures we make in our own affairs for insurance against fire,

theft, or any form of disaster.

K. T. KuLrEg, President, Chrysler Corporation.



EMPLOYMENT OF AAA GUNS IN
THE DUAL ROLE

By Major H. F. Rolph, Coast Artillery Corps

(GENERAL

For some years it has been doctrine in the United States
Army that artillery is never held in reserve. In view of this
axiom, it logically follows that antiaircraft artillery, when
not actively engaged in repelling enemy aircraft, shonld be
used in a ground support role.

During World War 1I, commanders in all Theaters
realized and appreciated the possibilities of the 90mm anti-
aircraft gun as a powerful ground support weapon. It has
lent itself particulatly to the role of medium artillery in
general support and reinforcing missions. It has demon-
strated remarkable ability as a direct fire weapon, particu-
larly against caves and piltboxes where its high muzzle ve-
locity and flat trajectory may be exploited. It has also been
proven that the 90mm AA gun, using the antiaircraft fuze
M43A3, can obtain an extremely well-adjusted time setting
where an air burst is required.

In short, the 90min antiaircrafs gun, with no modifica-
tions to the gun or mount, can easily be used as a ground
support weapon. It may be employed in a dual role of pri-
mary antiaircraft and secondary ground support missions, or
it may be employed in a primary ground support role. In
either case, it is a hard-hitting, dangerous, and versatile
weapon.

CAPABILITIES AND LIMITATIONS

Attention is invited to the fact that the following capa-
bilities and limitations of the 90mm antiaircraft gun apply
only when the gun is employed as field artillery and in
no way affect its employment in the primary antigireraft
role.

CAPABILITIES

"The 90mm antiaircraft gun when employed in the ground
support role is characterized by the following capabilities:

(1) High rate of fire—The ability to deliver a great vol-
ume of fire within a short peried of time. With a well
trained crew serving the piece and for short periods, the
90mm AA gun M-2 will deliver from 20 to 24 rounds per
minute. However, the normal rate of sustained fire is about
15 rounds per mimite. This rate of fire is far in excess of
the rate of any of the field artillery weapons, which vary
from 4 rounds per minute for the 105mm howitzer to 1
round every two minutes for the larger caliber howitzers and
guns. This characteristic lends itself particularly to surprise
fire where large masses of fire are placed on the target
within the least possible time.

(2) Unlimited traverse—The ability of the 90mm AA
gun fo traverse through 360 degrees without having to shift

*Released for publication in the JOURNAL by Department of Tadics,
AA & GM Branch, The Artillery School.

trails makes it an excellent weapon with which to protect
the flanks of the sector to which assigned. This fearure &
also of great value in protecting the sector from mechanized
attack.

(3) Relatively long range—The relatively long range of
the S50mm antiaircraft gun (19,560 yds) makes it extremely
valuable as a general support weapon with either corps or
division artillery. In the general support mission, its range
may be exploited by use in long range neutralization, inter-
diction, and harassing fires.

(4) High muzzle velocity—This characteristic of the
90mm gun makes it an excellent weapon in direct fire
against caves, pillboxes, emplacements, and targets of like
nature. The high muzzle velocity also gives the projectile
great striking power and causes the projectile to arrive at
the target prior to arrival of the sound of approach.

LivrraTions

The S0mm antiaircraft gun in the ground support role
is limited by the following characteristics:

(1) Limited flexibility of ammunition—The fixed type
ammunition nsed by the 90mm antiaircraft gun does not al-
low the flexibility which characterizes the multicharge am-
munition in use by the field artillery. This makes it impos-
sible to vary the charge to make it commensurate with the
mission. By the use of the field ertillery fuze M-48 with the
standard antiaircraft ammunition M-71, it is possible to
obtain either impact, delay, or ricochet bursts; and with the
fuze M-67, we may obtain air bursts to the limit of the
trajectory. The standard antiaircraft mechanical time fuze
M43A3 may be used to obtain air bursts to a maximum of
13,000 yards; or when ser to safe, will give approximately
75% impact detonations, while the remaining 25% will be
duds. It is felt, however, that the fact that the charge can-
not be varied is of little or no inconvenience to the artillery-
man while firing guns. The variance of charge is more ap-

licable to howitzers.

(2) Lack of tactical mobility—Although the S50mm anti-
aircraft gun is considered highly mobile, its mobility is
limited due to the time required for emplacement and
leveling and the fact that it cannot be manhandled by the
crew. This should be considered in assigning direct fire mis-
sions close to the front lines. Its mobility is such, however,
that it can keep pace with division general support artillery
in most situations.

(3) Lack of destructive power—Since the destructive
power of a projectile is directly proportional to its weight,
the 90mm antiaircraft gun is not considered as a suitable
weapon for destructive missions except by direct laying at
short ranges where the high muzze velocity will make



1948

up for the lack of weight. Guns and howitzers of larger
caliber are genesally used for this mission. The %0mm pro-
jectile is much better suited for use as a neutralizing or har-
assing agent.

(4) Flat trajectory—This fearure of the 90mm antiair-
craft gun, while good for direct fire, limits the use of the
weapon where defilade is necessary. Due to the extremely
fat trajectory, a 90mm gun cannot take defilade and still
fire at short ranges. At an elevation of 100 mils, the range is
8,000 vards (see Firing Tables 90AA-B-3).

(5) High silhouette—The high silhouette of the 90mm
antiaitcraft gun, together with its inability to take defilade,
make the gun extremely difficult to revet and camouflage.
For this reason, it is best used some distance behind the
front lines except when engaged in direct fire missions.

EnmproymMeNT

Antiaircraft artillery guns may be assigned the following
missions:

(1) Primary mission of antiaircraft defense with a sec-
ondary mission of antimechanized or anti-boat fire for local
rotection.

(2) Primary mission of antiaircraft defense with a sec-
ondary mission of ground support fire. (The Dual Role.)

(3) Primary ground support mission.

When antiaircraft guns are employed in the dual role,
it is presupposed that their primary mission is antiaircraft
fire and that their secondary mission is field axtillery fire.
Since antiaircraft artillery may not be assigned two primary
missions, the secondery mission must be subordinated to
the primary mission. Antiaircraft guns may not be assigned
primary field artillery and secondary antiaireraft artillery
missions. : .

When employed in the dual role, antiaircraft artillery
gun units will be sited by batteries around the defended
area with the antiaircraft mission receiving priority in the
selection and occupation of positions. Field artillery mis-
sons will be fired from the antiaircraft positions.

When assigned secondary missions of ground support
(the dual role), the antiaircraft artillery gun battery will
be the fire unit and will generally be assigned general sup-
port missions with possibly an additional mission: of rein-
forcing the fires of a direct support battalion.

When antiaircraft artillery guns are employed primarily
in the ground support role, their tactical mission becomes
the same as that of a medium or heavy field artillery bat-
talion. In this tole they are relieved of all responsibility for
the engagement of aerial targets except for local defense.

In the primary field ardllery role, antiaircraft artillery
gun units will be sited by battalion with the pieces emplaced
according to current field artillery doctrine. The organic
caliber .50 machine guns (4 per battery) will be sited so as
to provideé for local defense against low-flying aircraft. In
this mission, antiaircraft artillery gun units will not engage
aircraft except those directly attacking the position and
which are within the range of the .50 caliber machine guns.

In some instances, antiaircrait gun batteries will be de-
tached from battalion control and moved forward and as-
signed direct fire missions. In this type mission, control will
be decentralized to the batteries or fire units engaged in
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direct fre. Under certain circumstances “sniping batteries”
may be formed for use in direct fire missions against targets
of opporranity. Sniping batteries have sometimes been
composite units consisting of two 90mm and two 40mm
antiaircraft guns, or they may consist of only two or more

90mm guns.
ConrtroL

Antiaircraft artillery guns in their primary (antiaizeraft)
role will generally be under brigade or group control. This
control will be exercised through the Antiaircraft Opera-
tions Room (AACR).

In the ground support role, control will be by corps or
division artillery, through the appropriate fire direction
center (FDC). In this situation, control of the terrestrial
fires of the antiaircraft artillery gun battalion is identical to
that exercised over the corps or division artillery.

Antiaircraft artillery gun units employed in the primary
ground support role will store their antiaircraft fire control
equipment (radar, director, generators, etc.) in the rear
area prior to occupying positions. This will preclude their
employment as antiaircraft artillery while assigned pri-
mary field artillery missions. Antiaircraft artillery gun units
so employed will normally use their BG telescope (Instru-
ment, Observation, AA, BC, M-1) for spotting fire and the
aiming circle (Cizcle, Aiming, M-1) for laying the battery.
Other than these instruments, no fire control equipment is
necessary other than Command Post and Fire Direction Set
No. 1. .

Antiaircraft artillery guns in the dual role, i.e., prima
antiaircraft and secondary ground support, will be under the
control of the antiaircraft artillery brigade or group for anti-
aircraft fire (through the AAOR), and corps or division
artillery for groundg support fire (through the appropriate
FDC). In the dual role, AA gun batteries will normally be
tied in to the closest field artillery battalion for fire direction.

In the dual role, priority of fire will habitually be
given to the primary (AA) mission unless the firing unit
is specifically relieved of its primary mission by competent
authority (%Vision or higher commander). (See par 86a,
EM 44-4.) When antiaircraft ardllery gun units are de-
livering terrestrial fire and an air attack is imminent, ground
fire will be suspended and the aerial target engaged. If the
responsible commander desires that a terrrestrial fire mis-
sion be executed regardless of aerial attack, he must spe-
cifically relieve the AA unit of its primary responsibility
during that period. If this is not done, the antiaircraft unit
will cease fire on the ground mission and engage the aerial
target. ’

SurvEY

Antiaircraft artillery guns in a dual role will generally
be emplaced by batteries. Survey control will be established
from the nearest field artillery battalion. The survey will
normalty be accomplished by the field artillery battalion
survey section and will be tied in to the fire direction center.
In some instances, it may be necessary for the AA battalion
to run the survey from the individual batteries to the field
artillery battalion FDC. In any case, the antiaircraft gun
battery will not be responsible for any survey other than
the position area survey. '

Antiaircraft artilery gun units in a primary ground
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support role will normally be emplaced by battalion. Survey
control will be established from corps or division place
mark. The complete survey, including horizontal and verti-
cal control will be ran by the AA gun battalion (this will
include the target area, position area, and connection sur-
vevs).

Fire Conrron

Each antiaircraft artillery gun battalion and battery must
be capable of establishing and mainsaining its own fire di-
rection center. (See Part Six, Chapter 2, par 355 to 358,
FM 6-40, 1 June 45.) When engaged in a primary role of
ground support and emplaced as a battalion, the battalion
should establish a fire direction center capable of comput-
ing firing data for either the battalion as a whole or for any
of the individual batteries. When engaged in a dual role,
each antiaircraft artillery gun battery must be able to com-
pute its own firing data with information received from the
field artillery fire direction center. Each battalion and bat-
tery should be equipped with Command Post and Fire Di-
rection Set No. 1. (See Enginecer Catalog No. 6, 370-01,
June 1945, and Change 1, December 1946.)

RBECONNAISSANGE

In the reconnaissance, selection, and occupation of po-
sition, the reqmrements of the position will be dictated by
the primary mission of the unit. Reconnaissance will always
be influenced hlgh]y by the primary mission while the sec-
ondary mission is subordinated thereto.

The battalion commander’s reconnaissance party will con-
sist of those staff officers whose services will be required;
however, the size and composition of the commander’s
party will be dictated by the local situation.

The following is a typical battalion commander’s recon-
naissance party for an AA gun battalion in 2 primary ground
suppott role:

Battalion Commander
Battalion 5-2

Battalion S-3
Reconnaissance Officer
Communications Sergeant
Master Gunner

OBSERVATION

In order to hit the enemy wé must be able to see him.
Adequate observation is the primary requisite of the artil-
leryman. Reconnaissance by the battalion commander and
the battalion 8-2 should be continuous for observation posts
as well as battery positions. -

Each battery and battalion should establish and main-
tain its own observation post. Each OP must have a clear
and unobstructed view of the field of fire, the zone of ob-
servation, and the base point. Personnel on duty at the
OP must be alert and well trained as observers. Fach man
should know how to adjust artillery fire and should be
able to bring accurate fire on any part of the target area
with the least practicable delay.

Observation posts are used both for surveillance of fire
and for intelligence. Each OP should be tied in to the higher
headquartcrs intelligence system so that reports may reach
their destination with a minimum of delay. Personnel must
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be trained fo report any activity in their zone of observation
quickly and accurately.
T 1as0n

Antiaircraft artlller) battalions assigned either a primary
or secondary mission of ground support will be required to
establish Haison with higher end adjacent headquarters.
This Liaison will normally be command liaison established
personally by the commander. Once the liaison has been
established, the commander may be replaced later by one
of his staff. This staff officer should be capable of and
authorized to make decisions for the commander during his
absence in accordance with previously established poli
He must have a thorough knowledge of the capabilities
and limitations of his weapons and of the artiliery problem
as a whole, e must be well informed as to the problems
and tactics of the supported unit and the situation con-
fronting the reinforced unit.

CoMMUNICATIONS

Communications between the antiaircraft artillery unit
and the corps or division artillery agencies will normally be
by wire, which will be laid by the corps or division artillery
units. Communication with the reinforced field artillery
battalion will also be by wire which will be laid by the field
artillery unit. In all cases involving wire communications
between antiaircraft and field artillery units, the wire will
be laid by the field ariillery unit to the antigircraft artillery
Uit

Radic communication will not be considered as a normal
means of intercommunication between rcinforcing antiair-
craft artillery gun battalions and the reinforced units. There
are an insufficient number of 1adio sets in the field artillery
battalion to provide one for the specific purpose of estab-
lishing a net with the reinforcing antiaireraft artillery unit.
Also, by superimposing transmissions of a reinforcing unit
on an existing field astillery battalion net, the nets would
becore so crowded as to render normal communications un-
satisfactory.

AmrruniTIon

When antiaircralt artiliery guns are employed in the
dual role, the ammunition allocated for the antiaircraft mis
sion will not be used for the secondary (field artillery) mis-
sion. Ammunition for use in the ground firing role will be
allotted in excess of the basic AA load. Antiaircraft artillery
gun unit commanders may decline to fire a terrestrial mis-
sion when the firing of that mission will deplete the basic
antiaircraft allocation of ammunition.

If the responsible commander desires that a terrestrial
rmission be fired regardless of the fact that the basic antiair-
craft load of ammunition may be violated, he must specifi-
cally state that the mission will be fired in spite of the ammu-
nition supply on hand. The antiaircraflt artillery unit com-
mander should keep the higher commander (division of
above) informed as to the status of ammunition on hand
within the unit.

When antiaircraft artillery units are to be employed in
a secondary ground support mission, arrangements will be
made for their organic vehicles to transport sufficient am-
munition to perform the secondary mission provided the
plan can be foreseen sufficiently in advance to permit such
action. Organic battalion ammunition train loads will be
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dumped in position areas when these vehicles are hauling
ammunition for the secondary mission. Organic ammunition
loads carried on combat vehicles will remain intact for pri-
mary mission use.

When the need for employment of units in & secondary
role cannot he foreseen in suflicient time for the antiaircraft
artillery unit concerned to haul its ammunition, the higher
commander must allot sufficient transportation.

When the mission of the antiaircraft artillery gun bat-
talion employed in either a primary or secondary role of
ground support indicates the use of fuze M-48 and/or
M-67, or any other special fuze, it will be the responsibility
of the higher commander to assure that these fuzes are
available in sufficient quantity for the mission.

Antiaircraft artillery gun battalions in general support
of Corps or Divisions wiil normally draw their ammunition
from the dumps of the Corps or Divisions concerned. It is

sible, however, that ammunition will have to be drawn
from Army dumps some distance to the rear. In any case,
it will be the responsibility of the higher commander to ar-
range where the ammunition will be drawn. The establish-
ment of ammunition credits with Corps or Army dumps will
be the responsibility of the Corps or Division commander or
his authorized representative. It will be the responsibility
of the antiaircraft artillery gun unit commander to insure
that the ammunition is actually drawn as needed and that
it is on hand in sufficient smounts at all times.

The problem of ammunition supply is of vital im-
portance to the artillery commandex and must be given his
personal attention. The ammunition problem of the antiair-
craft artillery unit commander when employed in the dual
role will be virtually double that encountered when the

i
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unit Is concerned only with the AA role, and hence will re-
quire even more attention. In this case, the commander and
his 54 will be required to keep themselves and the
higher commander constantly informed as to the status of
ammunition within the unit.

ConcrusoN

Having taken into account the charactexistics, capabili-
ties, limitations, and appropriate missions of the 90mm anti-
aircraft gun when employed as a ground support weapon, it
is possible to draw the following conclusions regarding its
employment:

‘The %0mm AA gun, when employed as a ground
support weapon, is best used either as corps or division gen-
eral support artillery.

The 90 is best suited for long range missions and for
neutralization, harassing, or interdiction fire. The 90mm AA
gun is not considered suitable for destruction fire due to the
light weight of the projectile, except as indicated below.

Because of its high muzzle velocity and flat trajectory,
the 90mm AA gun is considered an excellent weapon for
direct fire missions. When employed for direct fire, it will
normally be used against caves, pillboxes, emplacements,
armored vehicles, and targets of like nature. In direct fire,
the effect sought will usually be either destruction or neu-
tralization.

When the 90mm AA gun is emploved in direct fire mis-
sions, the batteries or fire units wil! be detached from bat-
talion control and moved forward for fire against targets
of opportunity. In this type mission, contrel will be decen-
tralized to the batteries or fire units engaged in direct fire
missions.

i

Manual of Instructions for Radio Predictions

Instructions for the use of “Basic Radio Propagation Pre-
dictions—Three Months in Advance” (CRPL Series D),
issued monthly by the National Bureau of Standards, have
been prepared in the form of a separate manual which is
now available as NBS Circular C465.

The purpose of this manual is to explain how the
monthly predictions may be used in calculations of usable
and working frequencies for radio skywave transmission.
Maximum usable frequencies and optimum working fre-
quencies may be computed over any path for any time of
day during the month in question. Prediction charts are
included for two recent months, and sample problems are
given for four paths, with a discussion of differences in

results because of length of path, the jonosphere layer con
molling reflection, season of the year, and degree of sola
activity. An attempt is made to emphasize that the mos
important case of all, namely, transmission by the ¥2 laye
over a transmission path more than 4000 km in length, ca:
be calculated in a very simple manner. The pamphlet als
contains other useful data, including tables, charts, an
specimen work sheets.

Circular C465 may be obtained from the Superintender
of Documents, Washington 25, D. C., at 25 cents a copy
'The subscription rate to Basic Radio Propagation Predic
tions, also available from the Superintendent of Document
is $1.00 a year (foreign, $1.25), single copies, 10 cents eacl



BUILDING

THE NEW

BRITISH ARMY

By Lieutenant Colonel William R. Kintner, Inf.

Postwar adjustment problems are not the exclusive
plague of the American Army. The War Office of Great
Britain has had to wrestle with most of the nightmares that
have made cur military planners lose sleep. The magnitude
>f the task confronting British military men is, in many re-
spects, greater than our own; yet the means available to
neet the endless demands of Empire Defense are incom-
sarably slender. For this reason, a survey of current difh-
:ulties confronting the British Army should be prohtable
o us.

Just as in our own case, the British are devoting them-
elves to the Herculean task of building a new army. The
nost crucial obstacle with which the British must contend
s the wise allocation of scarce men between industry and
he Services. Up to the present, they have tried 1o main-
ain an army greater than our own, based on one-third of
wur population. This army is composed in part of volunteers
sut in the main consists of conscripted soldiers. In order to
ebuild the volunteer element of the postwar regular army,
n effort is being made to overcome the traditional reluc-
ance of British young men to volunteer for military service.

Se far the British have not been too happy over the results
f their recruiting program. Labor shortages, conditions
mder which many British troops must serve abroad, and
ae postwar reaction to military life have hampered efforts.
jut a definite campaign has been launched to break down
asistance to recruiting through making the soldier’s life
1ore attractive not only in appearance but in reality.

Ambitious plans have been announced to make the sol-

ier's barracks a more attractive place in which to live. Dis-
smfort and soldiering, in some minds, have been synony-
rous but the Army leaders hope to end this dismal marriage
1 time of peace. It has been seen how the RAF has man-
zed to maintain a good fighting reputation while living in
roundings much superior to the Army's. Eventually it is
oped to achieve the RAF's pattern for living in the Army.
Admittedly, the British Army has a long way to go in
nproving the soldier’s way of life. But a new goal has been
f, and, in spite of facctious criticism, the rank and file
-ould like to see Montgomery' plans for humanizing sol-
iering achieved. The British recognize that Army service
in never be made as comfortable as civilian life but be-
eve that the gap between the two standards can be nar-

rowed. Harassed Britain, however, is in no position at this
moment to effect any radical change in the condition of bar-
racks life. Bedside lamps, additional married quarters, and
other desirable amenities must hurdle the domestic priori-
ties, labor shortage, and the export program. Plans o re-
design barracks to give them a more homelike atmosphere
and to furnish them with less Spartan equipment cannot be
executed with thin air. Nothwithstanding, the British pro-
gram recognizes that barracks can be made more pleasing
without detracting from military efficiency and discipline.

While schemes to improve barracks conditions will take
some time to work out, the new regulations which have
been issued, affecting the individual soldier, can be im-
plemented immediately. These regulations are calculated
to make the soldier feel more like an ordinary human being
and less like some seriel number on the company roster.
The British Tommy is to receive a new “walking-out” uni-
form, complete with shirt, to overcome the social limitations
of the battle jacket. Another reform is the free issue of
blankets and pajamas. The introduction of comfortable re-
ception rooms, in which the soldier can entertain his girl
and family is another welcome innovation.

Good chow and geod morale go together in any army.
The British have established the Army Catering Corps to
insure the preparation of good food by a professional cock-
ing staff.

No change has been made in the long-established system
of maintaining three separate messes, a mess for officers, a
mess for sergeants, and one for the other ranks.

Endless, irksome military formations have been common
in armies the world over. The British have eliminated fall-
ing in line for every military chore from chow call to sick
call. As they put it, unnecessary parades will be abolished.
No longer will Tommy fall in for sick parades, parades for
drawing clothes, or for going fo meals. In fact, parades
will be held only when absolutely necessary.

Both at home and abread, soldiers will be allowed to wear
“mufti” when off duty. This will not cut down on the geod
conduct expected of British troops. This particular order
grants a privilege which can be withdrawn if this additional
freedom is viclated,

Unlike us, the British have not tampered with their sa-
luting regulations, which always call for less wear and tear
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on the right arm than our own. For with the British, only
the senior of a group of juniors need salute a superior.
Similarly, if the superior is 2 member of a group, only the
senior member of his group returns the salute.

As another spur to recruiting, the British have altered the
period of enlistment. Formerly a British soldier enlisted for
seven years active service, to be followed by five years with
the reserve. The ratio has now been reversed but a five
years’ hitch is still considerably longer than our three-year
tour. The British soldier will have six months of basic train-
ing at home before going abroad for three and a half years.
When his foreign service is completed, he finishes his serv-
ice with duty at home. -

In line with projecied. improvements of barracks con-
ditions and greater individual liberties is the new British
pay bill, which became effective July 1, 1946, the same date
on which increases were made in our own Army pay. Actual
increases made in the British Army were relatively smaller
than our own, especially in the lower ranks. However, con-
siderable simplification was made in the graduation of pay
scales and in allowances. Another point of interest is that
the pay of all three services, including flying personnel of
the RAF, has been put on the same level. British officers re-
ceive regular increases for periods of service, but they are
also eligible for extra pay if they quelify in certain military
specialties.

Pay in the other ranks is awarded on either military or
technical qualifications. Technical qualifications are graded
by stars and pay xaises from recruit, to one star, two stars,
three stars, and skilled tradesman—the equivalent of our old
specialist first class. The pay of warrant officers and ser-
geants is raised with grade and length of service.

There is a marriage allowance for all ranks. Any soldier
can be married at the age of twenty-one, and is eligible to
receive this allowance. There is no separate element in this
allowance for the first child, but there is one for any subse-
quent children.

British service personnel have never been exempted from
paying income taxes. Until recently, the pay of enlisted men
was too low to make them liable for these taxes, although
officers have always paid, even during the war. The new
higher pay has resulted in many ranks becoming eligible

for income taxes for the first time. So, despite the appear-
ance of higher pay, the actual benefits of this new pay bill
are largely theoretical.

Top spots in the British Army were formerly reserved
for members of Britain’s well-to-do classes. Officers were
generally selected from men who had an independent in-
come for few officers were able to live on Army pay. The
vast changes that have taken place in the British social
structure have forced a drastic revision of this system of
leadership procurement. The British Army is now on the
open market for talent. The strongest inducement te draw
able men into the Army is the new system of career selec-
tion, which should permit any qualified man to rise as far as
his inherent capabilities will allow.

Every British Army recruit spends six weeks at a primary
training center. During the first two weeks at this center, he

is given intelligence and aptitude tests which will largely de- ’

termine the assignment for which he will be trained. His
aptitudes are indexed on a card system. When his six weeks
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are up, he is sent.to an initial training center of one of
the arms and trained, as nearly as the requirements of the
service permit, in duties for which he is best fitted.

When a man demonstrates that he is potential officer ma-
terial, he is recommended for officer training. A profile re-
port is submitted on the man, which summarizes his mili-
tary service, education, occupation, social interests, sports
interests, hobbies, achievements, and family background. It
the candidate’s report is suitable, he is examined by a War
Ofhce Selection Board, not as an individual but as a member
of a squad of eight candidates. The examination comprises
many practical tests in which the individual candidate
demenstrates his ability to lead men in the solution of ac-
tual tasks, and to work in cooperation with others. At the
end of the tests, the candidates are rigorously graded, and the
best are sens to an officer cadet training unit of the branch
for which they are considered most qualified. Upon com-
pletion of this additional training, the officers receive tem-
porary commissions similar to the AUS commissions given
our OCS graduates.

The selection of Regular Officers from among the officers
with Emergency Commissions is carried on along much the
same lines. A good percentage of officers granted regular
commissions in the expanded Army have been procured
from this sonrce. Al such vacancies which existed have now
been filled.

The bulk of officers given regular commissions in the
future will be graduates of Sandhurst—the British counter-
part of West Point. Sandhurst now represents a consolida-
tion of the Royal Military College (Sandhurst) and the
Boyal Military Academy (Woolwich). The new Sandhurst
is a thoroughly democratic institution. No longer will the
cadet have so pay for the privilege of officer training, but,
instead, he will receive a minimum pay of about a dollar a
day. Admission to Sandhurst will be open to qualified men
from the ranks as well as to men selected from the British
schools. Men whe qualify from schools by passing a civil
service examination must serve six months in the ranks be-
fore they will be permitted to enter Sandhurst. Men coming
from the ranks must meet the standards set by a Regula
Commissions Board.

The course at Sandhurst will last a short eighteen months
Less than half of the time will be devoted to military sub
jects, as basic training will have been given the cadet in the
Army. The rest of the curriculum is designed to broades
the cadet’s point of view, in order to prepare him for th
various roles which modern officers are called upon to play

Admittedly, only a small percentage of the men enlist
ing in the ranks of the Army will be drawn in by the pos
sibility of making @ permanent career of the Service, eithe
as a noncommissioned officer or as an officer. Likewise, th
British recognize thar plans to transform the soldier’s squa
room into a private bedreom and to give every man an oppo
tunity to acquire a Field Marshal’s baton will not be «
primary interest to the ordinary soldier. The average Bri
ish seldier, like our own, enlists for one tour. He enlists fc
adventure, foreign scrvice, a.chance for technical trainin:
etc. But eventually he plans to doff his uniform and se¢
a civilian job. Consequently, the potential recrait is an

. jous to know how service in the Army will qualify him for

‘good civilian job when he gets out.
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Field Marshal Montgomery testified concerning the im-
portance placed on post-service employment, when he said
that soldiers must have confidence that Army training will
fit them for a civilien job. He implied that the Ammy would
do everything in its power to 2id soldiers in getting jobs.
The ex-soldier already has a legal right to preference in
civil service jobs. To carry out this civilian readjustment
program, the Royal Army Educational Corps gives special-
ized vocational training toward the end of a man’s enlist-
ment. Organized civil resettlement offices, run by the Min-
istry of Labor, have been established to act as a bridge be-
tween military service and civilian employment. Many bar-
riers have been broken to permit 2 man’s military rating to
open up civilian job opportunities. Most employers and
trade unions now recognize the Army’s technical training,
and the military stress on reliance and discipline give the
ex-soldier qualifications often higher than those possessed
by the average industrial worker. The British Army be-
lieves that if it is to lay title to young men in their im-
portant, formative years it must, at the same time, prepare
them adequately for the civilian life that will follow.

! To speed recruiting, the British have taken these for-
ward steps to make a military career as attractive competi-

tively as civilian life. Such measures paralle], to a consider-

ible extent, the actions we have taken in our Army.

Because Britain is experiencing a severe economic crisis,
e advances made by the British and the new attractions
sffered by the British Army to prospective recruits have not
ipproached those presented by our own Army. In fact, be-
:ause of the differences in relative standards of living, the
-omfort standard of the British soldier lags behind that
srovided by our prewar Army. These differences are es-
secially notable in terms of pay for the lower ranks, in
vhich the U. 8. Private appears as a veritable Midas in
ontrast to the British Tommy. At the same time, Army pay
n Britain is now much nearer to civilian wage scales.

The British have endeavored to civilianize military serv-
se. Yet, in spite of a concentrated advertising campaign to
el the good life in uniform, the volunteers have not been
-epping up to the recruiting offices in adequate numbers.

The British experience shares in common with our own,
ne disturbing fact that voluntary recruiting faces tough
oing. Only partial success has marked these efforts becanse

W
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peacetime military service still rates low on the competitive
job scale. The relatively low prestige of peacetime military
life in Britain and in the United States stemns from the tra-
ditional antipathy which many British and American ci-
vilians held toward the military, except in time of waz. The
tendeney to dismiss the soldier with a curt, “Thank you,”
as soon as the last round is fired is not followed by all de-
mocracies, yet it is part of the heritage we share with the
British.

This feeling dates back to the British experience of a
military dictatorship under Cromwell, during which Crom-
well's Army dissolved Parliament and took full POWET unto
itself, thus alienating itself from British opinion. The most
popular act of the Restoration, which followed, was the
complete dissolution of the standing army. Necessity soon
forced the reinstigation of a regular army, but ever since it
has been kept in such narrow bounds, and treated with
such little consideration that Britain's Army has gone into
every conflict ill-prepared for war. The American colonists
made this British tradition their own and, since the foun-
dation of cur nation, the accord shown the American Army
has generally duplicated the British neglect of her land
forces.

Parallel with this almost pathological peacetime distaste
for things military is the traditional preference that the
British have shown for voluntary military forces. Neither
the British nor ourselves have resorted to conscription ex-
cept during time of gravest emergency. The British properly
consider today’s unsettled world so full of uncertainty that
they are planning to continue conscription. Yet they wish
to preserve a strong nucleus of volunteer forces to defend
their Empire. They want these forces to be actual, pot
paper, forces—prior to the war a regular Battalion with only
350 out of a T /O of 800 men was a common sight.

The narrow recruiting base of the old Army must be en-
larged if the regular ranks are to be kept full. The British
have tried to draw into the service, recruits from a wider
economic and cultural range than hitherto.

This survey of British postwar military problems reveals
that the bulk of the British people must drop their long-
seated prejudice toward the peacetime Army, or make con-
scription their chief source of military menpower. We may
face this same cheice.

iy

If every one of the 140,000,000 people in America could visit this
convincing experiment at Fort Knox, I feel certain that they would
endorse universal training—Dr. Karr, T. Compron, President,
Massachusetts Institute of Technology, Chairmén, President’s Civil-
ian Advisory Commission on Military Training.



German Underground Installations’

By Major General C. F. Robinson

During World War I, German p]'.ln.- for and utilization
ol underground installations were much more extensive
than those of any other country. While the Germans never
succeeded in placing a really substantial part of their war
procluction underground, they did have plans to do so, and
were making considerable use of underground installations
for manufacture and storage.

It was not until 1944 that comprehensive i"l*”"" 10 move
underground were drawn up and undertaken. The main
factor which caused the Germans finally 1o adopt a sub-
stantial underground program was, of course, the damage
caused by Allied bombing and the resulting loss of pro
ducrion. They were unable to protect their factories elfec
tvely as the margin of Allied air superiority increased. The
sifuahon came 1o a Ill'.'.id “'l[h [}'H.' j]']l..'”.'.ﬂﬁf.'i{ ‘\'L‘Jﬂhl .lnl.]
tempo of Allied air attacks in early 1944.

Amrcrart Inpusray

The heavy raids of February 1944 led to the decision,
apparently made personally by Hitler, 10 I‘JI.iL'L‘ the German
sircralt industry underground. The general policy was
changed from one of dispersal, which had been started in
1942 but not completed, to dispersal and underground pro
tection

The plan called for the dispersal of twenty-seven aircraft
factories into some seven hundred smaller plants. In grear
part this was merely the completion of the general dispersal
plan of 1942, The dispersal program was initially success

*Reprinted, Courtesy of “The Military Enginess

Aircrafr Engine Factory in an Old Quarry, Mosbach,
Germany.

ful. The multiplicity of targets made it difficult to locate
the plants and to disrupt production by bombing. The pro-
gram, however, was very uneconomical. Production sched-
ules were thrown out of gear. Management was spread too
thin. Efficiency in terms of pounds per airframe produced
declined.

The plan also called For the construction of eleven Bunk-
erwerke, which were multiple store buildings partially
llntlt’rgnlund u':ith hl?..u ¥ concrete profection t:l:-u'l.-u gruum_{.
Each Bunkerwerke was to have not less than 600,000 square
meters of Hoor space, to be sell-suflicient and Lup;lhiu of pro-
ducing about 1,000 aircraft or the components thereof per
month. In addition, about 1,000,000 square meters of cellar
space was to e Lm.upiu.] !:_1. those aireralt plants which had
been most severely damaged in earier raids.

The t.-.rll'tp];'h: I:f.:n of the apu.'hll staff of the Ministry
of Ammament and War Production, as finally drawn in
August 1944, Urmt'm|ﬂ.:tt'-.| the production of 7,400 air
cratt per month, 5,000 fighters, 1,500 bombers, 500 rrain-
ers, and 400 other types, by the end of 1945, This would
have required some 38,000,000 square feet of Hoor space,
the greater part of which was to be underground, with 13-
000,000 square feet for engines, 11,000,000 for fuselages,
.II'.Iii 9.000.000 l'ur ACCESEOries ”!L‘ 1)]:“1 was o0 E.i[t! .!I‘Il.]
only an insignificant percentage of the aircraft industry
had been placed underground ]-._1, the end of the war

O Ispustay

Ihe heavy attacks in May 1944 on the German oil in-
dustry, convinced the Germans that they could not effec
ri'.v]_v. Tepair their \_‘.'I'II!'II:'IIL. ]1!.1:1:5 as fast as Allied bombers
wreched them. A race l.ll."l.'l.'lr'llit:d between destruction and
reconstruction in which reconstruction could not ku.'il
pace. It was apparent that drastic action would have to be
taken 1o save the German oil industry. It soon became ap
jl.m-nr 1E!.l|! a k||‘1|."l.'l'.‘\-d| .1I|l.| 11I11J1.’[\:rllLlHd |‘ll’| wrram, il‘lhlL“hl
ol reconstruction, was necessary and in _]I.tm' 1944 the ;‘il-lli-
ning lor such a program was started

The program which was formulated Ffor the oil industry
called for the |1|u-.|11|.'.i-r:|'| of 130,000 tons of aviation gaso
line per month beginning in the summer of 1945, Seven
]IJ'-_"JI ressurg ...|[.||_1.‘.hL !l_‘u.i:-:rurrlt'r:ttilnrl [1].|r|L:., six under
ground and one on the surface, were involved. The hvdro
generation plants were very large, contained much heavy
equipment, and required a relatively long period for the
transter of production to a new site. Because of the large
ATENs 1 I.Iilif.L'l:!. much cxcavation was necessary before any
equipment could be moved. The German oil industry had
opposed putting hvdrogeneration plants underground as
being impractical because of their size and complexity. Only
two of these plants were under construction when the war
ended: work on the others had been L]T'!F‘Il['d before th.l!



Vertical Drill Presses, Blielf, Germany,

[]I'“L ‘il. !"L‘{."r ]\L'!!"It €] Pﬂ'l{lul’.l HY | lI[I'IT'l. L!H{!]lﬁl"’ Wils 1]‘\(1
P]ﬂnnl“(! l!llni‘ "u'n"]'l. %\Lrﬂi \rn]" 1‘!;"'“.‘\ |1n1.i ’“1’. units o
produce blending agents. Only one of them, a blending
plant, was in aperation before the end of the war.

Ii"n IO 'L‘INU].[I'H. I‘f“hr.l.['['l wWis L.\."'LLULL[ (4] l"li'H.':ﬂL'L'
41,000 tons per month. It involved 40 small distillation
units diw[ursn! in the sides of hills, woods, and quarries,
with a few underground; two modem thermal cracking
units; and 10 small plants 10 make motor gasoline from
Ld.rhﬂn mUnU\]{IL In{! Il#dl"]‘h{." ir“l“ I"u“lLlel 1‘1\- ““fL‘r
These dispersed plants were camoullaged, small, and widely
scattered and thus poor targets for bombing. On the other
I'lﬂ:nti I'h‘l. Lll\]'ll T\JI INCres 1"'\.!.(! [}”." Inln'\I‘”nd“”n Pr”l]‘h.m
seriously because all the crude oil was handled by railroad.
Thirty-eight of the distllaion plants were placed in oper-
..,":“?n .EH.E-UH. |h{' tnl:l Uj I:U.. Walr I'lL" th'lf i ill ACITY Was Htli\
40 per cent utilized because of transportation difficulties

.]-i'll, ll'""{." {Ji';l'.ll.'l'\u lI 'H'ld 1[[]{i|."rhﬁ]l|.nli iTT“hTL"“ |”'| []1.!‘.
”I: lndu}rn Jﬂ\.ll].'lnL“(I JlJUth one Iluﬂilr{.d d]"il.[ !.UT'“} MI}-H.“.L
plants, twenty-three of which were to be underground and
the rest small and concealed. It w: 1s expected to supply Ger:
many with 82 per cent as much aviation gasoline as had
been produced in January 1944, 25 per cent as much
mopr LL\‘.T‘I"‘H' -"U FLT cent as I:Iltll.,]'l. ll,l’m‘:lf_‘llll‘u‘ ”11 Jnd qq

er cent as much diesel oil. The program was estimated to
cost 1,400,000,000 Reichsmarks and require 200,000 man-
vears. Because of shortages of u\plmﬁt\ transportation,
and labor the construction program kept falling behind
‘_-[.hl.'fll.l!if ],.}i.lnn"‘I lht‘ course l]i Lﬂ:lhtn:l[.ﬂfm F]:ln'.‘a Wenrne
continually revised because of these shortages and loss of
‘-“Lﬁ o th( 'R,“f'm\ In "\F]IC “{ Thl‘.‘ strenuous Lff‘]n'\ th it
were put into the program, only a million barrels of straight
run gasoline and diesel oil and a small amount of bleeding
agent were obtained from these plants up 1o V-E day,.

Oruer ProGrams
In June 1944, the Germans decided to put part of their
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rubber industry underground, but it was not until the be
ginning of 1945 that a definite plan was undertaken. This
plan called for a synthetic mubber plant with a capacity
of 12,000 tons per year. A tire factory was to be constructed
in the same location. An attempt was also made 1o put a tire
fabrication plant underground at another location, but the
equipment could not be moved in because of the general
ticup of the railroads from Allied bombing. This illustrates
IIIL' i.ﬂllm.]“_' [Ulﬂti{'l]&!li]] Ui l]:“;" PrUl.L"L'liUﬂ llf I.'ﬂmt"uﬂiﬂ.lr
tions to that of production facilities,

In the held of oprics and precision instruments, the hirse
movement “l I}ﬂ‘lul“”ﬁ unl,ll.[lhl' lI.l.ﬂl.I Wis LInllL‘nJL’l’.‘ﬂ ||'I
the spring of 1944 when a major lens grinding firm was
transferred to prepared tunnels in 4 sandstone quarry,
Other npt:ml and instrument manufacturing followed. A
|T|.L'i|“r I'J‘l'”_“.l...! I“‘r ﬂlul(..dl .le lll{tﬂ.i...li Lﬂml)f“'.ll.““]_‘\ m &
bunker-type structure was planned bur never carried
through.

In spite of the obvious difhculties involved, the Germans
|1'El]{|l' SO -il“l’.']'“l“b i} ]!ul INJ“'L'[ l"[J"I‘.; um.{l:rgmund..
Many small power stations were incorporated in large
underground structures designed prlmirllx for other pur

IS, IE“. T WilS, hi"“l\tf no t';l'l'['lpf{]'l.l nsive E‘H]Lrﬂﬂ] m
this held similar to those for the aireraft and oil industries,

The Table shows the distribution of the planned space,
tI]L' amount I]]ilfi ".] lln{rl‘r EﬂnﬁTniL'Tiﬂ“ 'I]-Il.i Thl.. amount ¢om-
i‘l’[“."{l -Ihi.“.‘ 'H.‘ll“.\ rnl]udl(f U”‘!\ II". I””rl Cls u”{h.r
the jurisdiction of the Ministey of Armament and War Pro-
{E'Ll.l.l“]" .,].I]-[I: Ihl hl.'\ i'.lut. {.Hl...]ullf.d thl.' L"E‘{' F“ILF."'_I.'I. |“T thl."
oil industry. )

I'vrEs oF INsTALLATION

German underground installations were of various types.
For the most part the Germans .I.l.!.l]:'lh.'\li existing Facilities ta
underground storage or production. Mines, caves, beer
cellars, railroad tunnels, and highway tunnels were re
modeled to varving degrees to house manufacturing or
storage that had rev iously been above ground. Remodeled
mines were used bor the automatic |'t|1-lrh direction gyTOr
scopes, ammunition, precision instruments, components for
aircraft, airplane engines, ball bearings, guns, and the
generation of electricity. The floor space in .ul.ﬁjrtr:d mines

Under Con-
Plasmed Abandaned iirgciion l‘:umfrfﬂ(f
Adr-frames 20,766, 800 45,600 16,370,400 3,330,800
Ailrcraft accessones 6,391,400 5,347,700 1,043,720
Arro-engines 20,992,700 1. 534%, D0y L3,B71,.000 3,776,800
Tanks 2,109,000 1,818,400 290,300
Mitor vehicles 2 A0, 360 2711500 LT
VW eapons 1,938,700 IR7 400 L15LA00
Shipbuilding 1,775,400 1,248,200 537,200
Weapons 2173, %00 2.119.720 53 800
Machinery 7,001,600 G079, 400 1,022,200
Electrical Equipment 6,746,500 1,463,360 3,283,200
Instruments 1,034, %00 193,680 BE&0,B00
Foundry  Prodocts 204,400 0,400
Techmcal Glass &
Ceramics 33,800 $3,800
Welding Fqu:pmm1 &
Crawes 21,500 21,500
Machine Parts 7834800 4,337,600 5 497,000
Machinery 238,200 238,200
Armament Equipment 204,400 204,400
Orther .. 441,200 33,800 387,360
55 Projects 11,298,000 764,000 B 631,000 1,883,000

1
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'.'.lrlL‘l.{ irlll'i'l l1ﬂ||_|' d tew [h[“l.‘id]lk' "-I.:ll.lﬂﬂ..‘ tlth'I [II'I‘ to .\-L"'t.'r.l!
hundred thousand square feet. Railroad and highway win
pels were used for the manufacture of F].I“t'\, engine parts,

ammunition, electrical equipment. The tunnels were of

Huge Room in which Hand Grenades Were Filled, Salt Mine,
Neuhof, Germany.

virving Hoor space One tunnel 3 kilometers ;11“.‘1 was used
lor the manufacture of ammunition

The Germans also undertook new construction of under
ground lacilities. These u;'ru-r.u”} consisted ol two types;
tunnels or galleries excavated into the side of hills and
buildings placed wholly or partially underground with a
bombprool covering. The so<alled Bunkerwerke with
heavy reinforced concrete arches over the top was of the
latter Categary, New CONSITUCTION  Wias g nerally confined
to the liree plants of the major programs tor moving critical
industries underground. 1'..'“:]:1 in the field of ammunition
manulacture and the slorage very few of the new ]ll”ik'\"ﬁ
undertaken were completed by the end of the war.

Coxstruction FeatTunes

Generally speaking, structures which were built by the
government under central supervision and as part of o
major program, were substantial. Design, construction, and
camoutlage were of high standard. The design methods and
standards used were very similar to those used in COmpirs
ble work in the United States, except that drawings weri
not well detailed or ¢ mplete. In the case of certain types ol
structures, where the government had ordered many similar
P!-ll'lt\-, standardization was evident. This was true in A1
munition plants, oil storage, aircraly plants, and synthetic
petroleum plants

On the other hand, most of the underground installa-
tions were makeshif arrangements. This was particularly
true where they were left to local governmental agencies
Or private enterprise. lmprovisation and expediency caused
by the urgency of the situation were controlling factors.
Designs varied with the importance of the structure and
the abilities of the local engineers, architects, and contrac-
tors. Generally speaking, the conversions of existing sites
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were ]u.\!} improvisations that did not |)q;in to compare
with American standards for I!rmiuu:i:m Facilities or in pro-
visions for the comfort and welfare of workers. Many of
them were extremely crude and primitive. Much hand
labor was used and equipment and construction organiza-
tion were usually much below American practice

In the selection of exist ing undcrgrmlnc[ sites for storage
or production purposes, consideration was given to size, Iﬁt‘
]:‘l;hri!'ll“l ies of uni.!rgulnt:nt, transportation facilities, sources
of power and water, and the extent of remodeling that
would be rL‘qum:d. The selection of new sites was to a con
siderable extent mPuenced l'n_t the geologic environment.
One of the most common types of rack chosen was moder-
ately soft sandstone. This rock was easy to excavate and at
SEHTI p].u:r-: -u'ii'-*-uppurting. However, the sandstone varied
in hardness and conststency and at several sites it was w
weak and unconsolidated that serious rock Falls resulted,
heavy timbering was required, and the tunnels eventually
had to be lined with reinforced concrete. Two other types
of rock commonly exploited wege massive anhydrite and
limestone., Both were excellent because they could suppor
tunnels of good height and width without bracing o
lining. Tunnels were also excavated in such soft materials
as shale and gypsum because of the _thlll.jul_' al {'x}ﬂusitc;_
Careful attention was paid to natural concealment and
overhead cover. Aceess to utilities was also considered as in
the case of existing sites. The availability of construction
materials was an important factor

As a guide in the selection of sites and construetion of
underground facilities the Germans :{l“'.-rlnlu-d the follow
ing minimum standards; height 3 1o 4 meters, width 64
meters, and length 50 meters. While these were desirable
they were not always followed

Ihere was a wide range of provisions for utilities. The
extent of I]1:' lliilﬂ:t'.\ 1.H1H1! 1|1'E:1.:J1:1|.1] on []1;' JH1}“.II1.!I11._'1: ol

L}

« e s W itz e
Underground Kitchen for Feedi

e

ng Workers, Moshach.

the structure and the time allowed for construction. In the
majority of the conversions, the existing sites were poorly
lighted and had the bare minimum of other utilities. On the
other hand, a few structures had elaborate facilities For
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Thn:k Rcm{um:d {.l.ll'lﬂcﬂ: Roof of U nd:rgmund
Factory, Muhldorf, Germany.

water, sewage, heating, light, power, gas-proohng, ventila-
tion, kitchens, and mess halls. These structures usually had
‘Iundl?}' pu“'t:]‘ .l:mi 'n'qlfl‘{]l]& n'hl“lhi”_\' Ul}L'fﬂU.'l] tll.'\'i.L'L"ﬁ 'i]"l
case ol total power failure.

Floors were normally of conerete. The roofs were almost
ﬂl"ﬁd}\ J.rfhld S0 |hult II".‘. h'lnl'l.:.‘d one LU"I[[".IUUH "rllf{ 0L
with the walls. Because of the urgency of getting prudmlmn
un{]Lrg“}u"{l .H'H:I I}]L lTL"“L l'qll H!l“n-l}‘{. ”i le'ﬂruulﬂh IMiil-
terials, roofs were almost alw ays lett unlined, if the rock was
SL]:f'bupwrtlnlh‘_‘ !” SOOI t.lLt{}rlL.‘b W Illf.h. wWErne |'1|.|:I.'d ] &]n[!'

, stone; the walls and ceilings were sprayed with a thin coat-

ing of cement in an effort to reduce dust in the Factory.
This process, while r:vmlu,rjrl.gI the rooms ﬁ.]..l.h'Ll\ dust

, free, was dangerous because it concealed weak spots in the

tunnel ceilings. All types and combinations of building ma
terials were used for lining tunnels, such as brick, stwone,
concrete reinforced with steel arches, and even timber.

Two types of ventilation were used: one in which the
tunnel itself was used as an air duct, and the other in which
the air was conveyed about the factory in metal ducts and
only entered the working areas when it was blown out of
hD‘EL"‘.: ina lil.:lL[ on oneé "\'lﬂ,li U': i IUI'JI'I.E] Jnd I]:'H. 11| I.Ef 1Wn into
another pipe through holes on the opposite side. Fiber
LK'.GI[,! wWis ll\h’.'l_i as-a '\ub‘ﬁ“:uf{,‘ matery l] .Flfi'f (Il]'i.'t‘l !“‘_” was
generally  unsuccessful because they became warped by
the hot air. Fans were in very short supply and their lack
greatly delayed the installation of 1;-..n1:rtmg systems. [n
production rooms it was directed that the relative air hu
midity should not exceed 60 to 70 per cent and the average
air temperature 68 degrees to 78 degrees Fahrenheit. In
mess rooms the humidity was not to exceed 50 to 60 per
cent Jnd IhE‘ tf‘ml"ﬂ'r“urﬂ' ﬂf thl? air {'lq LIL"ETL"{"S o "q {]Egn £5
Fahrenheit.

In camouflage the Germans excelled. Whether conceal-
ing totally underground structures or partially underground
structures and entrances, exits, smokestacks, and ventilation
ducts, they displayed unquestioned zeal for this activity.
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Full use was made of natural cover and installations invari-
ably blended into the surrounding countryside. The nat-
ural ground surface was disturbed as littde as possible. In
many cases, immediately after construction, pine trees were
i}]nln[{'l.l over {jl‘r‘“tf‘!l‘d SUriaces. .‘l‘lﬂ"_ﬂ HF th{‘ munnlﬂn;
plants and oil depots were buried in dense forest.

The most unique construction was that of the four semi-
underground Messerschmitt factories near Munich. These
factories were unusual in that the roof was a 10-foot thick
reinforced-concrete arch of 280-foot span; the roof arch
was poured on a 164,000-cubic yard gravel fll which had
to be excavated after the arch concrete had set; the 5- and
8-story buildings constructed underneath these roof arches
were made entirely of precast columns, beams and floor
slabs; and the heating and ventilating designs were larger
and more elaborate than those for any other underground
factory.

The Germans apparently did not develop, through ex-
perience or experimentation, any conclusive standards of
cover for protection against different types and sizes of
bombs. At first, concrete 3 meters thick was thought to be
sufhcient protection. The experience on the Atlantic Wall
indicated that 6 meters of concrete was sufficient. As the
Allies used larger and larger bombs this was revised up-
ward to the point that 10 to 12 meters was t]':-.m;‘ht neces-
sary for complete protection. The bombing in France indi-
cated that 20 meters of cultivated ground would withstand
medium bombing. A top layer of 30 to 40 meters thickness
wis FlT'I l”\ L"“\!{ilrl“il t]". "1"""".1:“ P'ﬂtl‘.‘l“”“ ig.ilnﬂ
medium bombs. Some German engineers arrived at the con-
clusion that 60 to 80 meters of rock cover was the only really
safe protection.

Costs

T'he average cost of buildings on the surface in Germany
was 80 to 150 Reichsmarks per square meter. In favorable
CAses |.I“. ﬂ]"ﬁ lﬂgﬁ “ﬂ.[\ !h.l.' ]L'-'LI'“E llﬂ" 1!“.{] Lunf."."lln ﬂi’ ex-
|~.~t1ng undl.rgmumj sites, the cost of um]urgmun pl:mtb
was as low as 30 10 40 Reichsmarks per square meter. The
.l'n{‘l'-!_‘.;l. Cost er Un{ll.f!\f”llnli I'l] 1nts, hf?“.l:"ll.r WS ..ll}ﬂt.lt
300 Reichsmarks per square meter. Some costs in hard rock
with extensive ventilation ran as high as 1,000 Reichsmarks
FL'r ﬁ('ud'rt‘ meter. p

In general, the conversion of a mine into a i'.u-mr}' was the
Il.ﬂﬁt l."'TFI'L‘n""iilL '['iP!:" '.'.If 'L.Intlt T&fﬂuni:l PmlL’{:Ii'{!n I'I."I-l.l... can-
'-“mftl{}ﬂ ﬂ‘t a *JL[U‘H I"‘ EXCay ﬂll“'h new t.i:llm' i “.lf' unme !"\-
was the most expensive. The costs for the latter type ran as
II]L}I as ten Hines i}] It {}F in ]‘hl)'nl..""}lln[i fILmI". {}I Il]L same
Hoor space. It was estimated that it was three times as costly
o bmr d underground plants as surface plants. The installa-
tion of the Daimler Benz aircraft engine p]dm in & gypsum
mine at Necksrelz, however, is said to have cost less than
the original surface building which was bombed out. Some
of the most important factors governing the cost of a new
excavation were the selection of a thick bed of self-sup-

Trll“ﬂ '[{_'I'I.L alt 'I..I]].i."? ]l'\.f.]... Il]L“ rll{“ !I'IL ”F Il“‘. ‘.llll.' I‘!r [I'Lll
I:(nrings._ and supervision of the excavation by mining engi-
neers.

In optics and precision instrument prm]uciil:m the Ger-
mans were able to reduce maintenance and operating costs
in securing proper temperature and humidity by tmking ad-

1
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vantage of the more constant conditions Prm'.‘li] ing in
un[ll:fgnll-.llhl facilities.
Ereecrs on Workens

The physiological effects on the workers varied, depend-
ing on local conditions. In i..l.q.':nrif:. that were properly
yentilated and where the welfare of the workers was con-
sdered, there were no adverse hysiological effects at all
In Fact, the incidence of colds rl:'t.'rr::::«r:-ﬂ in some factories
because of the uniform controlled |lumjdil}' and tempera
qure of the air. Ultraviolet ray treatments were available in
same factories. Genenally, underground work was limited
b0 cigltt successive hours, :'h-l.m}' new workers L-cunl:nl.u'm;.;]
of headaches at brst but this condition vanished after one
or two weeks work. These headaches were thought to have
been caused by the fact that the air pressure was greater
than outside due to the forced ventilation systems.

Psychological effects varied in gum-m[ according to
wht't]wr or not the individual worker had been emploved in
an a]nn'uginllnd factory that had been bombed. Those that
had survived bombing attacks on aboveground faciories
were g].ld to work underground |)i:1'.'.u|_~:c-1h|:1_.' fele safer.
while workers who had not been bombed generally did not
like to work underground because of the lack of sunshine.
However, daylight-type strip lighting was not uncommon
and the walls were sometimes painted a light green to make
the light casy on the eves.

l:. FFECT ON PI'.U'I“ILZ"E'I!I‘.I.'\.'

."i-l.ln_rr Cerman engineers claimed that the cost of pro-
duction in an undm?mund factory pmpvr]} designed and
ﬁiulp]'u.'d and built without imerlerence |':].: enemy bomb
ing could and should have been less than an aboveground
plant of the same floor space. Production capacity in under
ﬂl‘mllld p|.ln|:~.- should. in 1.:1.'m'r.||, L'liffl‘h}ﬁlﬂ[i iy normal pro

uction in workshops on the surface. The emplovees gen
enlly enjoyed working in the lelugr-uuu] shops so long
2 the management made the necessary arrangements for
their welfare including illumination, ventilation, transpar-
fation, sanitary, and messing facilities. The greates nl:fh
eulty with labar was in providing housing. It was common
Pral'lit'r to build |.|I‘-[1{‘T11'1! hutted camps near the factories
and also house workers in nearby villages. The transporta
tim of workers was by foot, bicycle, bus, and train, de
pending on the distances involved and facilities available

Pl‘lihilii':llm l.]u.llii'l.' liht niol LiTHqL The same Ivpe of EH-H!\
Were used and the same smndardization of working meth
o was followed as above ground. The work benches were
t.luw:r together, making supervision simpler. Transporta
tion of supplies inside the better factories was generally by
ovethead electric cranes or small electric cars. Inte Truptions
of work through disturbances and like incidents (for ex-
ample, day air mid alarms) ceased. Many sites, such as
mines, already had rail sidings and most 1-'It"l.'.|:l.' excavated
Sites were built near railway lines so that only the construe
tion of shor: Spurs wis needed. The bigeest bottleneck in
production was in getting goods in and out of the vertical

ft mines. This prrﬂ.}!cﬁl was being solved by the excava
Hon of additional shafts both vertical and nin.rpln-_{

The average loss of pﬁhfuc'ti-:n in moving to underground

tions was three weeks to two months depending on the

Bl
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industry, the stze of the |1|.m|: and transportation difhculties
which became im'rmuing]:r worse from Allied |:>n|!'[1l1ing.
The most serious weakness in the underground and dis-
persal program was the reliance on the milroads for trans
portation. Most of the plants drix'ndcd on tailmads both
for their raw materials and distribution of their products.
This contributed to the overloading of the nuim:u[;. which
wWere a]rmdy‘ -Sr.'-n"rclll.' damaged by aerial attacks. The con-
dition was further aggravated by the general lack of storage
space for either matenals or finished products at the p].u-.r'_-;_

CoxcrLusions

The original German mistake was in overestimating the
effectiveness of air defense and underestimating the power
of Allied air attack. Because of the FH.’THH'.I n.-quinﬁ for con
struction and transterring yroduction 1o new sites, the Ger
mans should have suarted moving underground at least
three vears earlier. By the time the Germans really started
to dig on a broad basis, it was too late. This fact was recog
nized at the time by many German afficials who believed
that the requisite materials and manpower could be used
to better advantage than in the belated attempt to go under-
ground. The German experience shows that the time to pre-
pare underground sites is before, not during, a war.

-'\]Iilfrllgh the Germans did not et u'uh*\pru.ul under-
ground production in operation, they had proceeded to the
point where most authorities believed that it was |‘rmrnm| o
pl.u'v almaost any type of m:!u.-i:rjl. underground. The great-
est difhculies in doing so were in chemicals and power. The
major German underground effort was directed to .\':l.'n!imtiu
oil, aircraft, ammunition, and V-bombs., Production under
ground could generally be maintained at the same standards
and costs as above ground. There were no adverse effects on
workers. The initial costs of underground ]1E.111[.~. wWere, x-
cept in rare cases, in excess and often greatly in excess of
those for comparable plants on the surface. Maintenance
and operating costs were on the other hand favorable and
sometimes less than above Q_n'lum'!

The great majority of the German underground plnnn‘.
that did get into operation were in existing mines, caves,
cellars, and tunnels. These generally were hasty; crude im
provisations. Thev showed, however, that the complex
equipment of modern war can be produced under almos:
|1:'i11]jiikt' Ci lTulili-.H!:\

Interior of Factory ar Muhldorf. Railway carts are filled with
gravel and cement
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The German experience indicated that it was better to
]'H-IEll] d EL“-‘- |.!f§;L' &':'h![d]l!uf LII'ILJt.‘I:grnund Fdnunr\, L--\In:
cially Limlgnr,-;] for the specihic product in guestion, and as
Hi']i 1.'-:”1.“.“1.1] as iknn'lh]L'. Th.trl o sCatter PILH.II.H."IE‘.II'I in a
].Ir_qr :Iujtu}k'r of small LiEhI"L‘J’hL'lE or u|‘|l..1;'1ur-:;uruf units. To
do so minimized maintenance, opemtion, and production
costs; permitted better supervision: and tended 10 overcome
transportation difliculties. The fact that the German prac
tice in those plants which got into operation was generally
the opposite was due to the Germans' late start requiring
improvisation in hastily remodeled cxisting sites.

But |in.l||_\'. the German experience indicated that under

funuary-Felrrium

ground plants were not a complete answer to maintaing
war production under heavy air attack. While the unde
ground plants themselves were not effectively damaged Iy
bombing, the lines of communications leading to and frog
the plants were disrupted and in many cases knocked out Iy
persistent and tt‘pk'.!:t'ti attack thus :~|u1.'.in|.; down or com
pletely stopping production. The vulnerability of the trane

portation tacilities was so great that many E'L'!'-i[Nll'I}i.])]L‘ Loy
mans admitted that persistent bombing of the rilroad
could have paralvzed iru!mtr_\ even if the dispersal ang
underground program as it was originally planned had beg
completed

German Jet Plane Plant 300 Meters beneath the Earth in a Salt Mine near Engels, Partly completed Heinkel 162°s, single jet

planes with a speed of 650 miles per hour, are lined up in fuselage and assembly room of this underground plant. The plant

which had been in operation for several months, had a reported output of 40 to 50 planes a month. A large elevator brought
completed planes to the surface.
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Success is a journey

Not a destination



The Language of Soviet Propaganda
By Colonel Carl F. Tischbein, General Staff Corps

Propaganda, like the air we breathe, is everywhere. No-
where in America can we safely say that we are immune
from its subtle influence. Whether we call it group appeal,
advertising, or propaganda; whether it reaches us as a well-
argued newspaper editorial, as a noisy, nerve jangling sing-
ing commercial, or whether it comes to us as a subtle, seem-
ingly innocuous political harangue—whatever the medium,
it alt has one common goal; to influence our thinking and,
resultantly, our actions. From Bar Harbor to Beverly Hills
we are being ceaselessly bombarded by every form of propa-
ganda known to man. Even the hours of silence at a certain
radio station have thoughtfully been dedicated to a com-
mercial interest. Appeals to passion, pride, and prejudice
are constantly being thrust before us, and the public is
whipsawed by so many conflicting interests that it is small
wonder the more placid among us are prepared to damn
every outward manifestation of what passes for group ap-
peal, advertising, and propaganda.

When you buy soap do you demand “healthgiving prop-
erties,” or “purity,” or “aroma,” or just a guarantee against
plain B O? Must your cigarette be “easy on the draw,” or
“kind to your throat,” or must it be “milder than the rest”?
Do the goblins of pink toothbrush, falling hair, or athlete’s
foot plague your dreams? If so, you are “in the bag” for the
sponsor of that particular brand of propaganda.

History relates that some three hundred years ago, Pope
Urban VIII established a special college. It appears that
doctrinal thinking had gotten out of hand, and that the
teachings of Rome were in danger of distortion. The Pope
therefore established a school to educate priests in the man-
agement of missions. From this set of circumstances came
the development of organizations for spreading particular
doctrines or systems, which, Webster now informs us, is
the correct meaning of “propaganda.”

Deoctrines and systems are usually associated with philo-
sophical concepts and creeds. And for the laymen this is
where difficulties begin to sprout in great abundance. Phi-
fosophies are abstract and difficult of a simple explanation.
General principles are usually buried underneath tons of
generalities for which legions of apostles are required to
unearth the grains of truth and to cast them up before
the uninitiated. In addition, the terminology of philosophies
is long-handled and difficult for the layman to understand.
No wonder, then, that the average American has little pa-
tience and small understanding of purely expository pres-
entations of either a philosophy or a creed in its pure form.
These must be watered down with quotable passages and
understandable terms of reference to be acceptable. And so
it is with the language of Communism. The misunderstand-
ings and the confusion as to Soviet aims that befuddle the
average American are due, in large measure, to his lack of
understanding of the philosophy of Communism and the
apparent double tatk which accompanies it.

Our failure to appreciate the facts of life concerning
Communism may be laid to certain defects in our educa-
tional system. Unfortunately, our historians saw fit to place
but little emphasis on the convulsing masses of Europe
which from 1850 onward have played an even greater part
in shaping the destiny of the Old World. Unfortunately,
the study of political science has never held a popular ap-
peal; and untortunately, our geographers have laid but little
stress on that vast region which now takes its orders from
the Kremlin. As a consequence we lack the appropriate edu-
cational background to understand the dialectical rubbish
coming out of Moscow. Karl Marx? Dr. Gallup would find
a large segment of our population associating him with the
famous Hollywood brothers.

Upon his return to Russia, Ilya Ehrenburg wrote,
“Americans are inadequately acquainted with the rest of
the world. They do not know the history or geography of
the Old World. One group of school children was not able
to name to.me a single city in the Soviet Union.” Then he
put the finger on our present subject. “Their political level
is just as low. People know the intimate side of the lives of
senators, but in many states the word ‘Socialist’ let alone
‘Communist’ is considered offensive.™

[t is precisely because as a people we have never schooled
ourselves 10 the nuances of political dialectics that we find
ourselves groping for an understanding of this thing called
Communism. And because as a people we are not schooled
in the fine art of political double talk, we are open to all
sorts of foreign propaganda attacks. Were we 10 have even
the merest elementary knowledge of the ways of politicians,
we would understand that the words they use to explain
their aims should not customarily be taken at their face
value. Burnham states the case as follows: “The words used
publicly by Communists about themselves and what they
do are particularly misleading, because deliberate deception
of others, as well as the normal unconscious self deception,
are an integral part of Communism . . . The words it (Com-
munism ) uses must always be checked in terms of behavior,
and may be taken at face value only when they sustain the
check. We will find that some of its words, especially those
written not for a general audience but by Communists for
Communists, are usnally revelatory of its inner meaning.
But towards all words we must take the attitude: false, un-
less proved true™

The Kremlin fosters subtle propaganda through misdi-
rection. This has the virtue of resulting in confused think-
ing and is accomplished by using words which mean one
thing to them and another to us. At Yalta President Roose-
velt heartily endorsed the principle of “assisting peoples of
the former Axis satellites of Europe to solve by democratic

Mzvestia, July 16, 1946.
*Burnham, James, The Straggle for the World, pp. 56, 57. Joho Day
Co., New York, 1947,
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means their pressing political and economic problems.”
How litdle did he realize the course that history would
take! It must have come as a rude shock o the State De-
partment to learn that the goings-on in Bulgaria are strictly
in accord with the “democratic means” envisaged by Yalta—
as the Russians understand it. It behooves us, therefore, to
learn what these more important terms mean to the Polie-
buro and its communist philosophers. We must be sure
to know precisely what the Soviets mean when they em-
ploy common words in uncommon ways. Quite obviously
when Lenin remarked that the Soviet system was "a mil-
lion times more democratic than any bourgeois democracy,”
he was using the term democracy in a sense quite different
from that used on Pennsylvania Avenue or on The Hill.
Just what do Communists mean by “democracy”? The
answer requires an excursion into history.

QOur conception of “democracy” has its roots deep in
English history. Its origin can be definitely identified:
1215 AD on an istand in the Thames. It was here that the
detested and despised King John met with 2 delegation of
barons whose supporters watched the proceedings from a
marshy river bank still known as Runnymede. It was here
that the assembled barons forced an obstinate and wicked
King to recognize the dignity of the common man. The
Magna Carta, with such provisions as “No freeman shall
be seized or imprisoned, or dispossessed, or outlawed, or in
any-way brought to ruin; we will not go against any man
nor send against him save by legal judgment of his peers or
by the law of the land,” and “T'o no man will we sell or de-
ny or delay right or justice,”—this is the cornerstone upon
which the morality of our understanding of the term is
based. It is the mother document to which the Bill of Rights
and our Declaration of Independence and Constitution are
the rightful heirs. It is the foundation upon which we base
our vaunted civil liberties. Professor Carr has stated our
conception of “democracy” succinetly. He writes, “The
right to dissent—or in other words, the protection of minori-
ties—is the essence of English democracy; and the rule of
law means the enforcement of the rights of the individual
against the state. Hence the feeling rarely formulated quite
explicitly but always latent in America if not in English
politics, that democratic government means weak govern-
ment, and that the less government there is, the more de-
mocracy there will be.” He echoes the Jeffersonian slogan,
“The less government, the better.”

The rights of the individual, as we see it, are supreme;
and it is only by vigilant protection of these rights that the
dignity of the common man may be preserved. We maintain
that the system of government by which this may be
brought about is termed “democracy.” It is a precise denota-
tion of its Greek derivative: strong people—that we use the
word.

The communist conception of “democracy” stems from
other roots. It is a Latin derivative and has its essence in
French political philosophy. “Man is born free and vyet is
everywhere in chains.” Such is the historic opening sentence
of The Social Contract by Jean Jacques Roussean in which
the anthor influenced political thought during his time by
theorizing that the cause of the world’s ills could be traced

*Carr, Edward Hallett, The Sosier Impact on the Western Warld, p. 7.
MacMillan, 1947,
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to the eurrent forms of government. He argued for a repub.
lican form of government and preached that the social com
tract abrogated the rights of the individual in favor of the
state. He steadfastly maintained that the individual mug
conform to the “general will” from which it was high
treason to dissent. Coming some twenty-five years before
the bloedletting, he was nonetheless the spiritual father of
the French Revolution. More important, perhaps, he was
also the father of modern totalitarian democracy.

The French Revolution changed the window dressing of
French politics. It was simply a victory for those who held
certain views as to the authority of the state. This politica}
reorientation did not change the basic tenet of French
litical philosophy: the state was supreme; the rights of the
individual were to continue to be submerged to the rights of
the “general will.” Such was the political thinking on the
Continent at the time of Marx.

At the time of his Manifesto this political concept was
not known by the decorous term “democracy.” At that time
it was still a revolutionary movement with all the adverse
connotations which that term implies. Marx celled himself
a democratic communnist.

But after 1850 democracy and communism parted com-
pany; democracy was no longer revolutionary. It was now
conservative and deemed acceptable in the better drawing
rooms. It did not attract the lunatic fringe, the social mis-
fits, those who felt themselves at war with the forces of eco-
nornics, and those who for better or for worse felt the urge
to overturn the natural laws of the social order. Marx thun-
dered against the so-called democratic bourgeoisie and iden-
tified democracy with the enemies of the proletariat. He
accused the bourgeoisie of selling out the proletariat. He
preached the gospel of centralized control, of the suprem-
acy of the “general will” over the rights of the individual.
Since his death, the torch for this political concept has been
carried by Lenin and Stalin. Centralized control is sup-
posedly but a temporary expedient; it is to continue only
long enough to permit the education of the hapless and ig-
norant masses of the proletariat in the arts of “democratic”
government, after which a happy, carefree, classless state is
promised. Until that Utopian day arrives, the vanguard of
the proletariat will exercise power!

When the initial phase of the Cold War changed from
studied and polite disagreements by Soviet diplomats to
active, vociferous denunciations of certain ideas which we
cherish, Soviet propaganda laid the accent on so-called
American “imperialism.” Pravda, Izvestia, and the Charlie
MecCarthy press of Soviet satellites opened all the stops on
this new campaign. Vishinsky and Zhdanov gave the offi-
cial Moscow blessing. In addition, the manifesto issued
October 5, 1947 at Warsaw by the newly formed Informa-
tion Bureau brought the subject up to date. The lusty com-
rades publicly announced “T'wo opposite political lines have
crystallized: On the one extreme, the USSR and the demo-
cratic countries aim at whittling down imperialism and the
strengthening of democracy. On the other side, the United
States of America and England aim at the strengthening of
imperialism and choking democracy.”

It must seem a peculiar turn of events to the average
American to hear himself denounced as an imperialist. Yet
lest it be taken as a newfangled attack by Moscow, we
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should recal!l that Communism has always denounced “im-

jalism.” Lenin wrote, . . . it is inconceivable that the
Soviet Republic should continue to exist for a long period
side by side with imperialist states.” Lesser ity have in the

¢ railed against “the aggressive forces of imperialism,”
the “feverish preparations of American imperialism,” the
“sruggle of ‘American imperialism,”” and “imperialism,
the modern stage of capitalism.” The last phrase contains
the germ of what the Soviets mean when they accuse the
United States of “imperialism.”

In his Manifesto Marx wrote, “Modem bourgeois society
with its relations of production, of exchange, and of prop-
erty, 2 society that has conjured up gigantic means of pro-
duction and of exchange, is like the sorcerer, who is no
longer able to control the powers of the nether world whom
he has called up by his spells.” This is the scarecrow by
which Communism points up the evils which are supposed
10 result from free enterprise in a world of free men. But
this is not the end. An increase in production brings an
increase in capital, When these two forces are joined they
spell “imperialism” to the Soviets. Communists fear the con-
sequences which these forces can bring to bear. They see
bank capital merged with industrial capital, and they see,
with horror, excess capital exported. For wherever capital is
present, they recognize the control which it exercises over
industry. Wall Street is thus the hatbinger of imperialism
by Communist tenets. Advancing a step further in their
theorizing, they blame Wall Street for the formation of
syndicates, cartels, and international corporations. From
this premise they conclude that the object of Wall Street is
1o secure for the United States the complete domination by
monopoly over the economic life of the hapless nations
caught in its nefarious schemes. Once economic monopolies
have been effected, political domination is supposedly easy.
Lenin has written, “Imperialism is capitalism in that stage
of development in which the dominance of monopolies and
finance capital has established itself; in which the export of
capital has acquired pronounced importance; in which the
division of the world among the international trusts has
begun; in which the division of all teritories of the globe
among the great capitalist powers has been completed.”
Judged by these tenets the meaning of imperialism becomes
clear,

To the Soviet mind the word freedom does not conjure
up the same concepts that the word denotes to the Ameri-
can. It bears little or no resemblance or relationship to an
exemption from necessity in choice or action. It has no
proper connotation when applied m phrases such as “free-
dom of worship,” “freedom of speech,” “freedom of thought
or expression.” To the Communist these freedoms are puze-
ly coincidental, unimportant atixibutes of life in the Soviet
siate. The Communist considers them important only in
imperialistic countries where the ruthless exploitation of
the worker makes it mandatory for him to demand certain
minimum safeguards to protect himself against his avenging
wpitalistic overlord. To the Soviet, freedom implies an ab-
sence of discrimination because of sex, color, or nationality,
and invelves an assurance by the state of economic security.

This freedom so stoutly cherished by the Communists is
delineated in the Soviet Constitution of 1936. Therein we
fnd freedom from economic insecurity spelled out in
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Article 118, Thus all citizens are guaranteed “the right of
employment and payment in accordance with its quantity
and quality.” Article 123 outlines freedom from discrimi-
nation by reciting the equality of all citizens “Irrespective of
their nationality or race in all spheres of economic, cultural,
social, and political life.” Elsewhere the Constitution sets
forth the guarantees of speech, press, and assembly.

“We are surrounded by people, classes, and governments
which openly express their hatred of us,” wrote Lenin.
(Collected Works, val. 27, p. 117, Russian edition.) Thus
by specifically highlighting “classes” he emphasized one of
the elementary concepts of Marxist philosophy. To whom
are the Soviets referring when they unleash their diatzibes
against the “classes”? Just what do they mean when they
refer to “class warfare™?

To the followers of Stalin as to the followers of Marx,
the term class brings to mind the struggle of the worker
against the bourgeoisie. Contrary to the popular belief that
the Communists are referring only to the white collar class
and the upper income group when they hiss their dis-
pleasure with the bourgeoisie, Marxist followers teach that
all of capitalistic society is tarred with the same brush and
must be eliminated. Do you happen to own a comer gro-
cery store and operate it with your wife while a neighbor-
hood boy occasionally delivers orders? Do you own a cigar
store and hire a relief clerk to permit you a day off occasion-
ally? In either case you are a hithy bourgeois and can look
forward to harsh treatment from the Commies. In his Man-
festo Marx outlined the dangers of considering the small
shopkeeper class as friends of communism. He wrote, “The
lower middle class, the small manufacturer, the shopkeeper,
the peasant . . . are not revolutionary but conservative.
Nay more: they are reactionary for they try to roll back
the wheel of history. If by chance they are revolutionary,
they are so only in view of their impending transfer into
the proletariat; they thus defend not their present, but
their future interest.”

Communism recognizes but one class: the worker. He
who earns his daily bread through his own singlehanded
effort, he alone, is deemed fit to enter into the ranks of
Communism. Everyone else, regardless of nationality, sex,
or creed, is to be denied economic security as promised to
the followers of Marx and Lenin. To the dyed-in-the-wool
communist, it is “easier for a carnel to go through the eye of
a needle. . .”

When the New York Times on December 4, 1947 edi-

" torialized “There is no doubt sbont Mr. Molotov's clever-

ness in using a certain set of words to eXpress opposite -
tentions,” and then concluded, “It is the business of the
Western Powers t0 find an answer to these tactics,” this
eminent newspaper placed proper emphasis on the necessity
of our acquiring a working knowledge of language as em-
ployed by the Russians. A New Guinea native and 2 Park
Avenue dowager can come closer to an understanding by
means of the sign language than can two PhD’s when the
latter use identical words which te each have a different
meaning. Untll we understand the language of Soviet
propaganda, we shall continue at 2 disadvantage in at-
tempting to evaluate Russian actions both at home and
abroad. International poker is fraught with danger when
the wild cards are known only to one of the players!



If War Comes

To The Arctic’

By Colonel Paul V. Kane, Field Artillery

Winter warfare in the Arctic or Sub-Arctic regions would
provide a test for man and machine more severe than any
recorded to date in military history.

When one contemplates war in the Arctic regions it is
natural to ask: “What would be the objectives in the
Arctic?” An examination of a map will readily show that
there are no industrial areas, no great centers of population,
no large ports, no network of communication and po great
deposits of natural resources in the Arctic,

How then could the Arctic regions figure in any war in
the future? The answer, of course, is that since the short-
est inter-continental air routes pass over the Arctic regions,
these areas contain the air highways over which invading
armies may move in the future.

It is now commonly accepted that any future war will
start with a tremendous air attack, followed by an airborne
invasion. Anyone who has even the slightest acquaintance
with the situation in the northernmost areas of the North
American Continent will readily admit that ap airborne
attack is the only feasible manner of attack in those areas.

Since communications as known in the Temperate Zone
are nonexistent in northern areas, it would be practically
impossible to move lar%e masses of troops overland. And as
there are no industrial areas in the extreme northern re-
gions, the only objective an invading army could find there
would be the existing air bases or areas considered suitable
as potential bases.

Winter warlare in the Arctic is such a serious problem
that it is believed no nation would risk it unless it felt that
it had sufficient force available to achieve a quick, easy
victory and push through into the vital arcas farther south.

The advantage, of course, will be with the attacker in an
invasion through the Arctic, because he can choose the
time and the weather which favors his manner of attack.
However, if the initia] attack fails to achieve complete suc-
cess, it is believed the advantage will quickly shift to the
defensive. That has happened twice in invasions of Russia.
The invading armies initially had the advantage, but as
thelr communications lengthened and supplies became
scarce, the advantage quickly passed to the defending troops
who had short communication lines, ample supplies and
comfortable shelters.

Although a war may start as an airborne attack, if 2 stale-
mate develops, it is certain that other ground forces will
be employed as soon as they can be transported to the battle-
field by any means available. Someone has said that no
matter how or where wars start, they all end in mud.

The question as to which season of the year favors the
invader in the Asctic seems to have no clear-cut answer.

*Reprinted, courtesy of AMilitary Review.

For a nation that has a large number of troops, well trained
in winter warfare and inured to the rigors of an Arctic
winter, it would appear that the winter would be the idedl
time to launch an attack. This would be particularly true if
the nation attacked were one poorly equipped for, or un-
trained in winter warfare. The winter season offers man
advantages. The flying conditions at that time aze ideal. The
frozen lakes and rivers covered with a layer of soft snow,
furnish excellent emergency landing fields for airplanes and
gliders, and also ideal drop zones for paratroops. Even the
trozen tundra, covered with forty inches of snow, affords
better emergency landing facilities than the spongy marshes
of the summertime.

While the rigors of winter warfare for ground forces are
very severe in extremely low temperatures, the personnel
of the air force and airborne troops transported in heated
planes will not suffer any appreciable loss in efficiency unti
ground operations start.

It is admittedly difficule for troops to move on fool
through deep snow, but in many cases it is easier to move
over deep snow than over the spongy muskeg found almost
everywhere in the summertime. There is no way to escape
the wet muskeg in the summertime, as it exists wherever
the permafrost prevents subsurface drainage. Another dis
tinct disadvantage in a summertime attack is the presence of
an enormous number of mosquitoes that thrive in the stag
nant water of the small lakes and ponds. However, inas
much as the anopheles mosquito is rarely found in the
Arctic the control of malaria should not be a serious prob
lem,

Although an airhorne attack could be launched at any
time of the year, it is believed that late fall or early winter
offers the best conditions for such an attack since at tha
time the snow is not deep and the lakes and rivers are frozer
sufficiently to support light tracked vehicles. Because df.
the difficulties foot troops cncounter in moving through
deep snow, it is believed that any plan for an airbome at
rack in the Arctic would provide for jumping directly on o
the objective or in a drop zone in very close proximity to it.
At extremely low temperatures, it would also be necessary
to drop stoves, fuel and small, light tents to protect troops
required to remain in the open for protracted periods.

The most serious problem confronting any force operat
ing in the Arctic will be that of logistics. In any area wher
ninety per cent of the goods consumed have to be im
ported, peither the invader nor the defender can hope 1o
live off the land or even obtain any assistance from “Tocal
SOULCes.

In the initial stages of an Arctic war, almost all supplie
would have to be airborne. This would certainly be trn
for the mnvading: forces and would also be true for the de
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fending forces unless foresight and vision had provided
for large reserves of supplics.

This fact would place a definite limit on the size and
weight of the weapons available to the attacking force.

If the invading force can seize air bases early and main-
win air supremacy, the problem of supply by air is rela-
rively simple. I at any time, however, the invader loses
complete mastery of the air, or is forced out of his air bases
and compelled to depend on air drop for his supplies, his
supply problems increase one hundred fold. Supply by air
drop is one of the most costly methods of supply yet en-
countered in military operations. Even when goods are
well packaged and dropped by parachute, the losses are
considerable as many crates fall into areas from which
they cannot be recovered. When free drop is employed,
even at low altimdes, there is an enormous amount of
wastage from broken packages and widely scattered sup-
plies. If suitable, cleared areas are available, supply by
glider is a much more practical and efficient method than
that of drepping supplies.

The question is often asked: “Will an Arctic war re-
quire an entirely new weapon or vehicle?” The answer to
that at the present time, is no. All the present weapons
and vehicles will function at extremely low temperatures
if proper lubrication is provided. The very best of main-
tenance is required on all weapons and vehicles and, of
course, the rate of movement for both man and vehicle is
greatly reduced in deep snow. Wheeled vehicles will have
very limited use in Arctic warfare and will probably be
repiaced by Fulltrack vehicles. Present vehicles will under-
go some changes to give better oversnow traction and
more tapid starting of engines.

Arctic warfare will probably see no great changes in
tactical doctrine. The principles that have been sound in
temperate climates apply as well in the extreme cold. Men
operating in deep snow, and low temperatures, become
exhausted much sooner then under more favorable con-
ditions, and will have to be replaced after very short peri-
ods of combat.

This means that units must have much greater depth in
attack formations, and reserves must be readily available
with sufficient transportation to move them quickly to
frontline positions without taxing their emergy unduly.
Reserves must also be protected from the elements as
fong as possible before their employment, otherwise they
will be nearly as exhausted as the troops they relieve.

Maintenante becomes a very scrious problem at ex-
tremely low temperatures. Any given operation such as re-
placing 2 track on a tank will require five times as long at
—50°F. as it will at +40°F. This means that all main-
tenance personnel must be greatly increased if a reason-
ably high standard of maintenance is to'be secured in
Arctic operations.

Casualties will be much greater in Arctic warfare than
in any war to date. Added to the normal hazards of the
battlefield will be that of freezing. An uncovered human
hand will start to turn white after two minutes exposure
it —50°F. After one hour of exposure at this temperature,
it would probably have to be amputated. Even a slightly
wounded man usually suffers some shock and loss of bedy
heat. At temperatures below 0°F. 2 wounded man must
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be placed immediately in a very warm casvalty bag and
given hot beverages if he is to survive. This means that all
medical personnel must be greatly increased over that
provided for in present tables of organization, and suf-
ficient equipment must be provided to insure prompt and
efficient evacuation of wounded. If this is not done, the
percentage of deaths among the wounded in Arctic war-
fare will be staggering.

Since history has not recorded to date a single war in the
the Arctic regions, there is no experience to draw upon in
visualizing what a war in those arcas would really be like.
Although the experiences of Napoleon’s Army in Russia
in 1812 and those of the Germans during the winter of
1941-1942 give a valuable preview of what may be ex-
pected in Arctic warfare, the conditions those armies en-
countered were not nearly so severe as might be encoun-
tered in the coldest regions of the Arctic.

There is a great deal of difference between conditions
encountered at —30°F. and those met at —60°F. Like-
wise, operating in populated areas where there are build-
ings and reads is much less dificult than in a barren land
where habitations and reads scarcely exist.

Operations in the Arctic regions will always be classed
as special operations and will call for very carefully se-
lected and trained men. Extremely heavy casualties will
be the price that must be paid if this precaution is not
taken. Also, ground troops must have the very best of
equipment in excellent condition and big reserves of sup-

lies.

Although war in the Arctic may be initially an air or
airborne war, if it should develop into a stalemate, the side
which can first bring its armor to bear will have a big ad-
vantage. Any ground combat in the Arctic, involving the
use of armor, would place the aggressor force at a distinct
disadvantage, as it is unlikely that anything other than
the very lightest of armored vehicles could be brought in
by air transport.

Although the tank moves more slowly in deep snmow
than on cleared ground, it can serve a double purpose in
breaking trail for the advancing infantryman, and at the
same time covering his advance by fire. The tremendous
shock action of armor is no less valuable in the Arctic
than elsewhere. In fact, it appears to be more pronounced
because the foot soldier cannot escape the tank, inasmuch
as [oxholes in snow offer no protection, and it is practi-
cally impossible to dig foxholes in the frozen ground. Al-
though deep snow reduces the speed of a tank, there are
few real obstacles to a tank in the Arctic. Rivers and Iakes
are usually frozen solidly enough to take even the heaviest
tanks. Where thin ice has to be crossed, it can be rein-
forced with timber. Forests in the Arctic are no serious
obstacle because at very low temperatures all trees except
the very largest ones will snap and break like maich-
wood when struck by a tank. Any tracked vehicle can
cross with impunity 2 mine field which is covered with
eighteen inches of snow.

In view of the tremendous strides that have been made
in recent vears in the development of weapons and in the
tactics and technique of the various branches of the armed
forces, even the most experienced military man hesitates to
assume the role of prophet. However, it is believed that
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a round-able discussion on future Arctic warfare by a
group Including scientists, explorers, and army and navy
officers who have had experience in the Arctic Regions,
and who are familiar with modern weapons and equip-
ment, would find almost unanimous agreement on the
following salient points:

I. If war comes to the Arctic, it will come in the form
of a tremendous air attack, or possibly a sneak airborne at-
tack followed by a big advance of air forces.

2. An enemy advancing through the Arctic will prob-
ably seize what bases he needs and destroy all others.

3. No nation will risk warfare in the Arctic undl it
has ample supply of the very best equipment obtainable
and has an ample force of men trained especially for cold

January-February
weather operations with the particular equipment necessary,
4. No military force will tarry in t(lelqe grctic any Tong
than is necessary. It will probably leave sufficient force
to protect its lines of communications and then hurry on

to its main objective farther south.

5. The best way to stop an air invasion through the
Arctic is to throw a deep air block in the way of the enemy,
This requires a warning net and intelligence organiza-
tion of the most dependable type.

6. In Arctic warfare, fortune will always favor the side
with the “warmest suits” and the most “reliable engines”
Neither raw courage nor even 2l] the intangibles together
can ever compensate for the lack of proper equipment and
the Arctic “know how.”

T U 0
Signal Corps Makes Blizzards To Order

Man-made blizzards, equalling the intensity of storms
experienced in the most remote Arctic regions, are being
manufactured at will by engineers in the climatic test
chambers of the Signal Corps Engineering Laboratories at
Fort Monmouth, New Jersey.

The Signal Corps’ development of actual snow on a con-
tinuous basis, and in sufficient quantity to test military
equipment under simulated Axctic climatic conditions, is
believed to be the first accomplishment of its kind on rec-
ord.

The results developed by the Signal Corps are consid-
ered of major importance as compared with previous snow-
making endeavors which were confined to refrigerating
machines. These produced snowflakes, but not in the three-
to fourinch depth which makes Signal apparatus testing
possible in a chamber large enough to house many men
and many articles of equipment.

The made-to-order blizzard is produced in a large low
temperature test chamber, slightly larger than a four-room
house, and spacious enough to accommodate a large truck
and trailer. Its action may be viewed through large multi-
plane glass observation windows, specially designed and
built to prevent frosting. The temperature is maintained at
40 degrees below zero by one of the largest low tempera-
ture refrigerating plants in the East using large ammonia
compressors powered by more than 700 horsepower of
clectric motors. Test engineers are clothed in furlined
parkas, boots and mittens, giving a colorful aspect to the
performance.

A careful pre-conditioning of the test room precedes the
manufacture of snow. This period is of sufficient length to
remove much of the heat stored in the air, walls and floors
of the test chamber. Saturated stcam at high temperature
is then injected into the test room to create an atmosphere
saturated with moisture and containing water vapor in sus-
pension which forms a visible cloud or fog.

This cloud rapidly cools 1o a temperature below the freez-
ing point of water (32°F) to form a supercooled cloud

identical to those found in nature. When the super-cooled
cloud reaches a temperature of plus 5° to 10° above zero
nucleation may be induced through the simple process of
shaking a small bag of dry ice, about the size of 2 finger tip,
in it. When the cloud reaches a temperature near minus
40°F the water vapor crystallizes, forming literally billions
of microscopic snow crystals.

"The hexagonal crystals are carried in the air and immedi
ately collide with other crystals, then pick up still others to
form the small snowflakes that pile into a2 mass of snow that
blankets the test room foor.

With steam vapor continually entering the test room and
the temperatures carefully controlled, the snow process is
maintained. A minimum of 36 hours of operation is needed
to accumulate the snow of worthwhile depth and workable
quantities for equipment testing use. In a recent test, snow
accumulated over a three-day period of manufacture, com-
pletely hid walls and ceiling and covered the floors and
equipment under test to 2 depth of three to four inches.

High velocity winds, carrying the fine, dry snow particles.
are produced by a high-speed motor-driven propeiler.

Production of 2 small scale Arctic-type blizzard in 2 lab-
oratory is the result of many months of study into natural
atmospheric phenomena and factors essential in the process
of snow creation. This was supplemented by many hours of
experimentation to mechanize the process, plus determina-
tion of critical factors affecting the formation of true snow
crystals.

Bat, the engineers say, much has yet to be accomplished
before the necessary controls are defined and established to
place the generator procedure entirely under the control
of the test engineer.

The blizzard-making tests already serve a twofold value
Besides providing a reproduceable test condition simulating
actual Arctic climate found in natural environments, the
man-made snow in subzero atmosphere eliminates much
of the disadvantages and expense of transporting equip
ment and personnel to distant locations for actual tests.



Defense Against Aircraft
and Jet-Propelled Missiles

By Constantin Paul Lent

In any future wars rockets and thermal-jets will be used
to & great extent. The United Nations will eventually have
to set up restrictions for the use of rockets. From the expert’s
pomt of view, there is no efficient and sure Protectlon
against aircraft, propelled or jet driven, carrying atom
bombs, unless they can be detected and destroyed before
reaching their objectives. The expert knows that right now
no such detection is possible in the case of rockets. As for
the layman, he has been told again and again that there is no
defense against atomic bombs and that control by the U.N.
i the only way out.

The real menace is not the atom bomb itself, but the
plane or rocket carrying the bomb. Bubonic plague can be
spread to this country by rats brought from the Orient in
ships. In this case the rats are not the real menace; it is the
ship bringing in the rats. As long as ships coming from the
Orient are forced to pass a strict quarantine, the rats will
be destroyed at the source, and the spreading of the plague
will be halted. This form of thinking applies in the case of
atom bombs carried by rockets. The rocket ship of the future
will be the bearer of that undesirable stowaway, the atomic
rat. To control the spread of the atomic disease will require
the control of the use of the rocket. Atomic power, just like

sthe rat, cannot be completely eliminated. It will stay with
us, but the movements of the rocket ship carrying the atomic
menace can be controtled and quarantined.

In the event of another war, large cities and industrial
centers will feel the first brunt of enemy attack. The enemy
will launch his attack by air and remote control. Rockets and
long-range bombers will be used. Rockets with atemic war
heads are in the process of development. If atomic force is
outlawed, you can be sure that the enemy will throw any-
thing that he can get his hands on and that can fly long dis-
tance. Long-range bombers, jet-propelled or otherwise, will
be used in great numbers, showering down blockbuster
bombs.

Both sides might use atomic rockets and bombs, but only
as a last resort. Nations will be wary of using atomic mis-
siles because of public opinion.

To abolish [uture wars, disarmament of all nations is the
only answer, but until this comes to pass, and for the sake
of being on the safe side, preparedness is the thing. Nat-

*Extracted from Mi. Lent’s book, “Rocketry,”
author.

by permission of the

urally, attack weapons are needed to win a war, but defense
weapons are also needed in great quantities in order to stay
in the fight. Otherwise a nation can be knocked out in the
first few hours of -conflict. Since this book has not been
written o propagate war, 1 will simply discuss these weap-
ons needed for defense agamst an attack from the air. I will
also delve into the manner in which an attack can be
launched by semote controlled bombers or rockets.

In the future, bombing will be carried out by pilotless
planes and Iockets called “drones.” Drones are not new.
Small, specially built radio-controlled planes were used as
far back as 1926. The name “drone” originated in England
during the war. The mother ship from which a “drone” is
controlled was named the “Queen” by the British. In the
United States, the “Queen” is known as “Mother” while
the drone is called the “babe.” Radio control used in drones
can be applied to super bombers and rockets.

Crewless planes or rockets can be flown anywhere in any
kind of weather, a fact which must be considered in pre-
paring defenses for future wars. Fleets of drones, camrying
blockbuster or atomic bombs, can destroy any major city in
no time at all. Making things even more difficult, the
defenders will not know which of the attacking craft are
real and which are dummies. All cralt—friendly, enemy,
real, dummy, pﬂotless or otherwise—will have to be blasted
out of the sky to insure adequate defense.

The control center for a drone is a box with a small stick
and several butsons. The box is portable and its operator is
known as the “Beep-pilot.” The drone can be controlled
by moving the “stick” several times, or by manipulating the
buttons; this operation transmits a radio signal which is
picked up by the drone. The transmitter usually works on
a high frequency wave, which operates on one radio chan-
nel having ten andio-frequencies, each corresponding to the
number of control operations for directing the drone in
flight, take-off, and landing.

The drone is equipped with a receiver and the signals
are amplified to control a number of relays. In many in-
stances a pair of television cameras are used to extend the
range of the drone beyond normal visual distance. One
camera scans the instrument panel, and the other looks out
of the cockpit of the drone. What they see is sent back to
the mother plane or to the operator on the ground.

By means of a two-way switch, the television images re-
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ceived from the drone can show a tele-picture either of the
instrument panel in the “babe” or the area in frons of the
craft. The operator can control the drone from the ground
or from the mother plane, but this arrangement is good only
as Jong as the “babe” remains fairly close and within range
of the television transmitter, because television waves op-
erate in 2 straight line of vision and cannot bend around
corners or the horizon.

Evenmally this difficulty will have to be overcome so
that the drone can be controlled hundreds or even thou-
sands of miles away from the operator. I think the problem
can be solved by the use of relay stations. These stations
can be placed 60 to 100 miles apart, parailel with the course
of the “babe.” They will be located mostly on elevated
ground or in high Hying balloons moored to rafts on the
water or to the earth by means of weights. In this way, air-
plane drones can be controlled from very far off.

For rockets, the situation is more difficult. To facilitate
longer control ranges for rockets, relay stations will have to
be located upon secondary rockets instead of upon the
ground or in balloons. This plan calls for the sending off
of a number of relay rockets beforehand, with the rocket
carrying the atomic war head coming last. For a distance
of 3,000 miles across the ocean, five or six of such relay
rocket stations might be sent out preliminary to launching
the rocket carrying the explosives.

Of course, the business of the defenders will be to try to
intercept these rockets. Several counter-rockets of their own
might be sent up in the hope of scoring a bull's-eye hit on
the enemy missiles. But this is a ticklish task. I bélieve that
scoring a bull’s-eye on an enemy rocket is close o impossible,
although it might be done. To intexcept one object traveling
at 4,000 miles per hour with another object traveling at the
same or even higher speed, will mean that both bodies
will have to meet head-on at a relative speed of 8,000
m.p.h.

rPI‘he impossibility of such a task is apparent. Because
enemy rockets will approach at speeds many times higher
than the speed of sound, they cannot be detected from afar
by the usual sound detection equipment. Nor can radar be
used, as short waves do net bend around the horizon. Con-
sequently, it is believed that at present there is practically
no defense against rockets. Even if there was a slim chance
of destroying the enemy rocket missiles before they reached
the target, at least one rocket might pass through the de-
fense, meaning the end of the defenders. Destruction of all
missiles in the air is the only answer.

To prevent the mishap of even one atom rocket bypass-
ing the defense, 1 am suggesting the use of a new kind of
antitocket defense. I cell it the Multibulleted Proximity
Fuse Rocket. My plan is to saturate the air above the de-
fended target with a great number of explosive pellets or
bullets so as to provide a protective screen or umbrella. Any
missile trying to pass this screen will be destroyed.

The proximity fuse itself is not 2 new device. It was nsed
effectively against the German rockets in the V-1 robot
bomb attack on the English shores. It was first used in
shells way back in 1940 by the L. S. Army, and really repre-
sents the answer to an artillery man’s prayer. The fuse is
so effective that the aiming of shells has been improved by
about 500 per cent.

January-February

The fuse works on the so<called “Doppler Effect,” which
is nothing else but a rebounding wave signal. The working
of the Doppler effect can be compared with the change in
the pitch of sound when one approaches a waterfall and
again when one goes away from it. As the falls are ap-
proached, the pitch of sound of the tumbling waters rises.
Now the proximity fuse is eqguipped with a small radic set
which sends out radio signals. These signals rebound from
the objects in the path of the shell, and as the shell comes
closer and closer to the object, the pitch of the rebounding
radio wave goes up until it reaches certain proportions. To
detonate the bursting charge within the shell, a detonator
is hooked with the fuse in such a manner as to explode the
charge at the right moment, depending upon the pitch of
the rebounding wave.

The radio set of the proximity fuse is very small. It is just
1% inches in diameter and only a few inches in length. It
fits easily into the front portion of a four-inch shell, and the
amplifier tubes are about 1% inches long. The proximity
fuse has been used in bombs, torpedoes, and rockets with
telling effect.

The proximity fuse could be used with the Multibulleted
Rocket. The latter consists for the most part of a war head
studded with a plurality of explosive bullets located in the
head of the missile, a bursting charge inside the shell to
drive the explosive bullets, and a rocket driving charge
which is contained in a long tube located in the rear.

Depending on the size of the rockess, the war head is
equipped with from 50 to 500 explosive ballets set in a cast-
steel shell which has many circular cavities formed all
around the head and equally spaced Irom each other. The
outside of the head is fitted with a pointed metal hood cover-
ing the tips of the bullets, while the inner portion of the
shell carries an explosive charge and a detonator. The det-
onator is touched off by the proximity fuse which is lo-
cated in the upper portion of the rocket.

In the rear, the rocket is fitted with a tube carrying a suf-
ficient quantity of propelling charge. As this kind of rocket
will be used exclusively for defense against atomic rockets,
the driving charge must be sufficient to Jift the rocket into
the regions visited by the enemy atomic missiles.,

I believe that these rockets can best be used close to the
regions at which the enemy rockets are aiming. It is under-
stood that the first business of the defenders will be to de-
stroy all possible enemy rockets before they reach their
targets. Should some of them go through, they can be dealt
with by the Multibulleted Rocket barrage. The rockets in
question will be launched against the enemy missiles from
racks or specially constructed rocket guns, and will be fired
in volleys of several hundred at a time. The firing will have
to begin immediately upon the announcement by detecror
stations that some enemy missiles have passed the first line
of defense and are nearing the vicinity of the objective.

As soon as the rockets have been launched by the de
fenders and have passed beyond the tallest buildings in
their vicinity, the proximity fuse will commence sending
out sound waves. Should the waves be deflected by an ob-
ject in the air, the pre-set detonator will detonate the charge
and will allow the bullets to be discharged in bunches all
around the enemy missiles.

The destruction area of a large antiaircraft rocket or
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shell is a few dozen feet at the very most. The advaniage of
the Multibulleted antiaireraft shells or rockets over standard
varieties is the fact that the explosive bullets ejected from
the war head traverse 2 much larger distance than shrapnel,
and might be made to travel even farther than a machine-
gun bullet. Any object in the vicinity of several hundred
feet from the explosion area of the rocket will therefore be
hit. The proximity fuse might be set to operate the deto-
nator when the rocket is 50 to 100 feet from the target.
To defend an area, the enemy rockets must fixst be inter-
cepted before the target is reached; and secondly, any
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rockets that have passed the first line of defense must be de-
stroyed right above the objective. This strategy calls for an
umbrella defense consisting of a screen of thousands of ex-
plosive bullets.

In many cases the fuse might detonate the rocket due to
the proximity of other defense rockets in the rocket barrage,
but this will not decrease its effectiveness. The main ob-
ject is to cover the space above the defended area with an
umbrella of explosive bullets. As long as the umbrella is
maintained, any enemy rocket trying to pierce it will be de-
stroyed.
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THE PERSISTENT MAN'

By G. Edward Pendray

After Congreve, the rocket had to make a new start. The
start was supplied by Dr. Robert Hutchings Goddard, a
young American physicist of Worcester, Mass.

A native New Englander, Dr. Goddard was a slender,
quiet young man; carly bald, careful of words and precise
in thinking. He has always disliked publicity, and to this
day he is almost unknown as a person, though famous for
his work. His correspondence with fellow rocket experi-
menters has been a series of firm, crisp, disappointing nega-
tive. He declines to enter into any of the lengthy discus-
sions by mail which other experimenters and enthusiasts
enjoy so greatly, When asked for word of his current work,
it is his custom to say that it has not yet progressed suf-
ficiently to justify a report.

Yet more than anyone else this steadfast, inventive and
intuitive man has been responsible {or the world-wide re-
naissance of the rocket in our time. Goddard is the true
father of modern dry-fuel and liquid-fuel rocketry.

Bom in Worcester on October 5, 1882, his early school-
ing and his college work were all obtained at Boston, where
he lived until he was sixteen, and at Worcester, where he
was graduated from the Worcester Polytechnic Institute in
1908. His academic career was conventional, rising in the
usual steps from fellowship to instructor to assistant pro-
fessor and finally to full professor at Clark University. His
only “foreign” adventure was to accept a research fellowship
at Princeton, in 1912, the year following completion of his
work for the degree of Doctor or Philosophy at Clark.

In his school days he was a serious young man, with an
odd streak of scientific speculativeness in his nature. He en-
joyed mathematics, was fond of figuring out faster ways to
travel, and better ways to do things in general. In his fresh-
man year at college one of his professors assigned the topic
“Traveling in 1950” as a theme subject. Goddard produced
a bold paper which he read before the class, deseribing i
some detail a railway line in which the cars were supported
electromagnetically without any metal-to-metal contact, in
a tube from which the air had been exhausted. With such
a vacuum railroad he calculated it would be perfectly pos-
sible to make enormous velocities safely; for example, a run-
ning time of ten minutes from Boston to New York.

"T'en years later, when the French inventor Emile Bache-
let proposed a similar plan for an electromagnetic railway,
the editor of the Journal of the Worcester Polytechnic In-
stitute remembered Goddard and wrote him for comment.
Geddard produced a thorough mathematical critique of
Bachelet’s “frictionless railway,” and sent along a short story

basced on the theme, which he had written about 1906.

*Extracted by permission from Mr, Pendray’s book "The Coming Age of
Rocket Power,” copyright 19435, 1947, by Harper & Brothers.

As a young professor of physics, Goddard made contri-
butions of importance on the conduction of electricity in
powders, the development of crystal rectifiers, the balancing
of airplanes, and the production of gases by electrical dis-
charges in vacuum tubes. During his fellowship at Prince-
ton, he produced the first laboratory demonstration of me-
chanical force from a “displacement current” in 2 magnetic
field; this current being the fundamental concept in Max-
well's theory of electromagnetic waves (radio). These ex-
ploits however were merely by-products and tune-ups.
His real love, after he had been led into it by curiosity about
the upper stratosphere, was rockets and jet propulsion.

Goddard comes of an old New England family; one of his
ancestors was Captain Levi Pease, who operated -an early
stagecoach line between Boston and New York. His father
was in the business of manufacturing power-driven knives
of the sort used in cutting paper and wood. The whole
Goddard family was interested in transportation and me-
chanics: he grew up in an atmosphere of machinery and
engineering accomplishment..

He doesn’t remember exactly when he made his first ex-
periments with rockets, but recalls quite vividly carrying
on some static tests with small rockets in 1908, in the base-
ment of Worcester Tech. He promptly filled the whole
place with smoke, and had to talk fast to get out of trouble.
While at Princeton in the season of 1912-13 he made the
computations that formed the basis of his Smithsonian
paper of 1919. It was in this period, when about thirty, that
the great excitement of discovery first began to come to
him. The caleulations showed that only a little fuel, rela-
tively, would be needed to lift a pay load to really great
heights by rocket. The theory, in fact, was so promising he
could hardly wait to begin transforming his figures into
actuality. .

Upon returning to Clark in 1914 he began experiment-
ing with ship rockets, which he purchased out of his slender
salary as an instructor. Next came tests with steel rockets
using smokeless powder, fired both in air and in & vacuum.
Connection to 2 vacuum pump required the installing of
extensive piping in the basement workroom at Clark. On
one occasion Dr. A. G. Webster, head of the physics de-

artment, viewed the pipe system with an edmiring eye.
“Well, Robert,” he exclaimed, “when you go 1 hope you
leave all this tubing here!”

In the course of these experiments, Goddard spent some
eight hundred dollars of his own money, and by 1916 had
reached the }imit of what he thought he could do on his own
resources. Being inexperienced in the ways of self-promo-
tion, he could think of no way to obtain a backer except to
make out a report of what he had done with rockets, and
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project what he thonght could finally be accomplished.
With characteristic thoroughness, he cast the paper into the
best scientific form, rewriting it several times. To complete
the job he bound ir in 2 special cover with a neat gold
border, and sent it away to one foundation after another,
hoping for support.

5 g Smithgcggian Institution was almost the last address
on his list, After filing away the collection of polite refusals
he had received from the others, it was with some hesitation
he sent the document forth once again. This time, after an
interval of about three weeks, he received a letter from Dr.
Charles D. Walcott, then secretary of the Smithsonian,
commending him on his zeport, and asking how much
would be needed to continue the work. Goddard-debated
between asking a safe $2,500, which he felr would be in-
adequate, and $10,000, which perhaps would be enough
but might be refused. Finally he compromised on $5,000—
and by return mail received a warm letter granting his re-
quest. Folded with the letter was an advance of $1,000; the
lazgest check he had ever seen.

Then began the series of experiments which were to
launch modern rocketry and gain Goddard world-wide
prominence. Almost nobody except those immediately en-
gaged knew what these experiments were until the first
Monday morning in January, 1920, when the Smithsonian
Institution issued a nmews release on the work and simul-
taneously published the Worcester scientist’s first paper on
rockets: a modest sixty-nine-page monograph bound in
brown paper, entitled “A Method of Reaching Extreme
Altitudes.” It was issued as a pazt of the Smithsonian Mis-
cellaneous Collections, Volume 71, No. 2. Exactly 1,750
copies were published. This classical treatise, which marked
the beginning of an era, is now out of print. Since the war
it has become such a collector’s item that even photostatic
copies are quoted by booksellers at $35 each.

Goddard divided his initial paper into three parts, dealing
respectively with the theory of rockets, the experiments he
made before 1919 (some of them at Worcester Polytechnic
Institute and the others at Mount Wilson Observatory dur-
ing the first World War)® and the caleulations derived
from theory and experiment.

It is these calculations which are today the most interest-
ing, Among other things he figured out the “initial masses”
of a series of theoretical rockets which would be powerful
enough to lift a pay load of one pound to various heights in
the atmosphere. Making some assumptions as to the jet
velocities attainable, and the efficiency of his reaction
motors, he concluded that to raise one final pound of rocket
to a height of 35 miles would require a starting weight of

*After the entry of the United States into the war in 1917, Goddard
volunteered his services and was sef fo the task of exploring the military
possibilities of rockets. He succeeded in developing a tzajectory rocket
which fired intermittently, the charges being injected into the combustion
chamber by a method similar to that of the repeating rifle, The rocket had
five charges and was capable of carrying 2n iror weight which simulated
a war head, He also developed projectile rockets up fo three inches in
diameter, intended to be fired at tanks and military personnel from a
Iaunching tube held in the hands aad steadied by two short rear legs: a de-
vice in many respects similar to the “bazooka of World War II. These
weapons were demonstrated at Aberdeen Proving Grounds on November
19, 1917, before representatives of the Signal Corps, the Air Corps, the
Army Qrdnance and others. The demonstrations went off successfully, but
the Armistice next day put an end to the war and also to the experiments.
Goddard’s data on these weapons have ever since beer locked in the
archives of the War Diepartment at Washington.
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only 3.66 pounds, provided an “effective velocity” of 7,000
feet per second could be obtained.

This “effective velocity” was a figure representing the
pezformance of the rocket. Goddard assumed that it would
not be impossible to attain an “effective velocity™ of 7,000
feet per second, though today this proposition does not ap-
pear as simple as his early calculations made it seem.

To show what really great altitudes could be obtained
with a relatively small starting weight, continuing to assime
an “effective velocity” of 7,000 feet per second, he showed
that an altitude of 71 miles would be reached with a total
starting weight of 5.14 pounds; 115 miles with a starting
weight of 6.40 pounds, and 437 miles with an initial mass
of only 12.33 pounds.

Just in case these high “effective velocities” would not be
forthcoming, Geddard also made calculations for an “ef-
tective velocity” of 3,500 feet per second, which he declared
would allow of “considerable inefficiency in the rocket ap-
paratus.” The starting weights for the various altitudes now
came out higher: 12.6 pounds for 35 miles, 24.36 pounds
for 71 miles, 38.1 pounds for 115 miles, and 267.7 pounds
for 437 miles. Even here, Goddard concluded,“the mass is
sufficiently moderate to render the method perfectly prac-
ticable.” _

As a way to constract rockets with a suitable ratio of pro-
pellant to structure to permit of such high altitudes, God-
dard went on to give a clear explanation of the theory of
the step-rocket, a device upon which he had himself re-
ceived the basic patent nearly six years earlier, July 7, 1914.
A steprocket, of course, is a multiple rocket, in which the
larger part is consamed, to give high velocity to the smaller
part. T'wo, three or more rockets may be joined together in
this way and shot in series, each charge giving increased
velocity to the portion that remains,

He also disclosed that he had put to rest the old fallacy
that a rocket thrusts by “pushing against the air.” He had
shot rocket motors in partial vacuum, and obtained results
equal to or even better than at atmospheric pressure. Like-
wise, he had tackled the problem of constructing dry-fuel
motors separate from the powder charge, and had developed
successful intermittent motors in which the propellants
were inserted by a device working on the general principle
of the machine gun.

He ended the report with what was, for 1919, a startling
conclusion: that in theory at least it should be perfecily
possible to shoot a rocket at such velocity that it would not
return to the earth. With a total launching weight of only
eight or ten tons, he estimated, a rocker could be constructed
capable of carrying enough magnesium powder to create a
telescopically visible flash against the dark side of the moon.

It was this discussion of a possible moon-rocket, rather
than the less spectacular but more practical work reflected
by the rest of the book, that most forcefully reached the
public. Newspaper readers across the continent were moved
to excitement, comment and derision. The rocket came
forth once more out of the history books and military mu-
seums and began to have the beginnings of a new world
prominence—only this time with an ironic twist. During
the period when for the first time it was really undergoing
something like gemuine scientific development, the rocket
was to become, to many unthinking people, a symbol of
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impractical ideas and fantastic schernes. Everyone who had
to do with rockets during the next two decades was to be
branded as “queer”; and rocketors were to inherit the mantle
of ridicule previously worn by airplane pioneers.

The publicity accompanying the release of Goddard's
report made a stir abroad as well as in this country. In 1915
rocketry was completely dead in Furope, and had been
since before the turn of the century. Unexpectedly in 1923,
there appeared a highly technical little book printed in
Munich at the author’s own expense, called Die Rakete zu
den Planetenraumen, or in English, “The Rocket into In-
terplanetary Space.” The author was an unknown pro-
fessor of Hermannstadt, Transylvania, named Hermann
Oberth. His book bristled with technical language and
obscurities.

Oberth had received a copy of Goddard’s 1919 report di-
rectly from the author in late May or June of 1922, in re-
sponse to a quaintly worded letter in English written from
Heidelberg May 3 of that year.

Dear Sir: {Oberth wrote Goddard)

Already many years I work at the problem to pass over
the atmosphere of our earth by means of a rocket. When
1 was now publishing the result of my examinations and
caleulations, I learned by the newspaper, that I am not
alone in my inquiries and that you, dear Sir, have al-
ready done much important works at this sphere. In spite
of my efforts, I did not succeed in gerting your books
about this object. Therefore 1 beg you, dear Sir, to let
them have me. At once after coming out of my work I
will be honored to send it to you, for I think that only
by common work of the scholars of all nations can be
solved this great problem.

Yours very truly

Hermann Oberth, stud. fnath. Heidelberg.

Oberth’s book set forth in greater detail than Goddard’s
reports the theoretical background of possible interplanetary
travel by means of rocket power, and touched off a great
controversy. Technical men in high places, some of whom
had apparently not even read the book, criticized and ridi-
culed it. Oberth also had his adherents; men of similar
ideas began to write books in defense and explanation.

One of the volumes soon to follow was written by Dr.
Walter Hohmann, city architect of Essen-on-the-Ruhr. Its
confounding title was Die Erreichbarkeit der Himmels-
korper, or “The Attainability of the Celestial Bodies.” He
dealt, in a fashion even more bloodless and mathematical
than Oberth, on the theoretical problems of departure from
the earth, return to the earth, free coasting in space, circu-
Jar orbits around other planets, and landing on the celestial
bodies.

It was not until Max Valier, later to become famous as
a spectacular experimenter with rockets and rocket cars,
wrote his book, Der Vorstoss in den Weltraum (“A Dash
into Space”) late in 1924 that the subject began to come
down out of the clouds and take on a semblance of some-
thing that ordinary people could understand. Valier’s book
discussed interplanetary fight in laymen’s language. It still
conteined mathematical passages (written for him, it has
been reported, by Oberth) but these could be skipped by

the reader without losing any of the sense of the argument.

January-February
In 1926, Willy Ley, a young man who was later to be
come one of the organizers of the Verein fur Ramschiffahy
(the Gemman Rocket Society), joined this battle of the
books with a small volume of eighty-three pages, entitled
Die Fahst ins Weltall (“Traveling in Space™. In the en
suing five years many other German books appeared on
rockets, rocketry and flight to interplanetary space. These
included, besides the technical and popular books, 2 manu-
script for a film eniitled Frau im Mond (“The Gisl in the
Moon™), written by Thea von Harbau, then the wife of
Fritz Lang, the motion-picture director. This later was
turned into a popular movie and also a novel, and was to
play a curioys part in the story of rocketry in Germany. In
France, at Jeast one important book on rockets and inter-
planetary flight soon appeared: a small monograph by
Robert Esnault-Pelteric, an aircraft engineer and manuw
facturer. It was later enlarged into a major book, L'Astro-
nautique. In Russia, books on rocketry and interplanetary
travel began coming from the press as early as 1924.

But in terms of furtherance of the rocket, all this unfor-
tunately meant very little. The Germans were too busy
arguing the merits of space flight to do any actual experi-
menting. The British and French were entirely oblivious
of the practical side of the matter. The Russians were
making some preliminary moves toward experimentation,
but had not begun to do anything. In the meantime God-
dard was going doggedly ahead, making and shooting
rockets.

After the publication of “A Method of Reaching Extreme
Altitudes,” which dealt so optimistically with dry-fuel pro-
pellants, Goddard came to the conclusion that despite the
convenience of these fuels they could not bring about the
results he had in mind. Accordingly he gave them up and
turned his attention to the problems of developing liquid-
fuel rockets.

From 1920 until 1922 he made what are now known as
proving stand tests with liquid-fuel motors, trying liquid
oxygen and various liquid hydrocarbons, including gasoline,
liquefield propane and ether. He presently decided that
liquid oxygen and gasoline made the most practical combi-
nation; virtually all of his subsequent liquid-fuel experi-
ments were carried out with these liquids.

By 1923—the year Oberth’s book appeared in Europe—
Goddard had reached the point of trying an actual shot with
a liquid-fuel rocket. Still working with funds supplied by
the Smithsonian Institution, he constructed a small rocket
in which the fuels were fed to the motor through pumps.
'This contrivance was tzied on the proving stand, but was
not released for flight. Two vears of further experiment
followed, culminating in the production of a second gaso-
line and lquid-oxygen rocket. This one dispensed with
pumps and made use of nitrogen gas under pressure to force
the propellants into the combustion chamber. Like its pred-
ecessor, it was not considered good enough to release for
actual flight.

A year later Goddard finished his third liquid-fuel rocket,
and on March 16, 1926, let it fly. This was the first actual
shot of a liquid-fuel rocket anywhere in the world. It oc-
curred at Auburn, Massachusetss, on a cold, clear spring
day. There was snow on the ground, a couple of inches or
s0. The experimenter and his assistents were heavily



1948

bundled up: Goddard in 2 huge double-breasted overcoat

and a fat cloth cap. Though his associates wore gloves, he

went barehanded, his gloves crammed into the bulging
ket of his coat.

The only witnesses to that historic flight other than Dr.
Goddard himself were Henry Sachs, machinist and instru-
ment maker of the Clark University shop; Dr. P. M. Roope,
assistant professor of physics at Clark (now head of the
physics department), and Mrs. Goddard, who came along
to take the picrures which later documented the report.

The rocket was an odd and fragilelooking contrivance.
The motor, with its metal nozzle nearly as long as the cy-
lindrical blast chamber, was mounted at the forward part
of the rocket in a slender frame consisting of the fuel pipes,
crossed by a bracing sirut engaging the nozzle. The whole
rocket was about ten feet tall; the motor measured over all
about two feet, and fuel tanks were about two and a half
~ feet long. The motor was thus separated {rom the rest of the
rocket by an air gap of four or five feet, bridged by the
thin metal tubing that conducted the propellants.

The purpose of this arrangement was to place the motor
at the front, where Goddard then believed the thrust should
be applied for the best stability in flight. The motor was
ignited through 2 tube at the top, the ignition being sup-
plied by an assistant equipped with a blowtorch on a six-
foot pole. In pictures taken before the shot, the assistant is
shown posing calmly with the blowtorch held at the ignition
point. It is probable he was not quite so collected when the
actual shot occurred, for the ignition period is a touchy mo-
ment in the launching of any rocket—if it is going to ex-
plode, it most likely will do so then.

Goddard’s 1926 rocket did not explede. Instead, it took
off with a loud roar, rose in a high trajectory, and flew for
two and a half seconds, traveling a distance of 184 feet.
Timing it with a stop watch, he calculated later that its
average speed was 60 miles an hour.

‘This pioneer rocket was not, obviously, very well laid out
for flight. The design was unnecessarily awkward because
the motor had been placed at the front—an early error of
almost all rocket experimenters.

The location of the motor with respect to the center of
gravity of rockets is still a subject for some debate among
experimenters, but Goddard, who has built many since that
dav in 1926, has delivered himself unequivocally on the
subject. ‘

(The combustion chamber and nozzle were located for-
ward of the remainder of the rocket, to which connection
was made by two pipes. This plan was of advantage in
keeping the flame away from the tanks, but was of no value
in producing stabilization. This was evident from the fact
that the propelling force lay along the axis of the rocket, and
not in the direction in which it was intended the rocket
should travel, the condition therefore being the same as that
in which the chamber is in the rear of the rocket. The casc
is altogether different from pulling an object upward by a
force which is constantly vertical, when stability depends
merely on having the force applied above the center of
gravity.)*

The 1926 rocket had another feature of interest: the fuels

*Liquid Propellant Rocket Development (Smithsonian Institution)
1936,
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were forced into the motor by oxygen gas pressure. The
evaporation of the liquid oxygen, together with oxygen
pressure gas supplied before starting, furnished pressure
during the flight.

Following this first shot, other short Hights with
liquid-fuel rockets were made at Auburn; all very quietly,
with such elaborate secrecy that nobody but the expesi-
menter and his immediate circle knew what was going on.
But rocket experimentation is hard to keep a secret; the
rocket itself is a mighty self-advertiser. On July 17, 1929,
Goddard shot a rocket of some size, big enongh to carry a
small barometer and a camera. It made noise in proportion.
Someone who witnessed the Hight [rom a distance mistook
the rocket for a burning airplane and notified the police and
fire departments. ,

Goddard was on the front pages of the newspapers again
the next day: for the first time, virtually, since the publi-
cation of his “A Method of Reaching Extreme Altitudes.”
This time the uses of publicity were to be proved to him in
a most pleasant and exciting way. Colonel Charles A
Lindbergh, then at the height of his popularity, read about
Goddard’s experiments and became interested. He com-
municated his interest to Daniel Guggenheim, and the cap-
italist made a grant of funds to put Goddard’s work on 2
considerably more adequate financial basis.

Goddard meanwhile had moved his experiments to more
secluded quarters at Fort Devens, Massachusetts, on ground
placed at his disposal by the United States Army. Here,
though he was free from unwelcome visitors, the work was
going slowly, principally because of the difficulties of trans-

ortation.

When word came of the Guggenheim grant, the fixst job
was to select a suitable site for the experiments. He chose
New Mexico, it being a country “of clear air, few storms,
moderate winds and level terrain.” The fnal decision fell
upon the vicinity of Roswell, in the south, where there
were good power and transportation facilities. The actual
site was the Mescalero Ranci where a shop was erected in
September, 1930, large enough for himself and four as-
sistants. A small tower 20 feet high was then built near the
shop for static tests, equipped with heavy weights 1o keep
the test rockets from rising out of the tower. A 60-foot
launching tower previously used at Auburn and Fort Devens
was put up about 15 miles away, for flight tests.

The first project was to develop a standard rocket motor
which would deliver dependable power. The motor finally
produced was 5% inches in diameter and weighed 5
pounds. Its maximum thrust was 289 pounds and it could
burn 20 seconds or more. Goddard later siated that this
motor produced the equivalent of 1,030 horsepower, or
206 horsepower per pound, the horsepower being caleu-
lated from the energy of motion of the blast, with the rocket
held at rest.

On December 30, 1930, the first flight of a rocket at the
New Mexico site took place. The rocket was 11 feet Jong,
and weighed a little over 33 pounds. It reached an altfitnde
of 2,000 feet, end a2 meximum speed of 500 miles an hour.

It was big, but it set no altitude record, for as Goddard
later pointed out, his first objective was to produce a de-
pendable rocket, not to see how high he counld shoot. To
this end he also began studying the problem of stabilizing
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the flight, for he bad become convinced that it was im-
possible for a rocket to fly even straight up withour some
sort of controlling device.

The first flight of 2 gyroscopically controlled zocket was
made on April 19, 1932. In this rocket the steering vanes
were forced into the blast of the rocker motor by gas pres-
sure—the pressure, and therefore the amount of steering,
being controlled by a small gyroscope. The scheme showed
some signs of working, but the test was hardly a complete
success. Goddard concluded that the vanes used in the ex-
perimental model were too small.

When the original Guggenheim grant was made, it had
been agreed to undertake the work in New Mexico for two
years; then study the results with a view to a two-year ex-
tension. To supervise things, a committee had been named,
headed by Dr. John C. Merriam, then president of the
Camegie Institution, and including such other sciensfic
figures as Dr. Charles G. Abbot, then secretary of the
Smithsonian Institution, Dr. Walter S. Adams, director of
the Mount Wilson Observatory, Dr. Robert H. Millikan,
president of the California Institute of Technology, and
Colonel Lindbergh.

This committee gravely studied Goddard’s reports, and
recommended the granting of funds for the two additional
years. But the great depression was then on. Goddard went
back to Clark University to resame his teaching. The
Smithsonian Institution, loath to see the research come to an
end, made a small grant to permit some laboratory tests that
did not require rocket flights. In the following year the
Danie] and Florence Guggenheim Foundation also came
to the rescue, and work was resumed in New Mexico in
1934. Taking another leave from Clark Univessity, God-
dard went back to Roswell, swept out the shop, cleaned the
lathes, fixed up the towers, and resumed his experiments.

The job, now, as he saw it, was to develop fully stabilized
flight, by whatever would be the simplest and most effective
means.

In the beginning he tried a device to which many an ex-
perimenter has given thought—a stabilizer operated by a
pendulum. Some stabilization effect can be obtained by this
means, but as the rocket’s acceleration increases, the pendu-
lum becomes less effective, because the direction of the
pendulum is inevitably a resultant between the acceleration
of gravity and the acceleration of the rocket. ;

Goddard’s pendulum-controlled rocket rose about 1,000
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feet, bellied over, flew horizontally for about two miles, and
landed 11,000 feet from the launching tower. At one point
the speed exceeded 700 miles an hour—or nearly the speed
of sound.

Goddard next approached the stabilizer problem by re-
turning to his first idea, a small gyroscope. With his gyro-
control, a series of beautiful rocket shots were made, begin-
ning March 8, 1935, when the gyrorocket reached an ale
tude of 4,800 feet, Hew 2 horizontal distance of 13,000 feet,
and made a maximum speed of 550 miles an hour. The
gyroscope was set to correct the flight when it deviated 10
degrees or more from the vertical. Since this permitted a
considerable lag, especially at the beginning, the first few
hundred feet of Hight looked like 2 fish swimming grace-
fully upward into the air. As the rocket picked up speed, the
oscillations became much smaller, then virtually disap-
peared.

The equipment was gradually improved. A notable gyro-
controlled flight was made on October 14, 1935, when the
rocket rose 4,000 feet. On May 31, 1935, a gyrorocket
reached an altitude of 7,500 feet, or neazly a mile and a
half. As in the previous experiments, Goddard was not at-
tempting to set altitude marks in these shots, but was still
concentrating on the complicated task of developing the
apparatus to 2 state of reliable performance. His gyro-rockets
weighed from 58 to 85 pounds at starting, and some were
10 to 15 feet in length.

Goddard concluded his latest report, in 1936, with the
remark that the next step in the development of liquid-
propellant rockets is the reduction of weight to a mimimum,
a natural prelude to high-altitude shots.

“Somc progress along this line,” he dryly remarked, “has
already been made.” The exact nature of this progress has
not yet been disclosed, but it is known to have included the
development of liquid-fuel pumps, which may make gas
pressure unnecessary in fusure Goddard rockets.

In 1940, Goddard reported to Washington, along with
many another rocket experimenter, for work on projects
which understandably eannot now be described. Respond-
ing to a query from an officer of the American Rocket So-
ciety, of which he is of course & member, he recently de-
clared that he has definite plans to continue his rocket re-
search in New Mexico as soon as war conditions will per-
mit. And this time he may be ready, at last, to see some alti-
tude records.

W

Consult the Book List in this issue and vse the Handy Order Form
to order any books oz the list or any others youn may desire.



General Henagan General Sage

Genenar Hexacax has long been associated with Na-
tonal Guard CAC activities, Alter |cn;r.h}- strvice 1n the
2634 CA Regiment of South Carolina, he asumed com
mand of the 107th CA Battalion which he took overseas in
1942, Fle was later given command of the 5th AAA Group
after his promotion to Colonel, and he remained in that
“pesition till his return to the United States in August 1945,

While overseas General llt'l1al_:|__1‘.t|| participated in seven
ampaigrns.

His present National Guard assignment is that of As
sitant Division Commander of the 31st |I'If~tt'nlrj.' Division

Gesenar Sace is well remembered by Coast Artillery-
men s Commanding Officer of the 200th CA Regiment of
!ht'Nt'u Mexico National Guard and later as Command
ing Officer of the Philippine Provisional Coast Anillery

ade. He surrendered with his Brigade to the _|.!|1.|n|.*~.-r
an Luzon on 9 April 1942 after distinguished serviee, and

was held as a prisonet of war until his liberation on 15
Octoher 1945,

He was :!]Flkliﬂlt‘lt .-"'u]ju:l.mt General of the State of New
Mexico on | May 1946, and now commands the 111th AAA
Btig;ulq,- of the New Mexico National Guard,

Genenar Fisuen has a record of overseas service in both
wars with the Coast Artillery Corps. He was assigned 1o
65th CA Regiment in World War 1. In the last war he

the 377th AAA AW Battalion overseas in September
1943 and commanded this Battalion during its i._'l_bllleL SETV
Ewith the 4th Infantry Division throughout the entire

General Fisher

General Moore General Hausauer

FEDERAL RECOGNITION GIVEN CAC
NATIONAL GUARD GENERALS

Five prominent CAC National Guard officers; Brigadier Generals
John C. Henagan, Charles G. Sage, George W. Fisher, Russell Y.
Moore and Karl F. Hausaver, have been Federally recognized.

General Fisher now commands the 114th AAA Brigade
of the California National Guard.

Genenar. Moorge has a long record of service in the Con-
necticut National Guard, p.l:tit'ulltri}' with the 242d CA
Ih-gjnu-m which he commanded from 1932 until 1944.
During the course of the recent war he commanded a pro-
visional C.A. Brigade at Fort Leonard Wood, Missouri,
and served on the War Department General Staff

He was Chairman and later steering member of the Wiar
Department General Staff Commitiee on National Cuard
Policy.

He is at present Acting Assistant Adjutant General of
the State of Connecticut and commands the 103d AAA
Brigade of the National Guard of thar state.

Gexnenar Hausauen ]JL']IH'.'Li to arganize and recruit the
209th CA H-:;;jnu-m of New York. He |1l':=llg|lt part of the
Hrgnm'nl into Federal service in 1941 and sailed with the
HL'_QIHH.'JH to Ireland in M.‘I}' 1942,

Alter arniving in Ireland, he was transferred 1o the Artil-
||:r_\' Staff of V {'1:-r[1i.

Later he became Chief of Transportation, Signal and
Ordnance of the G4 Section, ETOUSA, SOS.

He was then assigned to the Overlord planning siaff in
London. Afer approval of the invasion plan by the Com-
bined Chiefs of Staff, he was assigned to the General Staff
of SHAEF where he served until his return to the United
States after V] Day.

General Hausaver now commands the 105th AAA Bri-
h:.l[I'.'.' IJF I]:'H_' :\:u“' “'ﬂri': N.lﬂll}nil] Guil[{j.
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News and Comment

This Issue’s Cover
Although not attached to the 31st Brigade ar the partice
lar time this picture was taken, the 214th AAA Gun Bar
talion was with the Brigade during part of its operations
in combat.

r r 7
New Assignment for General Lutes

Secretary of Defense Forrestal has recently designated
our Association President, Lientenant General LeR. Lutes,
as Deputy Chairman of the Executive Committee of the
Munitions Board. In this assignment he will act as Deputy
to Mr. Thomas ]J. Hargrave in the laster’s capacity as ex
officio Chairman of the Executive Commitsee.

General Lutes assumes his new position after a four as
Director of the Service, Supply and Procurement Division
of the Army, 2 position which the General occupied during
the critical period following the cessation of hostilities.

We know that General Lutes carries the good wishes of
the entize Corps with him as he assumes the responsibilities
consistent with his new assignment.

7 1 f
Rockets and Guided Missiles Discussed

Although the rocket today is in the same stage of develop
ment as was the airplane at the end of World War I, it has
brought more knowledge about the earth’s upper atmos
phere in the past year than had been acquired in the previ
ous 20 years.

This new information has been acquired by the insalls
tion of scientific instruments in the warheads of V-2 rockets
fired at the White Sands Proving Ground in New Mexico,
according to Dr. C. F. Green, consulting engineer in Gen-
eral Electric’s Aercnautic and Ordnance Systems Divisions
in Schenectady, N. Y., who spoke recently before 2 joint
meeting of the Engineering Society of Milwaukee and the
Milwaukee chapters of the American Institute of Electrical
Engineers and the American Society of Mechanical Engr
neers.

Discussing “Rockets and Guided Missiles,” Dr. Green
said, “Rockets and guided missiles are demanding attention
today because the possibilities for the future are so great.
In no other branch of technical endeavor, except possibly
one, is there such 2 variety of fields of science involved. Ad:
vances in a1l of these fields are required to make possible the
needed performance for future usable weapons.”

He listed requirements as including new and greater
energy fuels and propellants, more powerful motors, new
heat-resistant materials, more accurate guiding and navige
tion equipment, better control means, radar of improved
types. “Above all,” he declared, “is ‘needed greater Enowl'
edge of ballistics, aerodynamics, particularly supersonic.
and upper atmosphere conditions.”

Missiles that fly continuously around the earth at terrific
speeds, and even inter-planetary missiles are indicated for
the future, according to the speaker, who pointed out tech

» * ¥ ¥ ¥ x ¥ xx » ¥ xxxx ¥ x x x x x y hical advances made in rocket development work.
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“Exercise Snpowdrop” Completes First Training Phase

The fizst of four phases of "Exercise Snowdrop,” the
Army Ground Forces' cold weather training exercise being
carried out by the 505th Airborne Battalion Combat Team
at Pine Camp, New York, has been completed.

Included in the first month of the exercise was individual
graining in the use of weapons and equipment, cold weather
survival instruction and methods of constructing temporary
shelters. Even thongh the command “Mount Skis” was
pever given due to lack of sufficient snow, instruction in
siing and snowshocing was given the airborne troops by
an expert ski team from Camp Carson, Colorado.

In preparation for the airborne missions of the exercise,
the parachute maintenance section of the combat team has
been improving apparatus for special equipment drops, in
addition to improvising on standard equipment for carrying
cold weather equipment during jumps.

An engineer platoon has cleared the training drop zones
of stumps and other obstructions. Training for the Engi-
neers during the first month consisted of basic bridge con-
sruction and laying mine fields.

Service firing of 75mm Pack Howitzers by “A” Battery of
the 456th Parachute Field Artillery Battalion highlighted

the artillery training. “A” Battery is commanded by Captain

Wallace Beulow, a veteran of last ycar’s Task Force Frigid in
Alaska.

Licutenant Colonel Robert H. Wienecke, of Glencoe,
Tinois, “Snowdrop” Commander, told his troops: “Our
first phase has been entirely successful. If this individual
waining phase is indicative of the over-all success .of the
Exercise, I feel extremely confident we will more than justi-
fy our fortunate selection to do this job.”

The paratroopers are now poised to enter the second
phase of the exercise which will emphasize squad size tac-
tical training and practical use of instruction on skis and
snowshoes. Pine Camp is now covered with approximately
12 inches of snow and the second bivouac i freezing
temperaturcs by the airborne men began in December.

Company problems, including an airbome mission and
48 hours in tactical training over the snow-covered terrain,
will be included in the third phase of “Exercise Snowdrop.”
Climaxed by 2 72-hour airborne exercise built around the
establishment of an airhead, “Exercise Snowdrop” will be
concluded sometime in February.

y ¥ 7
Automatic Weather Stations

The Signal Corps has developed an automatic weather
station designed to replace manned stations where it s im-
possible to maintain observers. The equipment contains
elements for measuring atmospheric pressure, temperature,
relative humidity, wind direction, and rainfall.

7y 7 7
Radar Fire Control
A recent report revealed that the Navy has designed a

34nch twin antematic gun w%xich may be an answer in part
to the missiles of the fumre.

1t will be equipped with a revolutionary radar fire-control
system by which the mount automatically picks up any
enemy aireraft or missile, tracks it, computes all necessary
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corrections for windage, temperature, and similar factors,
and opens fire a effective range.

7 f 71
New Members of Association Executive Council

The fo]lowing officers have been elected to the Execu-
tive Council as a result of the balloting conducted in the

September-October and NovemberDecember issues of the
Jounmaw:

Vice President
Major General Lyman L. Lemnitzer
Council Members
Colonel Paul H. French
Colonel Leonard L. Davis
Colonel John H. Madison
Lieutenant Colonel Sam C. Russell

"The Council as it is now constituted may be seen in the
masthead on the opposite page.

y v 1
Standby Reenlistments Authorized for GI's Crowded
QOut of Colleges '

The Army and the Air Force have acted to take some of
the pressure off the Nation’s overcrowded educational in-
stitutions in 1948. Recognizing that veterans using their
GI Bill of Rights benefits have jammed the housing ac-
commodations and classes at most of the Nation’s colleges
and universities, the services have now made it possible for
short-term men to continue in uniform on 2 standby basis
until the institutien they wish to attend under the GI Bill
has room for them.

Under the new plan those serving shori-term enlistments
in the Army or Air Force who have unused educational
benefits under the GI Bill of Rights may extend their en-
listments to three, four or five years with the promise that
they will be discharged at any time subsequent to com-
pletion of their original term of enlistments in ozdex to use
their educational benefits.

Discharge will be granted when an application is accom:
panied by a letter from the registrar or other appropriate
official of an accredited educational institution stating that
the applicant has been accepted for enzollment during a
specific school term. In every case, discharge will be accom-

plished a full month before the beginning of the school

term.
s r 7

New Weapons Research
The Government is spending hundreds of millions of
dollars in preparation for possible war in the upper atmos-
phere, war involving supersonic speed, and war in Arctic
cold, President Truman’s scientific research board reported
recently. Discussed in the report are studies for develop-
ment of guided missiles, jet and rocket aircraft, atomic
weapons, and a host of electronic devices.
Among the more significant electronic developments is
a “revolutionary radar fire-control system” which may one
day be perfected into a defense agamst rocket-borne weap-
ons of atomic warfare,
1. 1 f
Unit History Received

The following unit history has been received since the
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New Mexico:

Headquarters, 200th AAA Group, Roswell

Headquarters, 515th AAA Group, Roswell

Headquarters, 697th AAA AW Batialion, Roswell

Battery “B,” 697th AAA AW Battalion, Carlsbad

Battery “C,” 657th AAA AW Battalion, Artesia

Headquarters Battery, 716th AAA Gun Bn., Deming

Battery “C,” 716th AAA Gun Battalion, Lordsburg

Battery “D,” 716th AAA Gun Battalion, Hot Springs

Headquarters Battery, 717th AAA Gun Battalion,
Albuquerque

Battery “A,” 717th AAA Gun Battalion, Farmington

Battery “C,” 717th AAA Gun Battalion, Socorro

Headquarters Battery, 726th AAA Battalion, Albu-
querque

Battery “C,” 725th AAA Battalion, Santa Fe

Headquarters Battery, 804th AAA AW Battalion,
Tucnmeari

Battery “D,” 804th AAA AW Battalion, Clayton

Headquarters Battery, 894th AAA AW Battalion,
Tucumcari

New York:

last issue of the Joummar:

184th AAA Gun Battalion.

Any other CAC units which have completed histories ate
requested to forward a copy to the Journaxr office where
they will be kept in a permanent file as 2 readily accessible
source of historical information.

r £ 7
Additional National Guard Units

The following National Guard Coast Artillery Corps
units have been Federally recognized since the last issue
of the Jourwar.:

California;

Battery “B,” 272d AAA AW Battalion, San Diego

Battery “A,” 682d AAA AW Battalion, San Diego

Battery “C,” 682d AAA AW Battalion, Lynwood

Battery “B,” 720th AAA Gun Battalion, Long Beach

Batiery “B,” 746th AAA Gun Battalion, San Diego
Connecticut:

Battery “C,” 745th AAA Gun Battalion, New London

Battery “D,” 745th AAA Gun Battalion, New Haven
District of Columbia:

Battery “A,” 340th AAA AW Battalion, Washington Headquarters & Headquarters Battery, 7th AAA AW

Battery “B,” 340th AAA AW Battalion, Washington Battalion (SM), Albany

Battery “C,” 340th AAA AW Battalion (SP), Washing- Battery “A,” 7th AAA AW Batialion (SM), Albany

ton Battery “C,” 7th AAA AW Battalion (SM), Albany
Battery “B,” 380th AAA AW Battalion, Washington Medica] Detachment, 7th AAA AW Battation (SM),
Mineis: Albany _
Battery “B,” 396th AAA AW Battalion (SM), Bloom-  Headquarters & Headquarters Battery, 72d AAA Gun
ington Battalion, Buffalo

Medical Detachment, 396th AAA AW Battalion (SM)),
Bloomington

Battery “C,” 693d AAA AW Battalion, Chicage

Battery “B,” 698th AAA. Gun Battalion, Chicago

Medical Detachment, 698th AAA Gun Battalion,
Chicago

Minnesota:

Battery “B,” 256th AAA AW Battalion (SP), St. Paul

Battery “C,” 256th AAA AW Battalion (SP), St. Paul

Battery “D,” 256th AAA AW Battalion (SP), St. Paul

Battery “C,” 598th AAA Gun Battalion, Duluth

723rd Ordnance Maintenance Company AA, Duluth

New Hampshire:

Headquarters & Headquarters Battery, 210th AAA AW
Battalion, Berlin

Battery “D,” 210th AAA AW Battalion, Pranklin

Headquarters & Headquarters Detachment, 237¢h CA
Battalion, Dover

New Jersey:

Medical Detachment, 1224 AAA Gun Battalion, Ailantic
City

Battery “B,” 122d AAA Gun Battalion, Atlantic City

Headquarters & Headquarters Battery, 311th AAA AW
Battalion, Newark

Battery “A,” 311th AAA AW Battalion, Newark

Medical Detachment, 311th AAA AW Battalion, New-

ark

Headquarters & Headquarters Battery, 372d AAA Group,

Newark

Nevada:

Battery “B,” 421st AAA Gun Battalion, Winnemucca

Battery “A,” 72d AAA Gun Battalion, Buffalo

Headquarters & Headquarters Battery, 223d AAA Group.
Brooklyn

Headquarters & Headquarters Battery, 244th CA Group.
New York City

Headquarters & Headquarters Battery, 245th AAA Bar
talion, Brooklyn

Battery “A,” 245th AAA Batralion, Brooklyn

Batterv “C,” 245th AAA Battalion, Brooklyn

Headquarters & Headquarters Detachment, 259th CA
Battalion, New York City

Headquarters & Headquarters Detachment, 289th CA
Battalion, New York City

Headquarters & Headquarters Battery, 336th AAA Gun
Battalion, Utica

Medical Detachment, 369th AAA Gun Battalion, New
York City

Headquarters & Headquarters Battery, 369th AAA Gun
Battalion, New York City

Battery “A,” 369th AAA Gun Battalion, New Yotk City

Battery “B,” 369th AAA Gun Batration, New York City

Battery “C,” 369th AAA Gun Battalion, New York City

Battery “D,” 369th AAA Gun Battalion, New York Cits

Headquarters & Headquarters Battery, 870th AAA AW
Battalion (SP), New York City

Battery “A,” 870th AAA AW Battalion (SP), New York
City .

Battery “B,” 870th AAA AW Battalion (SP), New York
Ci

Battetryy “C” 870th AAA AW Battalion (SP), New York
City
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Rartery D, 870th AAA AW Battalion (SP), New York
Cs
Batt:ryy “C,” 989th AAA AW Battalion, Rochester
Headquarters Battery, 952d 6” Gun, New York City
Headquarters Batrery, 953d 6” Gun, New York City
CA Battery, 986¢th, 90mm (AMTB), New York City
CA Battery, 987th, 90mm (AMTB), New York City
CA Battery, 988th, 90mm (AMTB), New York Gity
North Carolina:
Headquarters & Headquarters Battery, 150th AAA Gun
Battalion, Wilmington
Battery “A,” 150th AAA Gun Battalion, Wilmington
Ohio:
Headquarters & Headquarters Battery, 183d AAA AW
Battalion, Ft. Hayes
Headquatters & Headquarters Battery, 37Ist AAA
Group, Dayton
Pennsylvania:
Headquarters & Headquarters Battery, 118th AAA
Group, Philadelphia
Battery “A,” 689th AAA AW Battalion (SP), Pittsburgh
Battery “B,” 689th AAA AW Battalion (SP), Pittsburgh
Headquarters & Headquarters Battery, 709th AAA Gun
Baualion, Philadelphia
Medical Detachment, 724th AAA Gun Battalion, Pitts-
burgh
Rhode Island:
Battery “A,” 243d AAA AW Battalion, Providence
South Carolina:
Battery “A,” 713th AAA Gun Battalion, York
Virginia:
Medical Detachment, 691st AAA AW Battalion (SP),
Portsmouth
Washington:
Headquarters & Headquarters Battery, 420th AAA Gun
Battalion, Yakima
Battery “B,” 420th AAA Gun Baualion, Prosser
Battery “C,” 420th AAA Gun Battalion, Pasco
Battery “D,” 420th AAA Gun Battalion, Pasco
Battery “B,” 700th AAA AW Baualion (SP), Shelton
Battery “D,” 770th AAA Gun Batialion, Seattle

AR
National Guard to Get More Weapons, Equipment

An increase in weapons and other equipment issued to
National Guard Army units to meet their expanded strength
since Federal recognition has been announced by Major
General Kenneth F. Cramer of the National Guard Bureau.

“The amount of ordnance equipment available to hun-
dreds of units will be doubled or tripled in accordance with
their growth since they were Federally recognized, con-
tingent on adequate storage facilities and existing supply
conditions,” General Cramer said.

“The National Guard, with approximately 200,000 men
in training, has reached the stage where equipment, storage
and training facilities are of prime importance.”

Of the more than 3,400 Army units Federally recog-
nized since postwar organization of the Mational Guard
began in June 1946, approximately 2,200 in the States,
the Territories and the District of Columbia will be eligible
for the higher equipment allotments.
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Units reaching Stage 1! in assigned strength (40 per cent
officers and 30 per cent enlisted men) will be able to requi-
sition up to 50 per cent of their peace strength allotment in
crew-served weapons, vehicles and gas masks, and up to 75
per cent in individual weapons. (Crew served weapons, such
as machine guns, artillery, etc., require more than one man
for operation.) (Full peacetime strength of National Guard
units is set at 80 per cent of the full wartime strength tables
of organization.)

Units reaching Stage V (60 per cent officers, 50 per cent
enlisted men) will be eligible to requisition up to 100 per
cent of individual weapons, up to 75 per cent of the others.

Equipment for National Guard Army units is supplied
by the Department of the Army. In general, units are is-
sued 25 per cent of their ultimate equipment allotment, de-

ndent on the supply status of ndividual items, on bein
granted Federal recognition. Units are eligible for recogni-
tion on reaching 25 per cent officer and 10 per cent enlisted
strength.

Equipment used by the National Guard is equivalent to
that of the Regular components.

For example, on Federal recognition an infantry rifle
company is issued carbines, machine guns, mortars, grenade
and rocket launchers, as well as automatic and garand
rifles, automatic pistols and vehicles of various types.

Units that have now reached the required stage strengths
will have their equipment augmented in line with the new
percentage allowances as quickly as possible under req-
uisition from the states and contingent on storage and
existing supply factors.

y ¥ 7
National Guard Increases Fire Power of its AAA

The Army will increase the fire power of its National
Guard Antiaireraft Artillery by eliminating ol searchlight
battalions and converting its semi-mobile gun and semi-
mobile automatic weapons battalions to completely mobile
outfits according to the Chief of the National Guard Bureau.

“As an integral component of the Nation's security estab-
lishment, the new National Guard is organized to be most
effective in any emergency,” General Cramer said. “This
action, which is in accord with policy approved by Secre-
tary of the Army Royall, will increase the mobility of the
Guard’s Antiaircraft Artillery and keep it in line with
the Regular Army.”

Six searchlight battalions, 21 semi-mobile automatic
weapens battations and 24 semi-mobile gun battalions
which already have received Federal recognition are im-
mediately affected. "They will be converted to mobile auto-
matic weapons and gun battalions as quickly as new equip-
ment can be supplied.

Ultimately, 98 bastalions and supporting elements will
be affected, including some 600 individual units with a
planned strength of 58,975 men. The postwar National
Guard was given an allotment of 21 scarchlight battalions,
32 semimobile gun battalions and 45 semi-mobile auto-
matic weapons battalion.

Although no inerease in the mumber of Antiaircraft Ar-
tillerv baitalions is contemplated, approximately 2,500 of-
ficers and enlisted men will be added to the troop basts.

"The new-type battalions, being completely mobile, will
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be able to move all their equipment at one time instead of
returning for part of their equipment or requiring attach-
ment of outside transportation as was the case with the
semni-mobile units.

r 7 7

New Officer Promotion Policy Adopted for
National Guard

A new promotion policy for officers of National Guard
Army units has been announced by Major General Ken-
neth F. Cramer, Chief of the National Guard Bureau.

Under its terms, minimum service in grade in the post-
war National Guard plus a rating of excellent will make
officers eligible for promotion to the next grade. Affected
are the ranks of first and second lieutenant, captain, major
and lieutenant colonel.

Hitherto, vacancies in these grades, with the exception of
second lieutenancies, could be filled only by men having
held similar positions in grade or responsibility during ac-
tive Federal wartime service. Second Lieutenants may be
commissioned from among eligible enlisted men of the first
three grades.

For promotion to the next grade the following minimum
service in grade in the postwar Naticnal Guard is re-
quired with the exception that service in 2 similar rank dur-
ing the war may also be counted toward the minimum re-
quirement:

Second Lieutenant .............. 2 years
First Lieutenant ................ 3 years
Captain .. ..o vi i 5 years
Major ....ooiviiii i 3 years

Lieutenant Colonel

Under a special provision, officers appointed to a lower
grade because there was no vacancy in their unit for the
higher grade but actunally performing the duties of the
higher grade may be promoted to the higher position after
a minimum of one year service with an efficiency rating of
excellent.

The new rules will prevent a loss of valuable officer ma-
terial to the National Guard. Under the wartime service
requirement it was necessary to fill many vacancies with of-
ficers who were within a year or less of the maximum age
level for their particular grade. Instead of the men being
forced to resign when they reach the maximum age limit
for their grade they may now be promoted to vacancies in
the higher grade if they meet the new minimum service re-
quirements.

Officers Federally recognized in the postwar National
Guard in the grades affected included 1,095 lieutenant
colonels, 644 majors, 4,732 captains, 4,936 first lieutenants
and 2,093 second lieutenants, for a total of 13,500, as of
Qctober 31, 1947,

y 1 7
Bombs Buried

Shortage of magazine storage space for the large quantity
of ammmunition now on hand has led to the development
by the Ordnance Department of a process of burying bombs
in the earth to preserve them. Called “Operation Buried
Alive,” this new project, which is still in the experimental
stage but which gives every promise of being completely

January-F ebruar_y

successful, can result in substantial savings.

First, it can eliminate need for new magazine construc-
tion; secondly, it will cut surveillance to a minimum; and
thirdly, it will make no longer necessary periodic inspections
with possible renovation and repeated coating with preser.
vative materals.

r 7 7

Additional ORC Units

The following ORC unit has been activated since the
last issue of the Joumwar:
California:
330th Coast Artillery Battery, HD (6” Gun), May-
wood,
y 7 7

New Airborne Tactics

General Jacob L. Devers, Commanding General of the
Army Ground Forces, predicted recently that in future wars
infantry troops will drop from the skies with full combat
equipment in detachable airplane compartments. Each para-
chute unit would contain several men. Paratroops using in-
dividaal parachutes, he said, are on the way out.

These developments may take the form of droppable or
detachable compartments. Eventually, the entire plane will
parachute to a landing, utilizing some refinement of the
German-invented ribbon parachute which is already under-
going tests for landing cargo, he said.

With airbomne infantry divisions, and with standard in-
fantry divisions completely air-transportable, aitheads with-
in striking distance of an enemy’s factories, stockpiles,
launching sites, and airfields could be established more
quickly and easily than beachheads far remote from the
sources of his attacks.

¥ f 7
Correction to Address Supplement

The following officer’s address was erroneously listed in
the address supplement which accompanied the September-
Qctober issne:

Colonel Ferdinand F. Gallagher, 935 26th Street, Arling-

ton, Virginia.
rf 7 7
New Powder

A patent on a new method for making rifle powder has
been granted to a New Jersey man. The new propellant
uses violent explosives like TINT and PETN, formerly em-
ployed only as bursting charges in high-explosive projectiles,
for boosting bullet speeds.

The trick lies in finely pulverizing the high explosive
and imbedding each of its tiny grains (about .003-inch in
diameter) in a pellet of conventional smokeless powder.
This sets off thousands of small bursts of high energy be-
hind the ballet, without generating uneven or dangerously
high pressure in the weapon’s bore. The new propellants
have been tested in both military and sporting cartridges.

Remember the Journal and the discounts we grant
if you are interested in purchasing books, magazines
or engraving.
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SEACOAST SERVICE

) TEST SECTION

Any individual, whether or not he is a member of the service, is invited to submit constructive suggestions relating 1

under study by the Seacoast Service Test Section, Army Ground Forces Board No. 1, or to present any

groblem that may properly be considered by the Section. Communications should be addressed to the President, Sea
coust Service Test Section, Army Ground Forces Board No. 1, Fort Baker, California.

ltems pertaining to Antiaircraft Artillery should be sent to the Antiaircraft Test Section, Army Ground Forces Board

No. 4, Fort Bliss, Texas.

Any recommendations made or views expressed herein are those of Army Ground Forces Board No. | and are not to
ke consirued as representing the opinion of all War Department or Army Ground Forces Agencies.

Coroxer R. E. Dixceman, Director

Lisurenant Coroner James T. Barser
Lisurenant Covoner Geonce B. WessTen, Jn.

LigvtenanT Coroner Wittiam L. Scuremen

Lizurenant Coroner Freveriox N. Warker, Jr.
Major Fraxas |. PavLvisten

Carramy Harorn R. BranrTsen

Carrary Kane S. Hanms

Metal Pontoons for Seacoast Artillery Target M10. This
Section recently has received these pontoons for service test.
are two pontoons to replace the three wooden pon-
toans presently used on the M10 target. These pontoons are
made of light gauge steel and are each divided into eleven
watertight compartments, each of which is fitted with a
hand hole at the top so that the interior may be
tached and serviced. These pontoons were designed to
save weight and for greater ease of repair. Metal pontoons
for the M10 target were tested first by this Section in May
1946, but were found to be of insufficient strength. The
present metal pontoons were designed to correct the defi-
tlencies found as a result of the original test.

Seacoast Artillery Target T12 with Metal Pontoons. This
target is a high speed radar target with a corner reflector
mounted on top of the mast, The target was designed
Originally 10 use wooden pontoons. These targets with
wooden pontoons have been used extensively by the Sea-
goast Branch of The Artillery School during rarger practices.

wooden pontoons have been subject to frequent leaks

and are difficult o repair. The first metal pontoons for these
Rargets were tested by the Coast Artillery Board in May
1945, It was found that the metal pontoons were too heavy,
tests were suspended pending modification. Modifica-
Hlons suggested as a result of the original test have been

:wmmd in the pontoons for the present targer. The
Somplete rarget has ﬁgn assembled and it is anticipated

E

that it will be service tested in the very near future.

Photographic Recording Instrumentation. A new photo-
graphic recording system, for use during dynamic tests of
gun data computers, has been designed and built by this
Section. Seven Bell & Howell 16-mm motion picture cam-
eras are mounted on adjustable racks to photograph seven
computer dials. An individual ulm:tmm.ignutic Frame
counter is mounted on the bracket for each camera in a
manner so that the counter is photographed simultaneously
with the dial. The camera shutters are operated in single
frame steps by a solenoid tripper synchronized by a timing
pulse from a precise electronic timer. llumination is pro-
vided by a series of Edgerton strobo-flash units. This Sys-
tem provides an exact shutter speed of 10 microseconds
(1,/100,000th of a second) which is more than sufficient to
stop a dial in motion. The master electronic timer is capable
of controlling any number of cameras, and synchronizing
them with strobo-flash units at any interval from 1 to 60
seconds with an accuracy of better than = .25 seconds,

Radar Horizontal Control in Mine Planting. This Sec-
tion is conducting a study to determine if the AN /MPG-1
radar can be used for horizontal control in mine planting.
The possible advantages by this system would be that the
planting operation would be faster, since it would be pos-
sible to furnish positions to the Mine Planter more rapidly
than before. Also the use of radar would allow mine plant-
ing under conditions of poor visibility.
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The Seacoast Branch, The
Artillery School

Bricamier Gengrar Wineram S. Lawrox,
Officer in Charge

The |.J|.'p.'|nmuul of Engineering, SBAS, has developed
training aids of advanced type for the Seacoast Artillery
Technicians Course (enlisted) and Seacoast Electronics
Course (olficers). One of these advanced type training aids
is a projecting oscilloscope which throws an enlarged image
ﬂr thE’ {:thﬂ( € ray rl.'l.h{' I;ll.'(': on & screen. -l-]:]ii I::I'l.‘.h]l.‘.i Ihl‘:
instructor 1o lmir{t out characteristics of electrical phenom
ena to an entire class at one time.

Most Coast .-'\rti]Iur}'mr:n will remember the old “canned
courses” used for training purposes on the plotting board.
But today, the use of the M-8 electronic data computer and
d.[l.l. 1.1.'..|'|'|H.m.l"|.‘.ii'l.l“ h-‘lf'ﬂuﬁ'l P[CL‘]UL‘IL‘N t!ll: LS U‘i— h"’."il“nl‘d
courses.” The Gunnery and Tactics Department at SBAS
has devised a very clever answer to this problem which
should be of l]]‘:lr:!.iL‘ilI vilue to all Beserve and National
Guard Scacoast Artillery Units for training purposes. First,
they built a wooden platform, using a transit to build into
scale the earth's curvature on the platform surface. Then
a simple pulley system was rigged up, using a reversible
electric motor, to move scale model ships across the plat-
form. A DPF set a few [eet away ;z.ms elevared slightly
hight'r than the p]‘;nfurm (agam to scale for proper ht. of
sight ) pruxluw.-s a realistic feld of view for the observer.
The only dil'ﬁl;uhy.' encountered in this gperation was the
adjustment of the DPF lenses for the ultra short ranges.
This was overcome by -}hmining an sirdin:lr:.' v)‘i.'gI.h.\ with
a plus 0.25 diopter spherical lens, costing about sixty cents,

Ly

W

'“.'Ilil..'h wils ;]}J{.‘L"Ll over |h{' |i.‘1'|.'~ ﬂi l]‘i.' DFF. I}th I’ﬂng'
the near objects into clear focus. At the time of this writi
the Department Director, Colonel Carl W. Holcomb,
tl.'ur]ging on a radar '.u.l'.l[rlut':un for similar lr.!,ining ;

ses, utilizing motion picture flm. Recently, Colonel H
comb published a pamphlet on 90mm Gun Battery AMTH
Fire Control using SCR-584 radar. The purpose of thy
|1'.ln1|1h!u[ is to explain the employment of the 90mm
sattery by Seacoast Artillery in the attack of motor torpeds
boats,

The Artillery Detachment of the School had a busy
week in December, 1947, when they fired 1300 rounds of
90mm and 155mm ammunition in training and demonstes
tion firing.

The Department of Submarine Mining graduated its st
Submarine Mine Operations Class of enlisted men. These
men will hill key NCO vacancies in Harbor Defense Come
mands.

Instructors in the Submarine Mine School have just
|_'u|1'.phr||..-ti a ll‘?-xiuaw-lmlt scale model of San Franciscos
harbor and channel approaches in full color. The ocean’s
floor is in detailed and accurately scaled contours of 17 1o
100 in huigh: and ¥2" to 100" in width. The ocean’s Roog
is visible through a sheet of transparent plastic which repre
sents the ocean’s surface. On this plastic surface are minis
e .im'hnr.';gi: ]ight.\ amel |:-uu].':-' in their correct rumitimu
which wink off and on, and on the ocean's Hoor are tiny
rows of lights which represent the mine fields. By means
UEI i I'.I'LIIIL‘F. a [“.il'l.lﬂ“.l.[ﬂ' ‘._\'L‘.h'l“]!ri.ﬂ{! i.‘\ I;I.ﬁl\'n'n lwnl’.llh 1}“
surface and enters the mine held. As this is happening, a
synchronized transcription gives a verbal picture to the audi
onoe U‘i 'n\']ln" EH 1.'!.ii,i”g PL'IL'L‘. 'I.Illf .']I;.'Ill-'!.l ."'-{“ln'l'.l "'r i !.l!i}ii
propellers recorded over an underwater mike serves as a
dramatic background for the narrator’s description, An ac
tual full scale mine casemate is installed in l]]h‘.' room and
the lights Hash their warning upon the sub’s approach o
the held, The dramatic h1ghligh1 of the show is when
the sub passes over an activated mine and the recorded
sound of the mine's detonation comes over the loud speaker.

The fn”um‘ing chungt& occurred [|urin__q the months of
November and December 1947

DeEparTURES

Lieutenant Colonel Frank S. Harris, detailed in USAF
41st AF Base Unit Air University, Maxwell Field, Ala.

Captain George G. Tillery, transferred to 1156th ASU
Conn NG, Hartford, Conn.

lf.apr.iin Bernard C. Elders, relieved [rom active Llul}'.

W



138TH ANTIAIRCRAFT ARTILLERY GROUP
Yoronanma, Jaran, APO 503

LigvrEsant CoroneLr Armaur L. Furper,

Commanding

During the period covered by this repart, the main theme
Jhas been antiaircralt training. Due to personnel shortages
md guard requirements it has been impossible to maintain
ll time training in all units. To combat this condition,
pme batteries were reduced to approximately cadre strength
and others brought to full strength. By doing this, it has
been possible tuELEtp one battery in each battalion on full
B __ ming.

‘Four new Department of the Army Technical Instruc-
tion teams arrived and have been assigned to the group.
These additional AAAIS, Searchlight, and Automatic
Weapons teams were reassigned from MARBO. The scarch-
t team is composed of: Captains K. C. Hicks and R. H.
Miaster and Lieutenants W. |. Bizjak and R. L. Dunn.
e AAAIS teams are com of : Captains A. F. Brind-
tand . M. Lown, Lieutenants W. H., Tomlinson and
L C. Coleman Jr., and the following enlisted men: M /Sgr.
Aaron Temes, T /Sgr. Howard Scruggs, T /Sgt. Bovd Gib-
® n and S/Sgt. Charley Mayheld.
* All Department of the Army Instruction Teams are cur-
tently conducting courses for officers and enlisted men of
is command. The Gun Team, commanded by Lieutenant
Colonel Beaver, has begun a series of two-week courses on
20mm guns and the SCR 584 radar for all officers of the
153d AAA Gun Bartalion (SM). AAAIS classes are being
tonducted in the 76th AAA AW Battalion (SP) for ofhicers
and AAAIS nel. A series of courses in Automatic
Weapons matériel have been conducted in both the 76th
and the 933d AAA AW Batalions. At Johnson Army Air
‘B3se, the Scarchlight team is assisting in the instruction of
e searchlight battery personnel while members of the
WAIS team are working with the 162d AAA Operations
Metachment instructing AAOR personnel. In addition to
#ie above, communications instruction has been given in
Bth Automatic Weapons battalions by members of the
Alitomatic Wea teams.
LA provisional 120mm gun battery composed of key per-
gnnel of the 753d AAA Gun Baralion (SM) was formed
B4 firing battery under the command of Captain Charles
= Allen and proceeded to the AAA Firing Range at Choshi
8 Chiba Prefecture, Honshu, Japan, on 6 October 1947

—{=
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where the guns were set up in firin ition. Prelimin
practices were conducted E six days%l‘sr];ﬂs being PQ t;IY
radio-controlled aircraft targets flown by the 8061st Radi
Controlled AiJElhne Target Detachment. The firing of the
I20mm guns, the largest of their type in Japan, chalked up
another “First” for the 138th AAA Group and the battery
was quite proud of having shot down 5 targets on its first
series 0f practices. The battery returned to Yokohama on
28 October 1947.

A feld em was conducted ar Johnson and Yokota
Army Air  during the period 13-20 November 1947.
All units in the group participated. OP's, both visual and
radar, were established and guns were emplaced in tactical

itions under simulated combat conditions. Aircraft from
the 314th Composite Wing flew a series of simulated straf-
ing and bombing missions adding greatly to the reality of
the problem. The problem was controlled from the Antiair-
craft Artillery Operations Room at Johnson Army Air Base.

Upon the completion of the field problem, Battery B,
76th AAA AW Baualion (SP) convoyed to Mito Firin
Range to conduct practice firing. Familiarization hring hnﬁ
already been conducted by this unit at Chigasaki beach on
21 October 1947. This practice firing will conclude the
eighteen-week intensive training program which has been
conducted in this battery. Immediately following this firin
Battery C, 933d AAA AW Battalion (SM) will conduct

Ttliminnry 40mm and cal. 50 machinegun firings at
ito.

Athletic activities are now in full swing as the group pre
pares 1o go “All Out" during the basketball season this year.
The group team is now undergoing rigid practices with an
eye on the Eighth Army championship. Inter-battalion play
has already begun and intensive riwlf:*_s' has sprung up be-
tween the units.

The following arrivals and assignments of officers have
occurred since the last newsletter:

Hq 138th AAA Group: Captain Arthur F. Brindley,
Captain James M. Lown, and Captain Roger H. Le-
Master.

933d AAA AW Baualion (SM): Captain Harold F.
Via, First Lieutenant John |. Harvey, First Lieutenant
Clarence D. Flood and First Lieutenant Arthur Mous-
sel.

538th AAA Sl Battery (Sep): Captain Kenneth C.
Hicks, First Lieutenant William J. Bizjak and First
Lieutenant Robert L. Dunn.

162d AAA Operations Detachment: First Lieutenant
William H. Tomlinson and Second Lieutenant Rennie
C. Coleman.

The following officers have departed from the 138th AAA

Group since the last newsleter.

For return to the Zone of Interior: Major George W,
Best, Major Gerald R. Underwood; Captains John M.
Simmons, James F. Stanley (Chap) and Robert E. Kahn;
First Lieutenant Albert C. Johnson and CWO Charles T.
Gray.

" For reassignment within Japan: Captains Charles F.
Pettin, Bumes L. Feaster, Daniel M. Recksick and William
L. Wyatt; First Lieutenant George M. Sutton.
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Oxmawa, APO 331

Lirurexnant CoLoneL _II_:IHN. S, Samne, '['urrllmmdfng

The New Year finds the §7th AAA Group {(PS) in a
dual role. While continuing its training umE:r the War
Department Gun and Automatic Weapons Instruction
Teams, it is also performing service missions at the Engi
neer and Ordnance Depots, the Station Hospital and the
Headquarters of the Byukyus Command,

305TH ANTIAIRCRAFT ARTILLERY BRIGADE, ORC
New York Crry
Covoner H. Russecr Drowse, Commanding

In accordance with directives issued by First Army, Head-
quarters 305th AAA Hrig.‘ulr and its attached units P.'irlivi-
pated in a CPX the 5th, 6th, 7th December 1947. The
AAA units held their exercises at Fort Wadsworth, New
York, and the Harbor Defense units at Fort Tilden, New
York. A total of 164 officers and 10 enlisted men were
ﬂl[d;‘fL‘tI i .ti..'li.\"l_‘ Lll.ll}' i'ur Th.ll tll[L‘ﬂ"Ll«'l:{ 'I'.ll.'l'iU‘Ll.

The Antiaircraft .".rli"uf_!.' scenario was drawn for the
purpose of illustrating what might possibly happen in the
next War, l'hll'l'll."l:.'1 lht" 'IH'I.'.LT“L‘EHI]TI.' IIL'L'II I-ﬂl' l|..i'|l.' [it’j‘l‘.n‘;’l' Ht
the Metropolitan area which is the primary mission of this
Brjg.'u]r.'. The scenario for the Harbor Defense units called

v
34157 ANTIAIRCRAFT ARTILLERY BRIGADE, ORC
Searrie, Wasnmeron
Covower Damier C. Nurnse, CA Res., Commanding

After a number of attempts at training under the War
Department program, none of which resulted in much in
tercst on ‘I:I'II..L I'.l:ln I:I.F [I".' IK.'I"U““L'I. t}]': I;[ngLiL‘ ]I'H noy 'I.\'IITl-;'
ing on a map problem involving Army level planning under
a hetitous (Firm'tivu from an army headquanters. The di-
rective calls for all the basic planning which would be done
normally by the Army staff, such as priority lists, numbers
Hf lm!]"ﬁ.‘-. T(‘Ilujfl'"'ﬂ.'ﬂtﬁ FHF I..'i"'l‘u[nli.'lll”n "l;ltf_'riiii]"\-, Il."i]uiﬂ..'
ments for special troops such as radar repair teams, ordnance

‘IHHIIIIT}- I'El

Most spectacular of the Group's recent service miss
was the erection of two mammoth ordnance shops. Philig
pine Scouts of Battery A, 5324 AAA Gun Battalion :
Battery C, 511th AAA Automatic Weapons Bartaliog
under the supervision of Major Charles O. May, Jr.

The Marine Barracks ana and Kuba-Saki, both on f§
east side of the island but some eight miles apart, were o
cupied in October 1947 by the L;mu? its former locatiog
at Gofugi being tumed vver to the Air Force. The automagie
weapons battalion moved 10 Kuba-Saki and the other el
ments of the group, except Bﬁ.t:q':rl'.' B of the gun battalion
on duty at the Snﬁc Engineer Depot, settled down ina
Marine Barracks area.

Both sites are well laid out, with such conveniences g
barber and tailor shops, laundries, the alreadv-mentioned
service clubs, and libraries well stocked with current hﬁ-‘
sellers, magazines and reference works. Bur their utilities=
electric generators, water systems, etc.—are old and rired
and become innppunun:_'l_'.' inoperative, the {:IL‘Cll‘iE‘ha’l:
when the housewife has her dinner half cooked and the
witer when her husband has worked up a good lather in
the shower.

In the Marine Barracks area are four sets of dependenty
quarters and in nearby Tengan fourteen more, the servie
ing of which is slowly progressing (erroneous, of course).
Meanwhile by dint of ingenuity, unorthodox mechanics and
cannibalization of parts, utilities are slowly being i1lipn‘)l‘ﬁd
to where there is trlﬂ resemblance 1o stateside life.

+

for setting up the defense of New York Harbor.

The play of the exercises continued from Friday evening
5 December until noon 7 December.

A great amount of enthusiasm was shown by all partics
pating and the desire was expressed for additional CPX%
at [hrh:ﬁ"“l“"!h intk'n‘;lih.

The units participating were
Headquarters and Headquarters Battery 305th AAA Boe

_"E:.ldl'.'.
326th AAA (_l'p-:r‘!tinn:. ]J't:|'r4rt|n{'.n|!
138th, 145th, 153d. 160th CA (;muix\
397th AAA AW Batalion (Sp)
430th AAA AW Batalion
313th Harbor Defense Begiment
315th Harbor Defense Regiment
316th Harbor Defense I‘I.L‘*_L.:EHH.‘III

repair companies, etc., and is rxpm:l:ed to continue for ol
least three months at the end of which period a further dis
rective postulating a state of war will be issued. This prolr
lem is meeting with considerable interest.

The 328th AAA Operations Detachment (ORC) and
the 322d AAA AW Batalion (SP) have very recently heen
assigned to the brigade for administration and training, and
i:lﬂnnjn-;_: is prf.-.'vnling looking toward an integrated pro
_ﬂr.“'ll.

Full ofhicer strength has been assigned, and an intensive
program of recruiting began on 1 January, with the hope
of artaining the B status for which all three units are desig
nated.
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207TH ANTIAIRCRAFT ARTILLERY GROUP
New Yorg Natronai GUArRD

Coroner Wiiriant L. Isimer, Commanding

Albany, N. Y., capital of the Empire State, long the
szonghold of infantry is gradually warming to its AAA
Units, specifically the 207th AAA Group and the 7th
AAA Automatic Weapons Battalion.

Starting from scraich, the first antiaircraft unit to be
Federalized was the Group Headquarters on 29 September
under the command of Colonel William L. Immer of
Schenectady. An impressive ceremony was held at the
pewly designated Antiaircraft Armory in cooperation with
the inactivated unit, 1st Regiment N. Y. Guard. Colonel
John F. Connars, commanding oflicer of the 1st Regiment
had his men march in review while the band played
“Anld Lang Syne.” Headquarters Battery 207th Group was
then inspected by the Federal team and the new officers as-
sumed their duties. Lieutenant Colonel Harold 1. Hart
was designated as Executive Officer, Major James Gayle as-
sumed the duties of $-3, and Major Wayland Griffiths was
appointed S-1.

Refreshments were served to members of the old regi-
ment and the new National Guard Group.

65TH ANTIAIRCRAFT ARTILLERY GROUP
Fort Amapor, Canal ZoONE
Coronet. Paur B. Nerson, Commanding

The 65th AAA Group completed satisfactorily 1947’s ad-
vanced training requirements during the last two menths
of the old year. Major emphasis was placed on the occupa-
tion of assigned and alternate positions by the automatic
weapons and gun battalions, the 903d and the 764th re-
spectively. Along with this, mobility and reconnaissance
were stressed. The last units of the 65th completed training
in airtransportability. The training of each unit was cli-
maxed by an actnal air movement.

Selected personnel from the 65th AAA Group are at-
tending each of the courses of the following U. S. Army
Caribbean schools: Clerical, Non-Commissioned Officers
Leadership, Food Scrvice, Motor Mechanics, and Supple-
mentary Education and Training of Officers. A member of
the 65th, Tec 3 Angel Silvestre, recently finished first in
the Mess Stewards’ Class of the Food Service School.

Units of the 65th Group have been visited or inspected
by 2 number of dignitaries during the past two months.

A class of about 35 officers from the Colombian War
College, visited positions of the Group on the Pacific side.
These officers were accompanied by the Commandant of the
War College, General Mora, and several instructors.

The 764th AAA Gun Battalion, which is on the Adantic
side of the Isthmus, has established a permanent guard of
honor to welcome to the Canal Zone, various dignitaries
who arrive at Cristobal on the Panama Line.

Eightcen men and one officer from the Group, along with
about 150 others from the Air Forces, Navy, and other
Army units, took a two-week cruise on the Navy's subma-
tine tender, the U.8.S. Orion, to Callac and Lima, Peru.

Early in December the 65th AAA Group held an infan-
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The 7th AAA Automatic Weapons Battalion, com-
manded by Lieutenant Colonel George T. Stillman was
not far behind the Group in its preparations and was
Pederalized on 3 Nov. with Headquarters and Head-
quarters Battery, Batteries A, C, and Med Det while D
Battery was Federalized on 15 December. The 7th Bat
talion was the hit of the Ammistice Day parade in Albany
when it entered & M-16 half track in it. A gunner rode
in the turret and continuously swung the guns in elevation
and azimuth, thus affording many citizens their first glimpse
of one of our most deadly and versatile weapons.

Headquarters and Headquarters Battery 336th AAA
Gun Battalion, commanded by Lieutenant Colonel Ad-
dison M. White in Utica, stood its inspection on 30 Oc-
tober and A Battery on 22 December, thus augmenting the
Group with 2 battalions.

Another unit was Federalized on 30 October in Utica, the
3646th Ordnance Medium Automotive Maintenance Com-
pany. This unit is attached to the 336th Battalion, and thus
gives the Group a total of 4 units.

Meanwhile recruiting has been intensified with color-
ful posters displayed in prominent places, and the remaining

batteries will be inspected for recognition in the near fu-
ture.”

4

try diill contest at Fort Amador. Each of the 11 batteries
within the group was represented by a 22-man “crack”
drill platoon. The contest was judged by senior officers from
UL S, Ammy Caribbean and the 33d Combat Team. Each
platoon performed for five minutes under close scrutiny of
the judges. The winner was Battery C, 903d AAA Bat-
ralion, which is commanded by First Lieutenant Tom M.
Kelly, and the runner-up was Headquarters Battery, 903d
AAA Battalion, which is commanded by First Lieutenant
Kenneth W. Janz.

All Army units stationed on the Pacific side, including
Headquarters 65th AAA Group and the 903d AAA AW
Battalion, held a farewell review at Fort Clayton early in
January for General Porter, who is leaving for Puerto Rico
shortly to assume command of U. 8. Army Forces, Antilles.

Cuances In Orricer PERSONNEL

Recent arrivals, with assignments:
2d Lt. Lynn W. Hoskins, Jr. Btry Officer, 903d AAA AW

Battalion. :

Lt. Col. Charles B. Bottoms ~ Special Projects Officer, 65th
AAA Group.

Ist Lt. Paul L. Wortheley  Btry Officer, 903d AAA AW
Battalion.

Ist Lt. Harold C. Dolstad Btry Officer, 764th AAA Gun
Battalion.

1st Lt. Clarence P. Lines Biry Officer, 903d AAA AW
Battalion.

WO (JG) Clifford D. Shaw Personnel Officer, 903d AAA
AW Battalion.

Becent departures, with destinations:

Major Berrard C. Lucbkert, returned to U. S. for sepa-
ration. :

Captain Richard E. Brown, Geodetic Section, CDC.

First Lieutenant Duane E. Radford, returned to U S. for
separation.



South Sector Command
Fort Rucer, T. H. APQO 956

Bricapier General James E. Moorg, Commanding

During the past two months the arrival of many replace-
ments from the Zone of the Interior makes possible the re-
sumption of training throughout the command. Included
in normal operations is the training of the command’s con-
tribution to the USARPAC Provisional Regiment.

The regiment is an island-wide activity, established by
Lieutenant General John E. Hull, Commanding General,
United States Army, Pacific, in keeping with a policy in-
structing the commanding general of any theater to provide
his area with the necessary tzoops to defend the region in
time of emergency. The second baitalion of this regiment,
organized mainly from men of the several South Sector
posts, is commanded by Lientenant Colonel Oliver H.
Kupau, Commanding Officer of Fort Armstrong and Camp
Sand Island.

The regiment will be equipped with the most modern

b4

98TH ANTIAIRCRAFT ARTILLERY GROUP
Fort Kamemameza, T. H. APO 956

Coroner Joun Harry, Commanding

Now in operation is a three-phase training program that
promises to school the men of the command in organiza-
tional functions from the ground up. First of the phases in
the program is a 15-week schedule concentrating on arsillery
drill and allied subjects.

The over-all training program includes basic, advanced,
and small unit instruction. Integrated into the schedule is
a two-month course in gunnery which is being conducted by
a special team of instructors from the AA and Guided Mis-
siles Branch of The Artillery School. The course is attended
by Group officers and men, and also by several Marine of-
ficers and enlisted men from the Fleet Marine Force.

The USARPAC service schools are well attended by
AAA men from the 98th. In January approximately 50 men

k4
35TH COAST ARTHLERY MAINTENANCE DETACHMENT

Fort Rucer, T. H. APO 956

Coroner Donarp C. Hawirey, Commanding

Testing of preservative materials on equipment of a typi-
cal battery is almost complete. Of the two guns in the bat-
tery, Number One has been covered with conventional
storage materials while Number Two gun has been covered
with a newer, Navy-type, plastic coat. Both are sizx-inch
barbette-type guns, pitmounted with three inches of
armor to protect gun Crews.

Number One gun receives normal maintenance with a
thin film on moving parts and heavy grease on others.
Barrel, carriage, and trunmions regularly receive a coating
of cil and solvent, which has proved beneficial in protecting
the mefals from blown sand and salt air. Since the installa-
tions is in an exposed position on the shore of the island, it

combat weapons authorized by the latest infantry division
tables of equipment, During the month of November small-
arms firing for record was conducted throughout the second
battalion with an unususlly high percentage of qualifica-
tions. The men fired for record with their primary weapons
and familiarization with other organizational arms. During
this period the M1 rifle, carbine, and automatic rifle were
fired. During January, courses in the mortar, pistol, and
light machine gun were conducted. Plans are also under
way to train men in the use of the 57mm and 75mm recoil
less rifles.

Battalion training is conducted in weekly four-hour peri-
ods, plus an extra training period for officers. In addition,
the schedule includes practice road marches, ovemight
bivouacs, and patrol activities both at night and in daylight
hours.

7

will begin courses in radar and radio at the Signal Center.
Others will attend the Food Service Scheol and the Ord-
nance Maintenance School at the Hawaiian Ordnance
Depot.

An important part of training is the reinstitution of pre-
discharge training for separatees. The men are given a com-
plete orientation which enables them to enter civilian life
with considerably more confidence about civilian matters.
Included is a job preparation course and complete infor-
mation on the operations of the Veterans Administration
and benefits of schooling and on-the-job training under the
G.I. Bill of Rights.

The 88th Searchlight Battery stationed at Schofield Bar-
racks continues its normal operations. The Searchlighters
have better training facilities at Schofield than if they were
Jocated at this post, where training exercises would inter-
fere with the operations of nearby Hickam Field and John
Rodgers Airport.

r

is subjected to all weather conditions of this area and 1e
sults of the test should be most conclusive,

Temperature records show that Number One gun under-
goes greater changes than the gun in its plastic seal. The
sealed gun has remained at an almost constant 90 degrees
Fahrenheit while Number One Aucinates from 80 to 90
degrees. Humidity in the sealed gun has remained at an
average of 30 per cent, while the unsealed gun varies but
averages 05 per cent.

During the first nine months of the experiment, only
35 man-hours were spent in maintaining the sealed gun
while the normally maintained weapon received almost 13
times that amount. The inspection will reveal the results of
the experiment when the wrappings are removed. Some old
timers, who are skeptical about keeping guns in fixed po-
sitions for years at a time, prophesy fattened bearings and
frozen parts. Personnel conducting the experiments, how-
ever, believe the tests will produce very favorable Tesults.
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267TH ANTIAIRCRAFT ARTILLERY GROUP
Fort Briss, TExas
Coroner. Grancer Anperson, Commanding

On the 29th November 1947, Colonel Granger Ander-
son asswmed command of the 267th AAA Group, succeed-
ing Coloncl Edgar W. King, who left this station on pre-
embarkation leave, prior to a tour of duty in Hawaii. Colo-
pel Anderson came to the 267th Group after a tour of duty
with the Military Mission to China.

The 267th AAA Group, organized in June 1946 here
at Fort Bliss, now has the following among its units: the
284th AAA AW Battalion (SP), the 384th AAA Gun
Battalion and the 165th AAA Operations Detachment. A
cadre of the 87th FA Rocket Battalion is also attached to
the Group.

The missions of the Group and its attached units have
been many and varied during the past several months. One
of the main requirements has been demonstration fire for

the AA & GM Branch of the Axtillery School, the 284th
AAA AW Battalion (SP) has fired 40mm AA and multiple

i

102D ANTIAIRCRAFT ARTILLERY BRIGADE
New York NaTrowar GuAarp
Coroner Wirriam M, Hamivron, Commanding

1. Activities within the Brigade have centered about the
recruiting drive with the units also conducting basic train-
ing. Brigade Headquarters Battery held a Christmas party
with members bringing friends mterested in joining the
battery. The party proved a success on both points, a fine
time being enjoyed by those present and several new re-
cruits being signed up.

2. The 212th AAA Group Headquarters and its units,
the 212th AAA AW Battalion, and the 773d AAA Gun
Battalion, have all been Federally recognized. They are very
close to the third phase of their recruiting quota while being
in their second time phase. Bi-weekly basketball games
with free admission to each guard member and a iriend
serve gs an incentive 0 get new recruits. Master charts
showing the progress of the recruiting drive with quotas for
the various units are hung in the armory and are closely
watched. Basic training is stressed in the units with empha-
sis on developing a well trained cadre capable of expansion
to Al T /O strength.

3. The 223d AAA Group and its units, the 245th AAA
(un Battalion, and the 715th AAA Gan Battalion, are com-

i
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Cal. .50 AAA, Anti-mechanized, and AW Support of In-
fantry demonsirations for tzaining units of the U.S.M.A.
cadets, ORC and National Guard units. The 384th AAA
Gun Battalion has fired 30mm and 120mm AA guns for the
same units, including some Feld Artillery demonstrations.

The 284th AAA AW Battalion (SP) recently celebrated
its second anniversary. Activated at Fort Bliss on 8 Decem-
ber 1945, it was the first AAA unit activated in the United
States after the war,

On 10 December 1947, General Thomas T. Handy,
Commanding General of the Fourth Army arrived at Fort
Bliss to inspect the 267th Group, among other units. On
16 December, Major-General §. A. Gascoigne, Deputy Com-
mander of the British Army Staff in Washington, arrived
on the Post. The Group fumished the honor guard that
heralded his arrival. Units of the Group have also partici-
pated in all parades and reviews at Fort Bliss, the Tuesday
afterncon parade being a regular event.

The Group put on a fine exhibit at the Third Interna-
tional Aviation Celebration, held on the 4th and 5th of
December at the El Paso Airport.

i

pleting their organization. The Group Headquarters and
the 245th AAA Gun Battalion are now recognized and the
715th AAA Gun Batralion expects to be ready for recog-

- nition in the very near future. Recruiting bas been the main

activity in the Group with units also conducting basic
training.

4, The 369th AAA Group Headquarters and its units,
the 369th AAA Gun Battalion, 870th AAA AW Batsalion,
and the 369th Radar Maintenance Unit have all been Fed-
erally recognized and have attained approximately 30% of
their T /O officer strength, and 40% of their T /O enlisted
strength. In conjunction with the New York Pioneer Ath-
letic Club the units of the Gronp are sponsoring a track
meet in March, its purpose being to foster the memories of
those members of the units who were athletes and were
killed during the past war. Prizes are being donated for the
meet by local merchants and this should create 2 good deal
of interest in the units, which will no doubt bring in some
new members.

‘T'raining within the Group bas centered about basic in-
struction, emphasis being placed on the accuracy of this in-
struction for the development of noncommissioned officers,
and well trained cadres. Schools for all officers have been
started to refresh and increase their knowledge of Anti-
atrcraft Artillery.

L A



COAST ARTILLERY ORDER

WD and AGF Special Orders covering the period 28 October 1947
through 31 December 1947. Promotions and Demotions are not included.

LIy TEMART GENERAL
Lutes, LeR, to Muonitions Board National Mili-

“’Lf;"u"""‘““ W w, D, C., tor dy
uly Chairman of the tive Commit-
tee Munitions Board.

CoLoNELS

Adams, Edward F, o Office US Milituy A
uchc.ﬂamtubl.fwdyuﬁﬂuulﬁb

ﬁ.ﬂltm. Nyal L, to Hg Fifth Amr. Ch o, 11,
Anderson, _.q'm O of msfsuug

D. C. w/Office of Inspector Gmr.ul SA.

Alezander H., 1o {H’Em Joint Chicls

. Washingtan, D. C. for dy w/Joint

wnma: R, Ecbt&rmr;rj.

Carey, ree R, 1o S Washin D.

C.}nrd-pwfﬁam&(}puﬂivﬂsu -

De Camp, Joha Tavlor, to 1272d ASU Ofhice S
NG Instr for NY, 270 Broadway, New York.
City, Detailed as CAC Instr.

Duval, Heney H, to Far East Command, Korea,

Address: Casual Pens Sec 14th BPO APO
8135, ¢/o PM, San Francisco, Calif.

Franklin, Albert G. Jr., to Office Joint Chiefs

w. Washington, D, C. for dy w/Joint

m{;&,'. William H., to 267th AAA Gp, F1 Bliss,

‘exas.

Ingram, Whartvn G., to be retired,

Mms, Joe D, to European , Bremer-
haven, Germany, Address: Mew Arrivals Sec
Bﬂ'l BPO APO 743, c/o PM, New York, M.

Hkhﬂm ﬁ.rthurﬂ ml:m-m!

Pamplin, to Fifth A $306th
AgJ Minnesota. Dn s Retg Dn:ﬂ%a: Fed-

eral Bldg, Minneapolis, Minn.
lefmh. Willmm H., to reld fr detai] as mem-

Perry. Willis A, o OMA, London, Englind for
dy as At Mtlmr; Attache.

Pierce, H ,quh:mn,DL!o.:..lp
w/Army Personnel m-mﬁ
SI'I:III: Perry McC., to OC of S Wuhmﬂm D.

or dy 'lr.fﬁ:n & Adm Div GSUSA

SIMM. Y. Foxhall, Jr., to Far East Command,
Yokohama, Japan. Address: Casual Pers Sec
Central Mail Diccaory, APD 303, /o PM,
San Francisco, Calif.

Taliaferro, Edward H., to be retired.

Warren, Albert H., to be retired.

Waters, Thomas L, to 1132d ASU Office 5r NG
Inatr for Maine, Cp A Me. w/sta
South Portland, Me. iled 23 CAC Inse

White, Thomas B, to transfd to USAF.

Young, George E., to Far East Command, Yoko-
hama, Japan. Address: Casual Pers Sec Cen-
tral Mail Dimurr. APO 503, c/o PM, San
Francisco, Calif,

LisuTENANT COLONELS

Baynes, Willam H., to transfrd to USAF
Blumenfield, Charles H., to Office Under Sec. of
the Jl.:mgr. Washington, D. C
Boys, Richard C., to transfrd 1o USAF.
Brucker, Wallace H., to Gen. Staff, US Ammy
Q&sﬁhu; WsII!Ilm .ﬁ.,, o 3344th ASU Gmr
nstr, Macon, Ga. w/sta W
Detailed as CAC [nstr. S
Chandler, Martin B, to OC of 5, Washington,
D, C for dy w/ Pers & Adm Div GSUSA
Cooley, LaVell 1, to AA & GM Br the Any
Sch, Ft Bliss, Texas.
Croker, George W, to transfed to USAF
Foster, Kenneth W, 1o OC of 5, Washington,
D. C. for dy w/ CAD SSUSA
Frith, Robert E, to Detailed in QM{'
Gallant, Edward B, to transfrd to USAF.

G‘}'E.s; Frank A, to First Army, 1104th ASU

Fiandy, e l"t Willisms, Me.
ml 175] Kﬁlmﬂd

Harns, Frank S, to Detuled in USAF, 41st
AF Base Unit, Air Univ, Maxwell Field, Ala.

Holt, Roger H., to Far East Commuand, Kores.
Address: Casual Officers Co, Cp Stoneman Pers
Cen, Pittsburg, Calif.

Howard, Charles E, o $232d ASU Offce 111,
State S¢ Instr Oreg Red, Chicago, 101, Detailed

as Inatr.
Hunt, Paul M., to Far East Command, Korea
Address: Casual Omcers Co. Cp Stoneman

Pers Center, Pi Calif.
Johnson, Harold Sﬁtz%:rudl & Development

Board, Washi Al o
nﬁuk Arpad i o 66015t ASU Calif NG
er Gp, 1213 16th St Sacramento, Calif.
w/Sta Beach, Calif. Detailed as CAC
Inazr., C:IIEFN-. o
Kramer, Arthur L tv Hy Second Army, Ft Geo
G. Meade, M
Larar, J'I.J.mnM ‘1o detailed a5 & member GSC
& asgd to Gen Staff US Army.
, Frederick W., to dewiled at 6813th
ROTC, Univ of Santa Clars, Santa Clara,

Calif,
Manley, John B., to detailed in CMP,
MacNeill, John P., m Fifth Armmy 5036th ASU

5t Louis Adm Cir, 4300 Goodiellow Bivd, St
Louis, Mao.

Martin, Murry J., o United States Army Pa-
cific, Fu Shli'lm TH.

Moses, DeMaurice, to Office of the Secretary of
the Army, Washington, D. C.

Maylor, Arthur 5. to 3257th ASU Office Mis-
souri State Sr Instr OR, -5t Louis Medical

Dl?bm. 12th & Spruce Sts, 5t Louis, Mo, De-
tuiled as Tnstr

Oeden, Milton L., 1o OC of 5, Washington, D
C for dy wi/Pers & Adm Div GSUSA

Peterson, Arthur C, o detailed as member GSC
& asdg 1o Gen Seaff US Arw.

Pohl, Manon G, to OC of 5, Washington, D. C
for dy w/Sv Supply & Procurement Lhv
G5USA.

Quinlan, Edward YW, to sar East Command,
Korea, Address: Casual Officers Co. Cp Stone-
man Pers Ctr, Pitisburg, Calif.

Sommer, Armold L, o Office Joint Chiefs of
Staff, Washington, D, C. for dy w/Joint Staff

Stecle, Preston, to Hq First Army, Governors
Island, N. Y. for dy w/MNew York-New Jersey-
Etr;_l*am Mil Drist, 90 Church St New York,

Waller, Marvin E, to 5202d ASU Office S¢
Ground Instr. [llinois NG, 234 E. Chicago
Ave, Chicago, 111,

Weber, Milan G., 1o Washington, D. C. for dv
w/Arm~ Pers Reconds Board,

Wickham, Kenneth G, to Army Advisory Gp,
Manking, China, Address: Casusl Pers Sec
APO 917, ¢/o PM San Francisco,

Woodbury, Kenneth ], to Far Fast Command,
Kored. + Casual Pera Sec 14th BPO
APD E13, ¢fo PM, San Francisco, Calif

M joms
Bailey, John R. to detailed in Ord Dept.
r, John ﬁ to OC of 5, Washington, D
C. for dy w/Pers & Adm Div GSUS
B&:&t‘, Grorge \!E, _Ir..'md?c |:if s US
fashington, D. C for dy w/Intclligence Div
GSUSA,
Blair, Warren 5, to 384th AAA Gun Ba, Ft
Bligs, Texss.
Boone, Harry F, to transfrd to UUSAF.
Burrell, Walter E, ™ Armed Forces Special
Wons Project Sandia Base, Albugquerque, N
aex.

Cairms, Monival A, to Detailed in Sp 5 F
aumy 4005th ASU Cp Hood, Texas.

Corbett, John B, o Office Joinmt Chiefs of Sl
W D. C. for qufjm Staff,

Cunningham, Heary A, to AGF, Fr Mon
\I'u. w/sta General Electric Co,, 1

DeLatour, Frank A m Hy Fimt Ay, Gow
emars Island, N.

Denton, Earl L, to }zﬁm ASU Office of Wy
copsin State 5¢ Instr ORC, 622 M. Water &
Milwaukee, Wisc. w/sta Madison, Wisc. De
tailed as Inste.

Du_'l"ar:.]uluhl..mﬁﬁlﬁ&ur:ll,ﬁ {

exas.
Ellers, Cumitlﬁ; L., w 3202d ASU [llinois

Fishes, ' G., to transfed to USAF, !
Fox, Elmer W., o 267th AAA Gp, Fu. Blig
Texas

Gordon, Thomas F., to 6807th ASU ROTC
Univ of Calif, Berkeley, Calif. Wi

Graham, Harold E., w 3412th ASL ROTC O
cago High Schools, Chicago, 111

Hudson, lames A, to 916th AF Base Unit,

Lederman, Milta

Milton D., to Euro OTTHITY

Bremerhaven, Gﬂm:ny n'b-:lsml Co.
Embarkee . Cp Kilmer, N, !

Maline, Paul “to Research & lopn
Baard, thm,ntnn, D. C

Martthews, Maurice D., to Arty Sch, Ft Sill, Ol
for 'dy w/5tafl & Faculty.

Quist, Frederick F. w AA & GM Br the
Sch, Ft Blisy, Texas for dy w/Stff & Fa

Re.gn, James L JIr, to of 8, Washingtof

C. for dy w/Pers & Adm Div GSUSA.

Roberts, Charles C, o Philippine.Ryukyus Come’
mand, Manils, Pl

Roussean, Thomas H., tw Far East Co nd,

. Address: Casual Officers Ca

Y-:Ihub-lm:, Jl
Cp Stonema sCt.r Pittsburg, Calif.
Sawyer, Tom J o Hq Army rity Ag

Washington, D. C. !
Smith, Grant H. Jr, to Far East Command’
Kores., Address: Casual Officers Co, Cp Stones
man Pers Ctr, Pittshurg, Calif.
Soow, Joha R.. to OC of 5, Washingion, D, €
for dy w/Pers & Adm Div, GSUSA.
Spann, Charles W, to 660%th ASU Washin
NG Instr Gp Ep Murray, Ft Lewis,
w/sta Yakima, Wash. Detniled 25 CA [Inatt,
Washingion NG. !
Tasker, Leighton E., to First Army 1106th ASU
Hq & Hq Det HD of Boston, Pt Banks, Mas.
Watson, Ronald, o 267th AAA Gp, Fr Blimy |
Texas.
White, ‘!nhn M. Jr. to ttansfrd to UUSAF.
Wollf,. lul B to First Army 1223th ASU HD
of N, Ft Hancock, N, Y.

CAPTAINS

Barton, Richard L. to Detsiled in 5P §

Brooks, Engle R. Jr. to Marianas-Bonin Com
mand, Guam, N

Brown, Emest A., to Far East Command, Yoke l
hama, I;pcnn Address: Casual Officers Coy

mm-m'l Pers. Ctr, Pittshurg, Calif.

Bullard, R. Jr.. to Antlles Deol. Addresss
Casaal Dﬁccn Sec, MNew Orleans Pers (i
Mew Orleans 12, la

Callahan, Thomas H. to reld fr denail m FD,

Chilton, Carl E_, to First Armv 1104cth ASU Hg
& Hq Det HD of Portland, Fr Williams, Me.

Conkle, John D, to AA & Gm Br Arty Sch, Fr
Bliss, Texas

Cox, John P, Jr. to Army Security Agency Schy
Arlington Hall Sta, Arlington, Vo ]

Carey, Nelson Bert, to CA Stu Det AA & GM
Be Arty Sch, Ft Bliss, Texas ‘
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Case, David L., to 5253d ASU Office Iowa State
g Instr OR, 425 Federal Bldg, Des Moines,
lowa. Dewiled as Insts.

Cassell, Robert 5., to European Commard,
Bremerhaven, Germany. Address: Co G,
Embarkee Regt,, Cp Kilmer, N. L

DeCristofuro, Wilfred H., @ First Army 1109th
ASL, Ft H. G. Wright, N. Y.

ponaldson, Francis Jr, to 1106th ASU HD of
Bostor, It Banks, Mass.

Douglass, John ., to Far East Command, Korca.
Address: Casual Ofhcers Co, Cp Stoneman Pers
Ctr, Pittsburg, Calif,

Feclesion, Thomas A, to 108th CIC Det Sccond
Army, Ft Geo G. Mcade, Md, w/sta Phila-
delphia, Pa.

Fawcett, John R., to Hg Fourth Ammy, Ft Sam
Houston, Texas. w/sta Kansas City QM De-
pot, Kansas City, Kans.

Gilman, Bernard A., to First Army, 12024 ASU
Retg Dot No. 1, Chimes Bldg, Syracuse, N. Y.
w/sta Det US Army Retg Sta Post Office
Bldg, Utica, N. Y.

Greco, Frank, to Third Army 3160th ASU
Birmingham Retg Dist. US Army & USAF
Retg Sv, Birmingham, Ala. w/sta 3160th ASLS
Det US Army & USAF Retg Sta 504 Post Of-
fice Bldg, Jackson, Miss.

Gries, Charles V., to 165th AAA Operations
Det, Ft Bliss, Texas.

Griffith, Hiram H., to Marianas-Bonin Command,
Guam, Marianas.

Hecht, Chris M, to AGO Casuals, Washington,
D. C. for dy w/Army Pers Records Board.
Helmick, Glenn B., to OC of 5, Washington, D.

C. for dy w/Intel Div GSUSA.

Hinton, Malcolm E., to First Armoy 1109th ASU
Hg & Hg Det HD of Long Island Sound, Ft
H. G. Wiright, N. Y.

Hufstetler, Jobhn R., to 3344th ASU Georgia NG,
Macon, Ga. w/sta Savannah, Ga.

Igersheimer, Milo, to AA & GM Br Arty Sch,
Ft Bliss, Texas,

Jemmott, Arthur H. Jr, to Detailed in MSC, Ft
Totten AMC, Pt Toiten, M. Y.

Joyce, Edgene V., to Far East Command, Yoko-
hama, fapan. Address: Casual Officers Sec,
Casual APQ, Ft Lawton, Washington.

Koenig, August, to Par East Command, Yoke-
hama, Japan. Address: Casual Officers Co,
Cp Stoneman Pers Cir, Pittsburg, Calif,

iz Bounty, James R., to Second Army 2286th
ASU Escort Det, Ft Hayes, Columbus, Ohio.

Lantz, Dale R., to Stu Det AA & GM Br Arty
Sch, Pt Bliss, Texas.

Levine, Alexander, to AA & GM Br Ay Sch,
Ft Bliss, Texas.

Lopez, Raymond A., to CDC.

McCrory, Raymond J. Jr, to Sta Det Awmy
Language Sch, Presidio of Monterey, Calif.
McKinsey, Millard F., to AA & GM Br Arly

Sch, Ft Bliss, Texas.

MacDonaid, George E., to 5254th ASU Office
Kansas State Sr Instr OR, Topeka, Kans, w/sta
Wichita, Kansas. Detailed as Instr,

Manning, Jobn F., to Office Military Attache,
Nanking, China for dy as Asst Military At
tache.

Marx, George H; to AA & GM Br Arty Sch,
Ft Bliss, Texas.

Muoore, James C., to TS Acmy Pacific, Ft Shefter,
TH

Nemeth, Stedhen A., to Aatilles Dent. Address:
Casunal Officers Sec. New Orleans Pers Ctr,
New Qrleans 12, La.

Nuwer, Joha E, to AA & GM Br Arty Sch, Ft
Biigs, Texas.

Patiman, George H., to Stu Det AASGM Br
Arty Sch, Fort Bliss, Texas,

Phillips, Hal B., to Stz Det AA & GM Br Arty
Sch, Ft Bliss, Texas.

COAST ARTILLERY ORDERS

Prugh, George S., to detailed in JAGD Ste
Det Hg Sixth Army, Presidic of San Fran-
cisco, Calif. w/sta Hastings College of Law,
Univ of Calif, San Francisco, Calif,

Rowe, Gerald W, to Fourth Army, ¥t Crockett,
Texas.

Ryan, Daniel D, to AA & GM Br Art- Sch, Ft
Biiss, Texas.

Schwyr, James M., to Army Security Agency
Vint Hill Farms, Warrenion, Va.

Scuily, Bernard R., to Maranas-Bonin Com-
mand, Guam, Marianas.

Shook, Theodore, to 284th AAA AW Bn, Ft
Biiss, Texas.

Sims, Leonard H., to Hy Fourth Army, Ft Sam
Houston, Texas.

Smith, Bowen N, to Far East Command, Korea.
Address: Caswal Officers Co. Cp Stoneman
Pers Ctr, Pittsburg, Calif.

Smnith, George R., to Sixth Awmmy 6006th ASU
Post Operating Co, Tt Lewis, Wash,

Spence, Laurence A., to First Army 1202d ASU
Det US Army & USAF Rcig Sta, Post Office
Bldg, Worcester, Mass.

Stamatis, Michacl G, to detailed at 129ist ASU
ROTC, St Bonaventure College, 5t Bonaven-
ture, N. Y.

Stewart, Loren F., to Sta Det AA & GM Br
Arty Sch, Ft Bliss, Texas.

Stoval, Jim P, to Foutth Army 4203d ASU
Okla US Army & USAF Reig Sta, Oklzhoma
City, Okla.

Thaxton, Halbert C., to 384th AAA Gun Bn, Ft
Bliss, Texas.

Thome, John H., to Antilies Dept. Address;
Casual Officers Sec New Orleans Pers Cir,
New Orleans 12, La,

Tenssell, Albert R, to Sixth Army 6000th ASU,
Presidic of San Francisco, Calif.

Turkovich, Joseph Paul, to Marianas-Bonin
Command, Guam, Marianas.

Walmer, Richard, to 284th AAA AW Bn, Ft
Bliss, Texas.

Waple, Louis A, to Stu Det Army Language
Sch, Presidio of Monterey, Calif

Waters, Fred D., to AA & GM Br Arty Sch, Ft
Bliss, Texas.

Whitcomb, Robert ], to AA & GM Br Arty Sch,
F: Bliss, Texas.

Wilke, Robert G., to Far East Command, Yoko-
hama, Japan, Address: Casual Officers Co, Cp
Stoneman Pers Cir, Pittshurg, Calif.

Wynne, Albert X., to Fifth Inf Div, Ft Jackson,
s.C

FirsT LIEUTENANTS

Adam , John P., to 1st GM Bn, Ft Bliss, Texas.

Bezich, Vincent W, to 384th AAA Gun Bn, Ft
Bliss, Texas.

Borgstrom, Charles E., to US Ammy Cartbbean,
Quarry Heights, CZ, .

Caylor, Ed lce, to CA 1104th ASU HD of
Portland, Ft Willlams, Me.

Cleary, Louis X, to 384th AAA Gur Ba, Ft
Biiss, Texas.

Clements, Motris Watten, to CA Stu Dot AA &
GM Br Arty Sch, Ft Bliss, Texas.

Conn, Archie E, to AA'& GM Br Arty Sch, Bt
Bliss, Texas. !

Day, Evan B, to Sixth Army G003d ASU, Tt
Qrd, Calif. -

Dickinson, Chatles W, to reld fr detail in CE.

Donohue, Joseph J., to detailed in AGD AGO,
Washington, D. C. for dy w/Pers Bureau.

Dovyle, Atthur 1., fo 83d Slt Biry, Ft Bliss, Texas.

Evans, Daniel, to 824 Abn Tiiv, Ft Bragg, ™. C.

Faico, Anthony, to AA & GM Br Asty Sch, Ft
Bliss, Texas.

Frick, Bdwin }., to 5th Inf Div, Ft Jackson, 8. C.

Furman, Hezekizh, to 284th AAA AW Bn, Ft
Biliss, Texas.

T W W
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Gale, Don S., to Far East Command, Yokohama,
Japan. Address: Casual Otficers Co, Cp Stone-
man Pers Ctr, Pittsburg, Calif,

Gardner, Ralph V., to Far East Command, Yoko-
hama, Japan. Address: Casual Officers Sec,
Casuat APO, Ft Lawton, Wash.

Hercth, Raymond Joseph, to CA ist AA & GM
Bn, Ft Bliss, Texas.

Hoffman, John H., to Antilles Dept. Address:
Casnal Officers Sec. New Orfcans Pers Cie,
MNew Orleans 12, La.

Ingham, james D., 284th AAA AW Bn, Ft Bliss,
Texas.

Johns, Carol N, to 83d AAA Sit Biry, Ft Bliss,
Texas.

Johnston, Framcis I, to Second Army 2318th
ASU Louisville Rctg Dist, Louisville, Ky,
w/sta 2318th ASU Det US Army Rctg Sia,
1539 Barr 5S¢, Lexington, Ky

Ketrigan, Thomas D., to detailed in Te.

Kruse, Lee G, to 83d AAA Slt Btry, Ft Bliss,
Texas

McManus, Ray J, to Antilles Dept. Address;
Casual Officers Sec New Qrleans Pers Cir,
New Orleans 12, La,

Macti, James F., to Far Fast Command, Yoko-
hama, Japan, Address: Casunal Officers Sec,
Casual AFO, Ft Lawton, "Wash.

Mantiply, Samuel T., to Stu Det AA & GM Br
Arty Sch, Ft Bliss, Texas,

Marsero, Jubn, to Sta Det AA 8 GM Br Ary
Sch, Ft Bliss, Texas.

Masslapd, Howard I, to AA & GM Br Arty
Sch, Ft Bliss, Texas

Martin, Guy V., to Antilles Dept. Address:
Casual Officers Sec New Orleans Pers Ctr,
New Qrieans 12, La

Merbach, Edward, to detailed in Sp S.

Monroe, Keith L., to AA & GM Br Arty Sch,
Ft Bliss, Texas

Myers, Charles H. fr., to Stu Det AA & GM Br
Arty Sch, Ft Bliss, Texas

Netko, Elmer B., to Fifth Army 5309th ASU
Wisconsin Retg Dist, Clintonville, Wisc.

Orzechowski, Edward A, to 384th AAA Gun
Bn. Ft Bliss, Texas

Palm, William J., to 4th Inf Div, Ft Ord,
Calif .

Rothwell, Joseph Byren Jr., to ist GM Bn, Bt
Bliss, Texas. o

Waring, Robert C., to,8tu Det Army Language
Sch, Presidio of Monterey, Calif.

Williams, Russell H., to AA & GM Br Arty Sch,
Ft Bliss, Texas.

Wilson, David T, to 113th CIC Det Hg Fifth
Army, Chicage, IlIL w/sta Detroit, Mich.

SECOND LIEUTENANTS
Garvey, Daniel 1. to AA & GM Br Any Sch, Fr
liss, Texas. :
Hollander, Bennet N., to Stu Det Arty Sch, Ft
8L, Ckla. - . .
Maliko, Joserh, t6 AA & GM Br Arty Sch, Bt
Bliss, Texas. .
Shelhorse, George L., to 284th AAA AW Bn,
Ft Bliss, Texas. '
Yost, Rollin DD, to 384th AAA Gun Bn, Rt
Bliss, Texas, '

ASSIGNMENT CORRECTIONS: QUOTED
INCORRECTLY IN LAST ISSUE

CoLomELS

Gallagher, Perdinand F,, to Army Persennel Rec
ords Board, Ofice of Secrctary of Army.
Jones, Clifford ®., to Army Personmel Rec
ords Board, Office of Secretary of Army.
Supple, Edward L., to Army Personnel Ree
ords Board, Office of Secretary of Army.
Turnbull, Harold T., to Ammy Personnel Rec
ords Board, Office of Secretary of Army.



BOOK REVIEWS

Throw It Away—and Get the ACD

AMERICAN COLLEGE DICTION-
ARY. Edited by Clarence L. Barnhart
with the Assistance of 355 Authorities
and Specialists. Rondom Hoase. 1432
Pages; 55.00.

It makes little difference how recently
vou acquired your last dictionary. It's pretty
obsalete now, in comparison with the new
American College Dictionary, which is new
and up-to-date in every respect. My sug-
gestion is that you throw away your old
one and get the best fully American all-
around dictionary ever published,

Your old dictionary (that ene on your
desk or vour shelf) may have a famous
American dictionary name. [t may have
been a competent job of dictionary making,
when it was last thoroughly revised. IF vou
go by the definitions of military terms in
all past dictionaries, the later revisions have
been largely the patch-up kind, despite the
vast world war that brought in thousands
of mew air, sea, and ground army terms
now known to millions.

The publishers of the American College
Dicticnary obtained the services of some
military and naval people who ought to
know today's military language* And al-
though it is a general and not a technical
dictionary, its military terms and their ex-
planations come right up into the age of
atomic and global wartare, and do not
consist chicfly of war words from Caesar’s
Gallic Wars, lvanhoe and Gone With the
Wind.

But that’s not the main point 1 want to
make. To a soldier or a sailor or an air
man, an up-to-date dictionary treatment
af thousands of the more common and
modern military, air and naval terms is
certainly a boan. But the American Col
lepe Dictionary has the very preat ad-

*Col. 5. L. A, Marshall, Col. R. Emest Dupuy,
Col. W. F. Heavey, and Mr. Stephen Grancsay,
Curator of Arms gad Armor at the Metropalitan
Muscum of Ar, and the Editor of the Inpan-
TRY JOUKNAL were the advisers on the air and
military words,

vantage over other dictionaries of being
American in the ullest sense. A highly
able staff of American dictionary makers
has recognized the Fact thar we have long
had, here in the U. 8., our own distinct
language. It is English we speak, bevond
2 doubt, but it's American English, un-
hampered and uninhibited—except some-
times in Boston and one or two other
points—=by conscious: or unconscious al-
legiance to the present form of the Mother
Tongue as spoken and written across the
gen. In short, the American College Die-
tiomary is a book of the American language.

In the modest way of professional dic-
tonary makers, the staff of the American
College Dictionary explain that they took
nobody’s word for it but went night out into
the country—into the professions, into the
ficlds of politics, labor, industry, and all
the arts and sciences; including the mili-
tary—and lstened—listened to the Ameri-
ean (not to the English) language. And
what they found they put hrst in their
book. They realized, of course, that we in
America read all good English writings
of today and yesterday, and thar therefore
a good American dictionary must include
thousands of shades of English meanings.
But these, in the American College Dic-
tionary, are made secondary, listed after the
chief American usages of the word are
listed.

And while they were at it, the makers of
the American Collepe Dictionary did a
thorough, accurate and conscientious job
in every respect. They had therefore 1
make a considerably larper book than tha
obsolete or obsolescent word-book on your
desk or in vour hookcase, The 350-0dd
“distinguished American authorities™ who
checked and built the ACD have come up
with 132,000 words and 140,000 deh
nitions of those words. They have used
26,000 {llustrative examples and 1600
maps and illustrations to tell roday's word
by-word story of the language we speak
here in America.

And they have done one other thing
that is a profound blessing to the man

who uses a dictionary. They have pt
everything in a single alphabetical arrange
ment. You don't have to plow through ong
back section after another to fnd a place
word or a name ward with its brief de
scription or biography. Every word is i
its proper alphabetical place, whether it
begins with & capital letter or small ong
So is every common ubbreviation.

The fronr matter in this new reference
work 5 also cxiremely valuable. In abou
12,000 wards, Harrison Platt, Jr., gives &
“Guide To Usage” of American English
which is the best and most modém briet
grammar available anywhere. There are
also bine anicles on pronunciation, treas
ment of etymologies, synonyms and ante
nyms, usage labels and dialect distibution
and British and American usage.

I not only recommend the new ACD
for individual vse but 1 will make a stll
broader recommendation, and urgently,
Mot only are there sound reasons why the
Army, Air, and Navy man as an individual
should now ditch his old dictionary and
get the American Colleget Dictionary.
There are equally vital reasons why the
Llnited States Government, and the De
partments of State and National Defense in
particular, should collect all dictionaries
now in ofbcial use and sell them at the cur-
rent rate for old paper (after carefully
chopping them up in bits so no one could
possibly use them for reference again) and
cquip the people who tum the wheels of
our atomicage Government with an
atomic-age dictionary, God knows such a
vital, modern and American bouk of daily,
essential reference 5 a tool that could.
through sheer startling of the Government
mind long lmited 1o pseudo-American ex
pression by lack of a truly American handy
reference dictionary—could make the dil-
ference between clear understanding and
half understanding which & no tdnder

The "College™ 13 2 logical and ressonable
come-on, an appedl o the academic workd a8
the American language of advertisement and
texthook-wles-appeal
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ganding at all. Could make the difference

pepween the minimum and the maximum
of staric in what the servant of the pecple
—the Govemment emplovee—hears when
he listens to his chief or to his fellows.
Could make all the difference between a
successful or a mon-successful scolution to
pational and world affairs.

You tell me whether a clear communi-
aton between one American Government
mind and another—and befween the Amer-
imn Government mind and the gencral
American mind—and between the Govern-
ment mind and the non-American mind—
wouldn't make a big difference.

What is our principal problem—now
and until we solve it? It is simply one of
getting together. It is one of learning to
speak the same words with the same gen-
eral meaning for all men on earth.

And that begins at home. It begins right
here in America. Bevond the United States
of America it begins wherever American
or American-English or English is spoken
or read. And that, today, is everywhere in
the werld,

The words to be spoken include the
words of war, the words of war and po-
tential war. They have to be said and
said clearly—as long as our minds hold
hate or fear. They have to be spoken and
written and recited or else they stay hid-
den—hidden and more chain-explosive than
the atomic bomb itself. They have to be
spoken and written. They have to he
queted and recited. They have to be ex-
pressed in unmistakable language for all
to hear and read and understand and ac-
cept—in reaching a selution.

The words of potential war are true, for
it could come. And the more accurate we
make them, the better we shall see their
truth, the sconer we shall see how that
truth is dreadful and aimless and destruc-
tive,

A new and American dictionary is a
welcome tool of accurate expression at a
time when clear language and closer under-
standing could mean a permanent peace.

-G. V.

Disappoinfing Survey

DANGER FROM THE EAST. By Rich-
ard E. Lauterbach. Harper & Brothers.
430 Pages; Index; $3.75.

This brilliant but disappointing bock is
@ mixture of superb reporting and ideo-
bogical preaching, When Mz. Lauterbach
is describing things which he met face-on,
a Orsr hand, he is very good indeed; no
weporter living could do a better job than
his chapter “ ‘Operation Dove’ in Man-
¢huria.” But when, under the stimulus of
fStateside libraries and our more pontifical
meelligentsia, ke tries to hew a new form

democracy out of the chaos in Asia, he
ecomes unclear, inconclusive, and at
imes even pious.

Thus, in the book as a whole, vou will
ind the best available all-around survey of
the postwar Far Hast. Sections on Mac-
Atthur’s Japan, Hodge's Korea, and Mar-
shall’s China combine shrewd description

BOOK DEPARTMENT

with vivid firsthand historv. But the sus-
vey is impaired by the anthor’s resolnte de-
termination not to be conventional or
naive. He is so anxious not to be 2 sucker
for Americanism that he gives General
MacArthur's stalf rmude and unkind treat-
ment. While commending the Soviet gen-
eral, Derevyanke, he takes a dim view of
Amcrican Korea and a much brighter one
of the Soviet zone, and he ends his boock
with the stertling and wnjustified con-
clusion that if the U. S. does not promote
Lcfdst social-democracy in Asia, America
will become “authoritarian” here at home.
This reviewer believes that when and if
local stommn troopers ever march in the
streets of Joplin, Missouri, there will be a
million complex causes which will have
brought them into being, but the Leftism
o+ Rightism of the people in Shihchia-
chwang will not be on that list of the first
million® causes. Democracy in Asia, like
ancient despotism in Asia, may be strategi-
cally near us, but it is still culturally far
away. Americans need have no fear of be-
ing seduced to Chiangism or Hirchitoism

if they survived contact with Tsarism and | |

MNapoleonics in the past.

Mr. Lauterbach’s previous work dealt
with the Soviet Union, but he does not de-
velop the basic contrasts—for which he is
uniquely qualified—between Japan and
China on the one hand and Russia on the
other. When he mentions similarities or
differences, he docs so in such a striking
manner that the reader’s appetite is
whetted without being satisfied. It is to be
hoped that he will zeturn to straight re-
porting, minus the polemics, next time.
His personal attacks on the Jate George
Atcheson—who was the darling of the
Leftist intellectuals when he defied Gen-
eral Hurley in Chungking, but their bogey
when he supported General MacArthur
in Tokyo—and his excursions into deep
political and social theory (such as the
brand-new international law on page 3681
hurt an otherwise impressive book. Indeed,
ke is so anxious to make sure the Far East-
ern “fascists” (in plin English, nonleft
ists) come out with a black eye that he
accuses a “Kuomintang agent” of a new-
type but unsuccessful assassination of an
anti-Chiang Chinese. The democrat, says
Lauterbach, “. . . was ran down in the
street by 2 Kuomintang agent and badly
injured.” (340} He does not say whether it
was with an automobile, a bicycle, a pedi-
cab, a rmickshaw, 2 wheelbarrow, a tram
car, a bus, a steam roller, oz just plain feet.
One reader would like to know.—Paur M.
A. LiNEBARGER.

Comment On Sovief Mefhods

OPERATION MOSCOW., By Christo-
pher Norborg. E. P. Dutton & Co., Inc.
319 Pages; $3.50.

What has happened since VE-day? Why
did peace tum into tragedy and bring
tyranny to hundreds of millions of people?
These qucstions arc raised in Dr. Nor-
borg’s clear and concise presentation of the
facts of international life.
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The author, a2 minister, miblishes a
NKVD document, classifed sTrRICTLY SE-
creT and entitled “Regarding the Manner
of Conducting the Deportation of the
Anti-Soviet Elements.” In this document,
which should receive the widest possible
distribution, we tead: “The deportation of
anti-Soviet elements from the Baltic States
is a task of great political impostance . . .
The basic premise is that the operation
should be conducted without noise and
panic, so as not to pexmit any demonstra-
tions or other excesses not only by the de-
portees, but also by a certain part of the
surtcunding population inimically inclined
toward the Soviet administration.” De-
portation, Dr. Norborg shows, is one of
the methods by which the Soviets Intzo-
duced their brand of “democracy” into the
“liberated” countries.

Slave labor, he says, is a device essential
to the functioning of the Soviet planned
economy, and only through one of the
most savage types of slavery the world
has ever seen do the Russians succeed in
carrving out their fve-vear plans.

The Kremlin, the author says, has started
on a conquest for global control. The plan
is definite and cannot be altered by means
of verbal persuasion. Through terror and
deportation, “representative,” ie., Soviet
controlied governments are established to
rule the “independent nations” of Eastern
Europe. The Politburo, says Dr. Norborg,
is trying to impress upon the world that to
obtain the cooperation of the Soviets they
must be pampered and appeased. “VE-day
brought Eastern Europe . . . nothing less
than . . . a catefully planned and grimly
executed Sovietization.” Occupation of the
satellite states is only a milestone on the
road to the domination of Earope, and ul-
timately, the entire world.

The Soviet Union will not under any
circumstances, this author insists, cooperate
to protect any kind of non-Soviet state.
“Stalin,” he writes, “joined the United
Nations reluctantly and has adhered to
that organization only berause it has given
him everything he wanted and cost him
nothing in return. From his vantage point
in the Security Council he is now enabled
to set at naught the joint will of the world
for an assured peace based upon justice for
all nations.”

After having clarified the salient fact of
the present international situation, namely
the Politbure’s attempt to Sovietize the
world, the author ponders how the democ-
racies might overcome the Soviet threat.
In Dr. Norborg’s opinion, the atemic age
presents an opportunity for achieving a
new spiritual cohesion which has been
lacking in the democracies for some dec-
ades past, but he does not indicate a meth-
od by which that spiritual re-awakening
could be brought about. Just as everybody
is against sin, everybody is for a spiritual
and moral renaissance of western culture.
‘The prize question is precisely how this
desirable goal can be reached. Like most
exhortative writers before kim, Dr. Nor-
borg has not come forth with any answer.
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Moreover, he neglects to point out absolute
necessity for the democracies to maintain,
or rather to zeestablish, their military
strengsh. The Kremlin believes in power.
Sermons do not it the Soviet ice. I the
democracies really want to check it, mili-
tary strength is the indispensable prereq-
uisite, though it must be based on, and
allied with, spiritmal power.—1l. Rosen
ZWHIG.

They Are Communists

LAST CHANCE IN CHINA. By Freda
Utley. The Bobbs-Merrill Company.
408 Pages; Index; $3.50.

The tough-minded author of Lost
Chance In China was once a Communist.
Taking her former political faith seriously,
she went to Bussia to live and during her
years there became completely disil-
Insioned. Since tuming strongly ant-
Coramunist, she has written several vig-
orous books that point out the weaknesses
in the Communist doctrines and describe
in considerable detail the metheds through
which the Communist Party tries to move
toward eventual world rule. Naturally,
she has come under the harshest attack
from the Communist press but especially
so from the Leftist sympathizers who can-
not face the rough facts she presents on
Communist dezlings.

In this book, Miss Utley devotes much
space to answering the question whether
the Chinese Communists aze governed
from Moscow, or whether they are the
simple countrified democrats so many
friendly American writers about them in-
sist they are. To my mind, she establishes
a strong case to the effect that Chinese
Commanists are Communists in the Marx-
Lenin-Stalin sense, governed from the
central headquarters of the Party. She piles
up much proof, though the reader needs
at times to allow for her marked enmity
roward all things Communistic, an emotion
apparently made the stronger by the fact
that she once thought they were good and
learned through harshk and direct experi-
ence how they were not.

Miss Utley has a good deal to say about
General Stilwell and General Wedemeyer.
She has little good to say ebout Stilwell
and everything good to say about Wede-
meyer. General Joe, she insists, was far too
sympathetic toward the Chinese Com-
munist and far too Jacking in sympathy
for Chiang Kaishek. She goes so far as to
insist that General Stilwell surrounded
himself with Communist sympathizers,
which is undoubtedly an exaggeration. I
feel very certain, from knowledge of the
officers concerned, that neither Stilwell nor
his offcial family were “sympathizers” in
the usual sense, though they might have
felt that the Communist forces of China
were willing to fAght the Japanese, more
willing perhaps than other forces. It is
simply silly to attribute any deep political
sympathy with Communist beliefs,

General Al Wedemeyer, Miss {ltley as-
sures s, really knows the score. He saw at
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once and still sees clearly that the only
possible action by the United States was
and is to assist the one, sttong anti-Com-
munist leader of China, the Generalissimo,
to hold back and eventually overcome the
Soviet advance guard i the form of the
Chinese Communist armies. This we must
do, she insists, and we have a last chance
left to do it. Her extensive remarks about
General Wedemeyer make me all the
more eager to see his most recent repost
on China released—the zeport which the
newspapers have so often reported as held
from release for reasons not clear.
Certainly China is of utmost importance
to the fumze of the United States and
the rest of the democcratic world. The
Marshall Plans and the urgencies of Europe
have made the Chinese situation seem
less urgent. But 1 am strongly inclined to
agree with this anthor and others who see
more clearly than most what a huge ad-
dition to the Communist world a Soviet-
controlled China would be, and how there
is desperate nced to prevent that control.
Miss Utley’s book is well worth the close

_ attention of all military readers as one of

several important and current comments
on the state of the world—G. V.

World Relations

THE FOREIGN AFFAIRS READER.
Edited by Hamilton Fish Ammstrong.
Harper & Brothers, 492 Pages; $5.00.

Twenty-five years ago the first issue of
the magazine, Foreign Affairs, was pub-
lished. From this and subsequent issues
the editor of the magazine has chosen
twenty-nine articles as case studies in the
evolution of international relations. A
quick look at a few of these articles indi-
cates the care with which the selections
were made.

The first issue featured an article by
America’s elder statesman, Elihu Root,
stressing the necessity for teaching all the
people the principles of international af-
fairs. He wrote at a time when the United
States was bringing home American occu-
pation ttoops from the Rhineland. There
followed an article by Jules Cambon, cne
of France’s great diplomats, who told why
France, deserted by the United States and
Great Brisain in the quest for security, was
attempting to contain Germany by a
singlehanded occupation of German ter-
ritory and by alliances with other Buro-
pean countries encircling Germany.

Giovanni Gentile justified the Fascist
glorification of force. Baron Wakatsuki, a
Japanese statesman known for his modera-
tion, told the United States through the
pages of Foreign Affairs that Japan must
have a bigger navy; that she must have
more living room; that she must expand on
the mainland of Asia.

But not meny of the people of the
United States were reading articles by for-
eign diplomats and presently they were
caught unaware by a business depression.
The Dean of the Harvard Gradnate School,
Edwin Gay, wrote that the “World De-
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pression demonstrates the economic inter
dependence of the United States with
ather states. It cannot be a hermit nation”
The Americans built their tarif walk
higher, dumped their excess commodities
overseas, and insisted on full payment of
all war debts.

In Germany the middle class, ruined
by the inflation that came with French oe
capation of the Buhr, by the inflexible oo}
lection of reparations, by the effects of the
depression on their industrial economy,
turned to Hitler’s Nazi Party for salvation,
Gustav Stolper, refugee liberal statesman
from Nazi Germany, wammed the United
States throngh Foreign Affairs thar no
country could remain unaffected by “the
moral and intcllectual consequences of the
war any more than by its political and
economic effects.”

To- the threat of war in Europe the
United States respondcd by passing the
Neutrality Acts, determined that this conr
try would not go to war again whatever
happened in Furope. Hitler and Stalin
signed a pact of mufual non-aggression and
presently were invading Poland from the
east and from the west.

Great Britain and France went to war
the Americans began to awaken to the
realities of international affairs. Dorothy
Thompson, back from Germany, wrote one
of her most eloquent pleas for American
understanding in “The Problem Child of
Eurepe.” Professor Eugene Staley, from
the Fletcher School of Law and Diplomacy,
warned the United States of the ipuminent
danger of Axis aggression in the Westemn
Hemisphere with “The Myth of the Contr-
nents.” The French philosopher Julien
Benda sent in an asticle in which he said,
“It is absolutely contrary to the demo
cratic ideal to watch [rom a distance, with-
cut interfering, while & strong nation
crushes a weaker one and deprives it of its
liberty.” Four months later the United
States was at war with the Axis nations.

Have we Americans now learned o
keep abreast of developments in the n-
ternational avena? In the first issue of
Foreign Affairs, Elihu Root wrote of the
‘Bolshevik milers of Russia,” who were
“trying to repudiate all the obligations re
sulting from their country’s membership
in the community of nations.” There fol
lowed other Foreign Affairs articles by
members of the inner circle of Bolshevik
rulers—TRadek, Bukharin and Trotsky, ex
pounding the principles of proletarian
movement “toward the victory of world
revolution.” At the same time they dis
claimed any Soviet aims toward “the conr
quest of Port Arthur or Dairen,” and they
emphasized Soviet non-aggression pacts
with Poland, Latvia, Esthonia, Finland.
Iran and TFurkey. )

As carly as 1919, comments the editor.
Sir Halford Mackinder was warning Great
Britain and the United States of the danget
to the Britishk Commonwcealth and the
Western Hemisphere that would inevd
tably follow the domination ef the Eurasian
Heartland by =z single strong militar?
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power. [n 1943 he wrote in Foreign Af-
fairs “the conclusion is unavoidable that if
the Sovier Union emerges from this war as
conqaeror of Germany, she must rank as
the greatest Jand power on the globe,” and
he utged a close working alliance between
the United Siates, Great Britain, and
France, with the cooperation of China.

The most recent article reprinted from
Foreign  Affairs is the widely quoted
“Sources of Soviet Conduet” by “X,” who
savs that American “policy toward the
Goviet Union must be that of long term,
patient but firm and vigilant containment
of Russia’s expansive tendencies.”

The Foreign Affairs Reader might well
serve as a textbook for those senior officers
of the military scrvices, who, together with
selected officials of the Department of
State, ate currently taking a special course
at the National War College in the prin-
ciples of American foreign policies but it
should alse have a much wider military
reading.—Cor. Presrey W. MEerTom,

Eyewitlnesses of the Civil War

THE AMERICAN ILIAD. The Epic
Story of the Civil War, By Otto Eisen-
schim! and Ralph Newman. The Bobbs-
Mewill Company, 720 Pages; Index;
IHustrated; $5.00.

To tell the story of the American Civil
War in the words of eyewitnesscs and
contemporarias is an original and meritori-
ous idea. From every point of view the re-
su}t is worthy of praise and in the vast lit-
erature and history of the Civil War this
book is unigue. Messrs. Eisenschiml and
Newman have sclected with care and
understanding excerpts from_ the diaries,
memoirs, letters, etc., of participants in
the war. These include the top civil and
military leaders and lowly but articulate
men in the ranks, men and women who
were keen observers at home and at the
front, about equally divided between
North and Scuth. The authors have
welded those selections together with brief
and pungent commentary to form a2 well
integrated history that provides more light
and better understanding of the war for
the specialist and a dramatic and unforget-
table account for the uninitiated.

Examples will show how this result has
been achieved. Jefferson Davis tells why
Lee’s invasion of Maryland and Pennsyl-
vania in Junc 1863 was a military neces-
sity, A balloon observer writes of what he
saw across the Rappahannock as Lee’s
amy started on the campaign that ended
at Gettysburg. Gen. George E. Pickett of
the famous charge, Lt. Robert Stiles and
others report enterfainingly episodes in
the march throngh Pennsylvania. A war
correspondent  describes the transfer of
tommand of the Federal Army from Gen-
era]l Hooker to General Meade, The story
of the spy who fumished Lee information
concerning the movement of the North-
erners completcly altered the Confederate’s
objective. A reporter from the Boston Jour-
nal describes the meeting engagement on
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July 1 and General Longstreet testifies that
the unexpected and unwanted battle was
2 SUTPrisc.

The action of the next tweo days follows
in the words of many doughboys and ar-
tillerymen, officers and men i the twe
armies. The shift from one side to the
other, from one flank to the opposite end
of the line results in a vivid and fasci-
nating account of the combat that has few
equals in military history. Out of this
chapter comes an accurate report on the
battle that includes consideration of strat-
cgy, tactics, terrain, morale, weather, weap-
ons, supply, leadership and the influence
of time and change. And we have this for
most of the important cngagements of the
war.

What is it that sets this book apart from
previous historics? Undoubtediy it is the
emphasis on the human element in war
Here the student of military history will
find the important contribution of this
novel approach to a study of our Civil
Woar. The brilliant achievements of great
leaders, the catastrophic disasters of the
inadeguate, the revelations of Americen
character in victory and defeat are of last-
ing value to the American soldier in the
atomic age. In this book we have military
history that is stirring, impressive, readable
as a novel and vet accurate apd authentic.
—Bric. Gew. Domarp AnrMeTaons.

Excellent History of Japan

THE PAGEANT OF JAPANESE HIS-
TORY. By Marion May Dilts. Long-
mans, Green & Company. 418 Pages;
Nlustrated; Index; $4.00.

Are high-school children pesple? Book
publishers have been trying to answer that
guestion for many years. There is a big
subadult market to which they would like
to sell books, but they find it difficult to
decide just how adult the books sheuid be.
The more sensible publishers prepare books
for this group as though they were issuing
them to the adult public—making doubly
sire, however, that the books are authori-
tative, clear, noncontvoversial, and inter-
esting. The product is often a book which
is excellent by any standards.

Miss Dilts” history of Japan is a case in
point. It is one of the best books in the
field. The only other up-to-date history
of Japan is E. . Reischauer’s superb little
epitome, Japan: Past and Present. The
Reischauer book is betier reading for
trained students, for busy staff oflicers and
for people who aleady know something
about Japan. Miss Dilts’ book is ideal for
the leisurely reader, who is reading half for
pleasure and half for instruction. It as-
sumes no knowledge whatever of Japan
and consequently can be counted on to
explain everything fully, plainly, in black
and white.

- 'The book is self-contained. Notes, pic-
turcs, maps, and a very useful two-page
chart of Japanese history are all included.
The treatment of postwar Japan is fair to
both the Japanese and the Occupation. ks
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judiciousness will impress those readers
who are tited of flip and ready controversy.

IF shis is the kind of book our high-
school students are getting, we might take
a careful look at the textbook shelves. We
may be missing more good things like this,
—Paor M. A, Lixesancer.

The Armsfrong Plan

THE CALCULATED RISK. By 1lamil-
ton Fish Ammstrong. The Macmillan
Company. 68 Pages; $1.50.

The author is the editor of the welk
known magazine, Foreign Affairs, a man
who has often helped his Government with
expert advice on international matters. He
first lines up the present simration in Fu-
rope and then proposes a firm step for the
democratic nations to take in order to pre-
vent the overwhelming of Europe by Com-
munistic Russia,

Mr. Armstrong thinks that the people of
Europe must first have some way of living
before they can decide upon their way of
life, and we must help them with both.
But above all, the democratic nations can
make better use of the United Nations.
It must be made stronger in stracture, Still
acting within its framework, the nations
that want to work together can actuaily do
so. They can even establish a democratic
program 2nd go ahcad with it—without
Russia and her satellires.

The method of doing this is somewhat
crmplicated. Mr. Armstrong devotes many
puages of the second half of The Calculated
Risk to showing just how the United Na-
tions setup can be made to lend itself o a
program for democracy that does not have
the nations unanimously behind them but
has most of them.

Mr. Armstrong's plann has already been
highly praised as a practicable sclution of
the deadleck between Soviet Russia and
the rest of the world. All military men
need a grasp of this plan, for it may well
become the procedure we shall be fol-
lowing.—G. V.

A Moving Beok

RICHER BY ASIA. By Edmond Taylor.
Houghton Mifllin Company. 432 Pages;
$3.75.

People who dealt with OSS will re-
member Mr. Edmond Taylor, the gifted
writer whose book, The Strategy of Terror,
was a termifying description of the Nazi
psychological warfare techniques. During
the war he served with Geperal Donovan’s
staff in Washington until he became
weary to death of the battle of documents.
He then songht and obtained assignment
to SEAC and CBI, where he worked on
psychalogical warfare. This book is his re-
port of wartime experiences.

Richer by Asia is a surprse. It’s not 1
was-there staff, nor inside gossip about the
Stilwell-Mountbatten  disagrecmrents, An-
glo-American propaganda policy differ-
ences, or other interallied quarrclling—in-
teresting though this might have been. In-
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stead, it is a moving and rellective diary
deeply and sincerely personal, and almost
religious in tone, whichk shows what Asia
did to the mind and sensibilities of one
intelligent American during World War
II. Beautifullv written, it expresses things
which many Americans must have felt,
but which few of them had the skill or un-
embarrassedness to express—the surprise of
a secular man, practical, busy, forthsight,
coming info a world in which religion
saturates society and even tints the land-
scape with its architectural reminders and
its symbolic use of bLills, trees, tanks,
rivers. People who are not ashamed of
having sonls will enjoy this book.—P. M.
A. LiNgBARGER.

Best Handbook on Chinc

CHINA HANDBOOK 1537-1945. Com-
piled by the Chinese Ministry of In-
formation. The Macmillan Company.
862 Pages; Index; $6.00.

Intelligence people and staff officers are
sometimes confused by -the number of
yearbocks which come out in English on
China. The first and longest-lived of these
was the old, British-edited China Year
Book, which has not rteappeared since
World War II. Next was the Chinese-
sponsored Chinese Year Book, which was
compiled under the left-handed auspices
of the Chinese Foreign Ministry, The Na-
tionalist publicity service did not like the
stuffy, academic richness of this and got
out the Chira Handbook in competition
with the Foreign Office. Finally, the
Chinese quislings under Wang Ch'ing-wei
issued the China Annual, presenting their
version of China; copies of this are found
in some American libraries.

This volume is the up-to-date version
of the China Handbook. It is one of the
best official manuals in the world if . . .
If you allow for its presenting a govemn-
mental point of view. If you remember
that Chinese statistics ate weird, fearful,
and inexplicable in their birth. (Nobody
really knows, plus or minus within Afty
million people, what the population of
China is.) If you consider that the Chinese
are strong on courtesy and often prone to
describe hopes, desires or laws as accom-
plished facts, when they are not. These
are sharp limitations, but the book is still
preeminently useful. Physically, it is stur
dily well made end moderately priced.
This is the outstanding book in its guaintly
competitive field—P. M. A. Lingsarces.

Occupation Finances

THE FINANCES OF EUROPEAN
LIBERATION. By Frank A. Sputhazd,
Jr. Published for the Camegic Endow-
ment for Intermational Peace by Co-
lumbia University Press. 206 Pages;
Index; $3.00.

Of all the diversified activities of a mili-
tary government staff, mone is more com-
plicated and more aggravating than the
management of the finances of cconpied
territory. Dr. Southard, Professor of Eco-
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nomics at Comell University and Special
Consultant fo the ULS. Treasury Depazt-
ment, is well qualified to write an author-
tative book on this sabject for the lay
reader. A naval officer, he was Instru-
mental in organizing the Allied Military
Financial Agency before the invasion of
Sicily. During the Iralian campaign, he
was financial advisor in the GHQ Allied
Military Government Division. When
France was invaded, he served as chief of
the Civil Affairs Economics Branch with
the Headquarters of the Seventh Army.

Pr. Southard thus had a major responsi-
bility in the formulation and administration
of the fiscal policies he discusses. It is ap-
parent that he spesks with authority on
matters of banking, foreign exchange, and
inflation control, tax revision, currency de-
preciation, the impact of military pro-
curement during the military government
of conquered nations and the civil affairs
administration of defeated countries in
Furope.

The officer concerned with military gov-
ernment or civil affairs will find especially
interesting the chapters devoted to the oc-
cupation money and currency procedures
developed for occupied nations of Europe,
including the Balkan countries. Dr. Souath-
ard anticipated the difficulties which re-
sulted when the U. S, Government, over-
tuling the Treasury Department’s protests,
gave Russia a set of plates to print occu-
pation marks for Germany.—CoL. PRESLEY
W. Merron.

U. 8. Guidebook

GUIDE TO AMERICA. Edited by Elmer
Jenkins. Public Affairs Press. 705 Pages;
Maps; Index; $5.00.

Based on information collected by the
American Automobile Association, this
book is the closest thing to an American
Baedeker that has come to The Journar’s
attention. The text tells much of the his-
tory, peography, agriculture, plant and
animal life, and industries of each state;
the noteworthy sights, institutions, mm-
seums, public buildings, etc., of each city
and town of any impertance; the back-
ground and origin of significant shrines,
battlefields, etc.; and reports when and
where outstanding events are held regu-
latly.

The book, despite its 705 pages, is a
masterpiece of compression. People who
travel cxtensively by automobile will &nd
it particularly valuable; it should alse be
of considerable werth in libraries, day
rooms, and like instaflations.—A. S.

Seventh Infanfry Hisfory

FROM FEDALA TO BERCHTESGA-
DEN: A History oF tue 7TH UnsTED
Srtares Inrantay v Wonrs Wanr 15
By Nathan W. White. Published by the
Author. 320 Pages; Ilustrated; $7.50.

From Fedala to Berchiesgaden is the
World War II combat history of one of the
United States Army’s oldest and proudest
regiments, the 7th Infantry. The author
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has prepared a detailed account of the
eperations of the regiment, Husirated by
sketch maps of principal actions, and phe-
tographs of combat scenes as well as indi-
vidua! photographs of many of the mem.
bers of the Regiment who were killed in
action.

Thke book is 2 ftting tribute to the Ttk
Infantry and should be of much interest 1o
the men who fought with the Regiment in
any of its World War 1I operations. How-
ever, the author’s style of writing and
method of approach te his subject are not
stich that the book will be of wide gener)
interest, since he limits himself to a care-
fully prepared, entirely factual repoxt of
operations.—0. C_ 8.

Brief Reviews

THE HORBSE OF THE AMERICAS. By
Robert Moorman Denhardt. The Uni-
versity of Oklahoma Press. 286 Pages,
Mustrated; Index; $5.00. An accoum
of the amival, spread and development
of the Spanish horse in the new world
from Columbus to the modern Cuarter
Horse.

TORTILLA FLAT. By John Steinbeck.
The Viking Press. 213 Pages; Hlos
trated; $6.00. A new and illustrated edi-
tion with seventeen paintings by Peggy
Worthington.

UNSEEN HARVESTS. Edited by Claude
M. Fuess and Emory S. Basford. The
Macmililan Company. 678 Pages; In
dex; $5.00. An autobiography of trib
utes to teachers and teaching.

LANDS OF THE ANDES: Peru amp
Borivia. By T. R. Ybamra. Coward
McCann, Inc, 273 Pages; Index; $4.08.

THE RAINBOW REPUBLICS: Cex
TRAL Amzrica. By Ralph Hancock
Coward-McCann, Inc. 305 Pages; I
dex; $4.00. Three bocks which present.
in the modern manner, the information
a traveler needs.

THE FACE OF ROBERT E. LEE. By
Roy Meredith, Charles Scribner’s Sens.
153 Pages; Iustrated; $5.00. More than
a hundred photograpbhs with explans
tory text of the Confederacy’s grest
leader.

YANKEE SURVEYORS IN THE SHCG
GUN'S SEAS. Edited by Allan B. Cole.
Princetor University Press. 161 Pages:
$2.50. “Records of the United States
Surveying Bxpedition to the North Par
cific QOcean, 1853-1836.

ABOUT LYDDY THOMAS. By Maritta
Wolf. Random Homse. 454 Pages.
$3.50. Piction—a winner in the Meto
Goldwyn-Maver 1947 Contest. By the
author of Whisile Stop and Night Shift

THE MISINTERPRETATION Of
MAN. By Paul Roubiczek. Chazles
Scribmer’s Sons. 306 Pages; Bibliogs
phy; Index; $2.75. A study of the tragk
resnits that follow the basic fallacies
the great thinkers of the 19th Century-
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BETWEEN FEAR AND HOPE. By S.
L. Shneiderman. Arco Publishing Com-
pany. 316 Poges; Index $3.75. A
study of present-day Poland and its
background.

CONFESSIONS OF A CONGRESS-
MAN. By Jemry Voorhis. Doubleday
and Company. 365 Pages; $3.50. A
liberal Congressman expliins how he
(and Congress) warked during his vears
in the House.

WHISTLING WINGS. By Martin
Bovey. Doubledsy & Company. 162
Pages; Nlustrated: $7.50. Text and pho-
tographs illustrating the high points of
thirty years of duck and goose hunting,

LINE OF DEPARTURE. By Peter Vier-
1l Harcourt, Brace & Company. 316
Pages: $3.50. A novel of how a youth-
Ful marrage suffered and survived the
shock of war.

MORE THAN CONQUERORS. By Otta
Tod Mallery. Harper & Brothers. 204
Papes; $3.00. A program for American
leadership for the achievement of a con-
siructive peace,

WE, THE PEOPLE. By Leo Huberman.
IMustrated by Thomas Hart Benton.
Harper & Brothers. 372 Pages; Hlus-
trated; $3.75. A revised edition of a
1932 work. How America was built.

20TZ! By Walter Karig. Rinchare &
Company, Inc. 268 Pages; $2.75. Cur-
rent best selling novel of bureaucracy in
Washington,

REBEL AT LARGE. By George Creel.
G. P. Putnam’s Sons. 384 Pages; In-
dex: §3.75. The autobiography of the

" famed publicist and World War | cen-
sar.

BREAKING NEW GROUND. By Gif-
ford Pinchot. Harcourt, Brace & Com-
pany. 522 Pages; lllustrated; Index;
$5.00. The autobiography of a sincere
but controversial public servant.

TO SECURE THESE RIGHTS. Intro-
duction by Charles E. Wilson. Simon &
Schoster, 178 Pages: Wlustrated; $1.00.
The Report of The President's Com-

mittee on Civil Rights.

THE BEST SHORT STORIES OF
CHABLES DICKENS. Collected and
with introduction by Edwin Valentine
Mitchell. Charles Scribner’s Sons. 620
Pages; lustrated; $3.50.

THE SEA AND THE STATES. By
y Samuel W. Bryvant. Thomas Y. Crowell
Campany. 598 Pages; Ilustrated; In-
dex; $5.00. A Maritime History of the
American people,

|

| SAN FRANCISCO: Pont oF Gorp. By
William Martin Camp. Doubleday &
Company. 518 Pages; Illustrated; In-
dex; $3.00. An anecdoeal history of one
of America’s most exciting cities.
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THE LOUD RED PATRICK. By Ruth
McKenney. Harcourt, Brace & Com-
pany. 161 Pages; 52.50. The biogrs-
phy of an Irshman who loathed police-
men, undertakers, politicians, Tammany
Hall, the St. Patrick’s Day Parade, syn-
thetic shamrocks, and souvenir clay
pipes. By the author of My Sister Eileen.

THE STAINLESS STEEL KIMONO.
By Elliott Chaze. Simon & Schuster.
207 Pages; $2.75. Experiences in the
occupation army in Japan.

THE FOREIGN POLICY OF SOVIET
RUSSIA, Vol. 1, 1929-1936. By Max
Belotf. Oxford University Press. 261
Pages; Index; $4.25.

JESSAMY JOHN. By Phil Stong. Dou-
hleday & Company. 271 Papes; $2.75.
A novel of John Law and the Missis-
sippi Bubble,

YOUR NEWSPAPER: Brurepmxr ron
A Berren Press. By Nine Nieman
Fellows. The Macmillan Company. 202
Pages; $2.75. "What is wrong with
the press and what can be done abow
i

GUIDE TO AMERICA. Edited by Elmes
Jenkins. Public Affairs Press. 705
Pages: Index; $5.00, The storv and
account of each state, city and town of
importance—an American Baedeker.

THE PEABRL. By John Steinbeck. The
Viking Press. 128 Pages; $2.00. An
old Mexican folk tale as told by Stein
beck.

THE REVOLT OF ASIA. By Roben
Payne. The John Day Company. 305
Pages; Index; 53.50. Asia throws off

forcign domination.

YOUR TEETH AND HOW TO KEEP
THEM. By Jerome ]. Miller, D.D.S
Lantern Press. 232 Pages; [ustrated:
Index; $3.00,

LETTER FROM GROSVENOR
SQUARE. By John Gilberr Winant
Houghton Mifflin Company. 279 Pages.
Mustrated; $3.00. Our former ambas
sadar to Britain tells of his work.

UNITED STATES NAVY WATER-
LINE MODELS AND HOW TO
BUILD THEM. By John Philips Cran-
well and Samuoel A. Smiley. W. W.
MNorton & Company. 4] Pages; Ilus
trated; $4.00,

AMERICA'S DESTINY. By Herman
Finer. The Macmillan Company. 407
Pages; Index; $5.00. The United States

must be the force to provide world
peace.

L. §. NAVAL LOGISTICS IN THE
SECOND WORLD WAR. By Duncan
S. Ballantine, Princeton University
Press. 308 Pages; Index; $3.75. A deep-
ly probing study of naval logistic plan-
ning and administration during the war.

FOR YOURSELF—

A complete, convenient indoor
rifle range, and a safe, accurate

target gun.

FOR YOUR FAMILY—

An ideal “training aid"—accu-
rate shooting and hours of fun.

FOR YOUR PARTIES—

An unbeatable crowd-pleaser
—and a real highlight in the
game-room—or the living room,
for that matter.

FOR ALL YEAR ROUND—

The perfect gift—lasting, the
finest kind of sport, invaluable
training for hand and eye; safe
for children, more than accurate
enough for the adult sharp-
shooter.

Johnson Indoor Target Gun
Complete with targets, pellets,
backstop—

$15

Less 106 Discount If You

Order from

Coast Artillery Journal

631 Pennsylvania Avenue, N.W,
Washington 4, D. C,
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THISISIT . . .

best soldier-writing to come out of World War 11—

By Charles B. MacDonald

Charles B. MacDonald came to the 2d Infantry Division as a replacement
company commander in September, 1944—and stayed with an mfantry company
(with time out for a wound and evacuation) for the rest of the war. COM-
PANY COMMANDER is his story—and by the time you've finished it, the men
of Company 1 and Company G will be your friends, and winter warfare an old
expenience of your own. But MacDonald can tell about his own story. In his
preface, he says . . .

‘The characters in this story are not pretty characters. They are not even heroic, if
lack of fear is a requisite for heroism. They are cold, dirty, rough, frightened, miser-
able characters; Gls, Johnny Doughboys, dogfaces, footsloggers, poor bloody infantry,
or as they like to call themselves, combat infantrymen. But they win wars,

the simple, honest report on war by an infantryman—the

COMPANY COMMANDER

"They are men from Companies 1 and G, 23d Infantry, but they might be men from
Companies A and K. 16th Infantry, or they might be men from Compunies C and E,
234th Infantry. For their stories are relatively the same, Some may have fought the
Germans longer than others, or some may lave fought the Germans less. For all it
wis an eternity,

“The characters in my story are not fctional, and any similarity between them and
persons living or dead is intentional, and some of them are dead,

. ou [ am not the hero of my story.

“The heroes are the men from ( ompanies | and G—the lead scouts, the riflemen,
the machine gunners, the messengers, the mortarmen. Companies T and G are called
rifle companies and when you call a company a rifie company, you are speaking of

:1“. Imcn V.-'III’ .|L‘.|r.l”'r' 'J'rl'-'l-." w_l.r»'
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