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To the Officers and Men of the Coast Artillery Corps: *
»

The Coast Artillery Corps, as a separate and distince arm of the military
service, observes its fortieth anniversary today. 1 join the other members of
our armed forces in tendering the Corps my sincerest congratulations for

the four decades of achievement which mark its history.

Forty years ago, the establishment of a separate Coast Artillery Corps
was appropriate to the times. Today, however, the War Department looks
forward to the unification of all three of our artilleries—the Field, Sea-
coast, and Antiaircraft—so thar the most effective cordination berween
them may be insured in time of emergency. In its forthcoming role, then,
the Coast Artillery Corps can look ahead to new achievements as part of

the unified team of our national defense.

As Commanding General of the Army Ground Forces, I express my
appreciation for the accomplishments of the Coast Artillery Corps during

the past forty years, and wish it every success in its new endeavors.

JACOE L. DEVERS,
General, USA,
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'\'.i.' .!1'.'..1'-"- E\l.' Tt Iiil'l”l'ﬂ.!l‘\l H.'l!

20 November 1942
letter d;n for it was on that date

the 35th hrtg.n]u Wils ac
tivated at Camp Stewart, Ga,, under the command
Hri"rtfln General Rupent E. Starr. A few days after this,
the original enlisted |1;1~n|1|1r.| arrived from Fort Sill, Okla
Then bepan strenuons weeks of conditioning, mancuvers
and u_ljnu]in;_: in the tundamentals so necessary to the
operation of Brigade Headquarters

The H*‘i\_‘uil. siticl }-\hlk”"'\l to L .|1'I1]‘r Stewart on 20 £ ]'Jil
1943, and sailed From Staten Island aboard the 5. 8. Santa
Elena on 30 April, with a convoy ol twenty-one troop trans
|'N'[[.'~. one aircralt carner, one !nlhlu i, [Wio r.!:1L¢|~. O
whither ound nobody knew
The trip was highliphted onlv by the usual number ol
Cnl

' ' | ty. Deptl
anee was s a [t.:]l!'l.' AN *-Hl“ were 1In Lne vicinty. .}Lq"[ 1

Freiohter and nine destrovers:

.g|..||:|||-\, ||||1~J.|.'1. ;im 10 []IIL'.![\- ol submarine .I:I.Jl.]-.

L||..||'L:t'- WETE 1![-l|_|-|.l|,-||_ -Hll,l WO .I.\-i_--:lll-'l'|.1”|'i"|.|. 1'-"- L
|1-|.-- !Ir'-.‘.

| 1 | | H ] et}
'|;‘.|||:|\|-'l|‘|'\. aAnd & sinNcere dosire (O SO0 ¢arti

PR (e mpnt |
t damaged

ment, anticipation, rumble of underwater ex
mnger ond

h L F I'lr:'![l“.l:l']". '||'=|I convoy Wias

NarTH

Excitement reigned

\Enica

on the 5 S, Suwia Elema as 1t
. - ' |- |- - | I (3

coasted into the harbor of Oran
noon of 11 Mav 1943
viewing the beautilful harbor with
Buildin
Iu[ﬂlﬂ_'-.l with red clav roofs combined with grapevines and
1 truly

Aleenia, during the alrer
It seemed evervone was on deck,
the city of Oran -w]'l'..l'.'.!
and the white walls

ing on the hillside g5 were tile,

II']H I grecn -'Hii.l-_:{ Srowing in the red soil !'.:I.'ﬂt'H'h'\l
"”l’*.l“" peture

Debarkation
then to the bivouac area and the

down the gangplank o the waiting trucks,
“new life"—insects, hot
davs and cold nights, chlorinated water, atebrine, "C" ra
tions, and helmet baths, On 15 May, the Broivade moved
to Mostaganem, Algeria,

the defense of the parts of Tenes, Arzew and Mostaganem,

and received its first mission: —

.n:lnrn;, with six neighboring alrports, all under the comman
wneral Mark Clark’s Fifth Army. This w
no small assignment in view of :|1:.- 1111]1”[[:"::0.- ol thes
ports as main centers of supply for North Africa and the
impending operations in Sicily and ltaly. During the Bn

1 eutenant L

gade's tenure of this command not one enemy bomber sue
ceeded in .-1r;Lu11_: one ol these vital "|ILL'I..'[I'I.'L'.\
Although there were no huge air atacks; the ones that
came did prove valuable and they wught lessons only e
All of the Brigade's "Old Timers™ de
||'|;h!1 d in l..l”lrlu‘ their !|111I|-||| of hire at "'-llhl.'.t,;-i!'t'ﬂ'l!
At this
voung ofthcers m-u]ri never fail 10 mention promen: iling

which

F
they sad he |!"i.'l.| F] I!'|.|IL'1.'I' 1|'I-l.' monoueny not o mertok

penence cin [l'.il]l

'|I{'3I'I Cerman "'l TS llitll-.'-.l ':l'lr xi|‘t ]'"I"ll'l :'.'|.'|'.

HI'JI" ||..!l I!t ld] i |.|‘-l| LA B ]I ’ I 1'IL|:I 1"lril.lr'l'lll L e Hl.'.

improving our diplomatic relations

On 15 August 1943, the 35th was relieved of its North
\frican mission and attached to the VI Corps to prepare
for the landing at Salemo, Italy, This was the beginning
of a Jong and harmonious association with the hghting Vi
{'.-rih Ta |.g--|11'|1|:~.'!'. its Dirst’ mission ol protecting 4
beachhead on foreign soil, the Brigade was given the 8th
AAA Group with the 534th and 630th AAA AW Battalinn
it assault forees on. D-Dav Severl

her groups and battalions were sche duled to start landing

tached to land with thi
il
[:' plus 2 as follow up ITnops

Iravy

Beachhead is now a familiar one
1943 CD-Day
beaches of Paestum

he story of Salerno
At 0330 hours our hist rmoop

and | Sa

lerno ]1:J-E.{ it a ]|'. | &l fracers, Ii.l.’i'\. \]h*r .Illti *EII'EE ”H

E) "n'pn-m!-x I
went ashore and the quiet

exerting every effart to throw our forces back inte
the sea. launched auack after avtack by air, relentlesshy
bombing and strafing the narrow strerch of shoreline. Bul
air. the Antiain

enemy

despite the herce fire from ground and



fi .'.'41'1!”“'1. ‘\“E.'E.'L'l.'lll"r.i n l.'“li‘ll.lL'lnl‘: L'H.'i‘-ilh‘ﬂ‘.hl'lm‘ TLEN
ol its gu.n:- ashore and meeting each new air attack with

i 'ﬂr'”“‘“'ﬂblnu +|fl.' i“'“":r [|1 .lLlLiiH”l‘l 1] 3'—"-."‘””?“"-!'““‘_4_:
dheir primary mission, antiaircraft artillery units provided
.;ppl;-mﬂnur\' machine-gun fire for both mfantrymen and

beich battalion workers. It became routine for AW sec
fins to blast away at snipers and rat pistolmen, Two AW
Sections teamed 1o cause a German 88mm battery, which
was delivering withering fire on the main beach area,
'1'.1."3'.-L fire imi ;|!H|I:|n!1 1= |'ur~|.ti|\1‘] ”h‘ advance elements
of th i!lrlL"I.Lil. Headquarters were among the hirst anti
I:.II'.I'I.T1|1 |II|“L Yy Trlmi'l'\ ashore, In est: JHI:*tll:lhfr its CP on 1|!L
mainland of Traly L-Day, the 35th not =Ir1E'- became the
st American unit of its type t land on D-Day during
n initial invasion on enemy soil, but was also the ltrk.
ntiaircralt artillery |1r:h1|.1|. he J{iLil:I.'Ir[LEH to set foot on
Eontine ntal Lurnp:_ during Warld War IL. B attipag alia,
"ﬁuut: lla, Piazza, Avellino, the Volturno River, Prata,
Wrndlu and the Winter Line in front of Cassino marked
lhn Brigade's progress up the mountainous Italian main
hml 'h'”'“w!‘ the cold rains and mud of fall and winter. It
Was on 23 November 1943, that Brigadier General Starr
-H"]Inl]nlﬁhn! command of the IJF!L,".:{!l O returm o 'Iht H-"‘.
Antaircraft Artillery in
1943, Brigadier General

with his firsthand knowledge ol
wombar, and on December 10,
Maron Bradshaw, IT., gssumed commanad

With the exception of one month .humr which the
Brivade was ottached to the French Expeditionary Corps
Wwith the E"-"h" mission of coordinating and lill;'lfll'nlrl-a_‘
the French and Amerdcan Artillery defenses
liﬂ the Venalm sector,

uection of VI Comps inlantry
Mes ol CommunicCation

The Brigade’s next assignment on the Anzio Beachhead
3 no doubt its greatest. It landed there on 2 February

944, 10 1ake over control from Colonel Edgar King who
L

Antiaircralt
Antiaircral
indl

it was charged with the

art IHl'n . ¥ :-E.l! Manis

had established the inital defense with his 68th CA Regy-
ment on D-Day 22 January,

General Bradshaw immediately began ;-.pply.'mg pressure
to Fifth Army i|4.'.!l.14.|u.lTTl':‘- for more antinircratt units ar
Anzio to meet the everincreasing air attacks. Fortunately,
due 1o the General's foresight, when the all-our atack by
the Germans began on 16 February, he had amassed the
greatest concentration of antiaircr, it units for an area the
size of the Beachhead (7 miles ¢|u|! and 14 miles wide)
in the history of warlare. This defense included more than
400 40mm and 37mm guns and 1000 50 caliber machine
guns plus 16 batteries of 90mm weapons. Proof that it was
effective is the fact thar 204 German aircraft were deh
nitely destroyed by that armay of fircpower during the four
months' [‘LTifh'.l at Anzio,

Many new techniques were developed at Anzio. Planned
and controlled AW barr ages were used at night over for
ward Lroops ‘Infantry |m] Artillery ), which were designed
to force enemy aircraft up where Ihu could be t:ll'l'.,ui
elfectively by the ¥0's without danger to our own troops
\ new t‘_{;w. AAAIS was introduced, using the military
Grid System for pl-l:nug purposes. at AAOR and all gun
sites and a new method was tii'\'l']“‘i\{‘ti o penmit simul-
fancolus tmnsnmussion ovier 1t'1t'i'lhn!:l.‘ !1:11-i|-‘1}1 '.11151 r,kllilr
from AAAOR. The flying of barmge halloons during day-
light was first .uu:rrli'rn'tE. although these balloons were
within easy range of enemy artillery and plainly visible to
enemy terrestrial observation. Centralized fire control of
mare than one batalion of 90mm guns during mass terres:

trial fire was another “first.

Smoke generators were used in forward areas o form a
thin smoke haze L.!]'-I.!'l!l.' of --"Hﬂlill-.: enemy  terrestrial
observation. Enemvy mines (nav; 7 were located by fur-

nishing our Mavy with SCR-584 *Iun- in graphic form on
all enemy aircrakt flving ar low |||111m|!*~ uuE «lh]K‘Uu] ol
|u TNg on mine !_n|ng missions. All i ! 1]11"-1. new 1f_"L|'ITII1.!l]Lt
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Miry -J i

Self-prupcllcd guns move inland from the Fifth Army beachhead ar Anzio to establish the initial defense which s'l:.urrj-’
afterwards was built inro a most formidable array of antiaircrafr units,

and many others, p]ua numerous lessons learned, were
promptly dispatched to Headquarters AA Command and
our theater commander lor dissemination o all antiaireralt
thj]]m'r} units. The important thing about it was that this
information was sent in as |:rur111u|j. as possible and cer
I..Iil'l]‘_l.' must have been of value to other units as was thei
information to us,

During Anzio's initial phases, the Germans were able 1o
“lam” our Padar euipment permitting several night roids
without nmh.tp to the enemy because of the inoccuracy of
our hre control equipment General Bradshaw had new
Radar equipment diverted and shipped immediately 10 thi
beachhead. This equipment arrived with only one trained
crew ol operators and two trained officers. Then [or a period
of a little more than [orty- I'-,:11[ hours, the enemy bombers
laid off at night. During that time the new equipment was
installed and old SCR-268 nperatars were trained withowt
letup, in its use. When the enemy resumed his night raids
with a Hight of 12 JU-88s, using the same tactics, dropping
bales of “window”™ and flving straight, level courses, he
received a big surprise. Our gunners shot down five of these
twelve airerafi. This ]unx'nl how quickly men could adapt
themselves to new equipment in combat. An interesting
note ot this point is the fact that caprured veteran German
and Italian dirmen ot interrogation centers stated  that
Anzio's Mak defenses were the "most terrifving and versatile’
they had ever met.

Field artillery fring for the 90's an Anzio reached a
climax under the command of Lieutenant Colonel Francis
M. MeGaoldrick, 35th Brigade Field Artillery Commander at
Anzio, when they were used to help smash the 14 division
German Carroceto offensive which began on 16 February
1944. In one engagement, the 90's put our 1,442 rounds in
thirty-five minutes. Proof of their effectiveness during this
all-out attack was recognized by the beachhead commander,
Lieutenant General Lucian K. Truscott, in his commenda
tion to the 35th siating “the 90mm AAA weapons hiring
in a feld anillery role proved very effective and con-

tributed a major part in stopping the enemy’s recent all-out
offensive.” During that critical period all men were pulled
off AW fire control equipment and together with two AAS
Machine Gun Batteries were formed ino a 11rn'.'|-:r.=n.|] in
fantry battalion. This Battalion was employed for wveml
weeks under Engineer supervision, in the laying of mine
fields in [ront of our Infantry and in the construction: of
other delenses. .

Organization of AAA for Combat at Anzio,
35th AAA Brigade
35th AAOD
5th AAA Group
434 AAA AW Battalion (SP
+41 AAA AW Batalion (SP
443 AAA AW Banalion (SP
106 AAA AW Batalion (SP
435 AAA AW Battalion
Oth AAA Group
90 LAA Begiment RA. (Britsh
18 LAA Begiment RA. ( British
168 LAA Battery RA. ( British
224 LAA Banery BA. (British
433 AAA AW Banalion
451 AAA AW Batalion
536 AAA AW Bartalion
68 CA Regiment (AA) CHy and Hq Battery
lst Battalion, 68 CA Begiment (AA
2nd Batalion, 68 CA Regiment (AA
T2AAA Gun Banalion
108 AAA Gun Batsalion
216 AAA Gun Batealion
102 AA Bln Battery (Vlia)
24 Cml. Decon Company (Smoke
179 Cml. SG Company
622 SEP AA MG Battery
623 SEP AA MG Banerv

On | ."".pri.I 1944, Brigadier General Bradshaw re
linquished command of the Hngmh.' o take up his post iiij




bk Army AAA Commander. []rigm]ir:r General Jares
Mownsend was called in to assume command bringing
8th him wealth ol experience and un-.]t‘n't.ﬂ':-.hlh_,;

1 ring .-\E-rr| and May, while the Germans continued to
B o climinate the beachhead, final plans were made fos
hreak lhtnll_f_h and capture of Rome. Antimreraft artil
shified to its offensive wole as Held nm”ur} when the
g hinally come. The 90mm  Batalion Fire Direction

m.;s.u.-t[ o deliver a u'lthullng fire agaimnst terrestrial
_-,- 5. Never belore had antisircraft guns been used so
nsively on the offensive. For the frst time our infantry
B advancing under a barrage curtain of 90mm shells.
he movement from the beachhead was coordinated
ieh the drive from the South; both were swift and sure
elense lines were broken and the Genmans were put
n Full Hight
4 June 1944, the 35th ser up the hrst Antiircralt
Billery defense around Rome and across the Tiber River
je bombing ol vital 1_1ridum was rendered |t1‘|1‘l-l.r5*_~.!|'tt-.' amd
" '!.- enemy aircraft were destroyed.
The enemy was fleeing and the pursuit was continued by
\ - Corps untll Rome was left about 100 miles south. 11
me 1944, VI (.‘urp« and the 35th Brigade were relieved
@i the line to participate in the planning of landing opera
gions which were to take place in Southern France. Three
ks were spent on the beach near Santa Marinella, a
pall coastal town abour 30 miles north of Rome, This
wis spent ru‘-:mhuunmg. L= l.".ll.l'!['Iplll!_:~ and trainng.
well as prm-idiug adequate recreational periods which
the first received by VI Corps units since the days
r (o the Salerno operation. Passes to Rome were plenti
LSt Peter's Cathedral, the Coliseum, and the monu
ment of Victor Emanuel soon became Familiar landmarks
@all. Then came the |11n_|.; drive to \--l[lllr.\ and the staging
rea ot Bagnoli where equipment was readied for the
forthcoming operation. Waterprooling immediately started
culation as to the exact spot of the now-certain landing.
the German Intelligence Corps received informarion by
ay of o leak from the average Gl strategists, they certainly
a ]mgy farce awaiting a ].mu.lin;; in the extreme north
et comner of Tialy
b Alter many long hours of sweat, toil and conferences,
[ﬁml plans for the operation were I._'llt'l'll.'lll'h'{i in carly
;ﬂugu«. No effort was \lt.lr-.‘».i to make the landing in South
France successful. Antiaireralt artillerv had i‘rr-\'L‘Ll vital
ih Italy and was ,1L'L::}H.El"t| ins proper p-[.h.'l' in this new
nure
Still operating with VI Corps, but now under the com
tmand of the LLS. Seventh Army, the Hng.ui: was charged
With providing the initial antiaircraft artillery defense for
Mthe landings, defense of beachheads until relieved and ol
MWombat units moving inland with the advance. To accom
i-?]ﬂiah this mission, we were given some of the most experi
ehced units in the theatre, Practically all units of the Bri
Flltx Anzio Command were on its roster,
i Three gre mips: Sth, 68th, and 105th; three 90mm bat-
1_jh5in,n_~.- 68th, 72nd. and 216th: four 40mm hatalions
53, 4351st. 534th and 895th; three 37mm (SP) bat-
Blions 106th, 441st and 443rd and three harmge balloon
Biteries: 102nd, 103rd, and 104th were the antiaircmft
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artillery toos ps that were scheduled 1o land with the assault
forces. All units embarked at .'\'.!;du\ and started on an un
eventful trip to the shores of France.

Fraxc
A 0500 hours 15 August 1944, _lh.{.l'!-' 1. the hirst
wave of our veteran toops assaulted the shores of Southern
France: Once again the 35th was in banle with V1 Corps
commanded by Lieutenant General Truscott. The mis:
sion of the Corps was to wmblish a beachhead ond to ad-
vianece f-iP“”‘_-' inlund to contnct [riendlv airbome Rirces and
secure airfield sites. The wctical plan called for emploving
three divisions abreast to destroy enemy beach defenses
and to advance rapidly inland in order to extend the beach-
head 1o the "Blue Line.” Contact was to be made with the
Airborne Task Force in the interior. The Third Infantry
Division was assigned to the left Hank, from Cape Cavalaire
to the Cape ol St ']'r-.:-pvz. ||lr1l.1|.|in|;_ the town of S Irfi}lbf'?.
The 45th Infantry Division was 1o assault the center of the
invasion area, from Cape of St |n-|:w:z castward o Point
Alexandre including the town of St. Maxime. The 36th
Infantry Division was to land and advance on the right
flank, from Point Alexandre to the Agay Region. In the
36th Division area was the important Red Beach, near the
town of St. Raphael, and nearby was the road junction and
airport at Frejus. The “Blue Line” delimited a beachhead
approximately 45 miles long, 20 miles deep. well established
on high ground and ncluding suiable termin for air strips.
The divisions were to advance bevond the “Blue Line” on

('u||'l.- order

The assault on the southern coast of France was o comr
plete success. Ar the close of D-<day, all combat elements
of V1 Corps had landed, and the exploitation of a weak and
confused enemy was in rapid progress. By midnight, 15
August, 2,041 prisoners of war had been taken and corps
casunlties had been negligible. The enemy could offer

The muddy terrain in Iraly presented a major probles, Here

is pictured, left background, a blown-out bridge, with a muddy

by-pass choked as a resule of the bogging down of a 90mm
antigircraft gun on what is being used as a road.
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only scartered resistance. The German Air Force had been
weak and ineffective. Enemy reinforcements never arrived
il‘l th" I‘:lu..'.l.:_']'l aned, .|nli no ].."L:l' "-L.li'l: I.Ull.nt{!r.itrﬂ{:h.'\- wWemne
IILII'H.."II.‘J -I-IH. IIIIL*{. I'Ji'n lk".in‘: !I!‘ Jl“..'i.‘] ln[dnll -ili.‘L'"ldlng
to plan, already ahead of their time schedule.

The rapid dev elopment of the beachhead in the Seventh
Army's invasion of Southern France and the scattered dis
position of German troops indicated that coming operations
would be a pursuit, 4 race to the north up the Bhone valley,
an eventual junction with Allied forces in the Pans basin
and the entrapment of German forces pulling out of France.
But before a tull exploitation to the north could be realized
it wats essential to secure the port cides of Marseille and
Toulon. That was the mission assigned to the French Army
under General De Lattre De l:w-q!hm with Full allied nav al
and air support.

At 2000 hours on 16 August, French units of the Seventh
Army began landing over beaches alreadv cleared by the
V1 orps in theSt. T Topez area and started their advance
the west .;g.unsl Toulon and Marseille

The initial asault and its subsequent expansion of the
beachhead opened the way for a rapid debouchment inland.
By D plus 2 a delinite breakthrough had been accom-
I ished, and the Germuan Nineteenth army was in serious
{III"ILLr fl} I‘C’]nh cut II.'I T,

It soon became clear that the Germans had been J.m;,hr
on D-day with the great bulk of their defensive strength far
10 I!".. WSl U‘t Il'H._ i Illlt |'|{.!1._!"|.l.."h l Ig- i] k! 1\ |K'||.'|1!T.|.rd]'.|“ nt
IlnlLI L1 H‘.LILL‘I.I |." ]FHT e hr]tIUL ACTOss Il'll. ‘Ezl“"“.‘ ;ll:'ll.t tlll
shortage of trucks and motor el hampered any largescale
movement of troops.

This breakthrough from the beaches again found new use
for ack-ack. The 37mm half-tracks were employed with in-
fantry spearheads to provide a mobile weapon to supplement
]'i.g].'ﬂ 'h]nk‘q :l.rl(l Tl‘t’\lnnﬂiﬁ.ﬁﬂ“f{’. Cars \k‘]]l‘{'h WeEre scame at
'[I'l'i._\ SIHR{‘ '”!' I'hk' lq]!]dlnﬂ_. :‘lillh.']'l ”i‘l“].“”]i'“ Arose as o til'll.'

May.

feasibility of their use in this role particularly because
the thin armor of the 37mm half track, but Ce
Townsend made the decision o use them provided
were not committed against enemy tanks and pillboyey
Their success was outstanding and all troops of :{:
praised their work. Many enemy strongholds were b
away by them and snipers in buildings were their specialiy
but several German reconnaissance cars also met fhes
doom on the receiving end of these deadly nmpun_r.
incident in particular stands out in my mind, \ German
command car came driving down the highway, wrned
corner and stopped about 100 vards in front of an M4
that was I‘llrLur;ldl.'\hI#:. on the road. The German e
tried to tum sround to go back but the M-15 crew
automatic fire from its 37mm and .50 calibers into the
vehicle which was illmludi.'lh."!!_.' put out of action.
German ofhcers and one enlisted man lost their lives within
about 5 seconds of hre. Casualties among the crews «
I ||'!|."|.L"l'.| 'I'll.".H_'" hﬂ."’ lmLL\ were 'H.‘fl 1["'-\- -:ﬂd not one ]33“*
track was lost during these encounters, General Townsend
was right again, antiaircraft artillery could definirely e
used on the offensive in tervestrial roles if used properly and
|r !ili PTI-II“-'[ I“Ft'l.. qul.t]{l“\ wene 't Lll..l"

T INnce Wils a ‘\]'l '“'I! contrast (o ]1. !]\ 'I['l mare w “'\ II
one. People were clean, neat and friendly, and evervhets
their 'ﬂ.{l:.r'llllt was genuine. \'I'.ln'. Lﬂ'.lh:l not |)-€1[E'-t: il
Americans had finally come, they would walk over, touch
and with tears in their eyes say— | had 1o rouch you beca
1 just couldn't believe it was true. You are our liberato
God bless you—Lafavette did nothing for your country
l.i]‘"'lp\:lr{'l.l o 'I.'.]"l il Vol are d”l"_ﬁ.| IU' o=,

Montelimar, Grenoble, Lvon, Besancon, Epinal and St
Die marked our advance to the Vosges mountains.

I'HT '[I]l hr'ﬁt Hl"l'll_" "l hl‘d”‘r'q an 1""'4 i.r”\‘ll.d |hl \thgﬂ
Mountains. For centuries military men had considered th
Vospes nni'rrrunumu; however, in the fall of 1944, VI Ca

American soldier inspecting the remains of a German ME-109 that was shot down over the Volturno River by Brigade guns.




ACTIVITIES

through. Precedent fell like Germans as both veteran
B “green’ troops fought the hun, the termain and the
'y mther to shatter enemy defenses in a history- -wrecking
pmpaign that rocked the supermen back againgt the Rhine.
b In centuries past, military men secking new plans 1o ex-
gt the battlehields of France, shook their heads .|rl1i
ted “NO" when the Viosges sector, with its pathway
gast, was mentioned ";ml well they might !'L‘L.luu.
- th‘ seemed to be caught in a mixture of beauty and
oy “htn 1]1:;_ ‘\.U‘S-L‘L"\ mMOountams were !‘.ll..tt down on 1'".
.‘., r board. Beauty there is, umfnuh:u]]\ tall pmn on
mouniaings, n 1.-hln_;._ streams and jutting crags of sheer
ek, That same |liCE1£rL“;L!llEIIL“\H which excites the lavman
apony for the T1'|'i!iﬂr‘| man who has 10 find a new w Ay to
sle those cliffs, 1o pmh through those forests and ar the
me time root a stubbom enemy out of defenses which
has had months prepare.

b Thus a new page of history was written and it was writ
in the early winter campaign of 1934 with mud, min,
 und sleet offering practically as many problems as the
Berardous terrain and a stubborm enemy. This sector was
swene of b !:xdx vigorous ||1,‘||l|nh u.l'ul.lmH the first world

but the Germans then could not be !uhhm] off the ¢rest
the Vosges nor could Ihr._'l. shove the French hack from
it positions in the lower mountain regions; therefore a
glomate existed in this area for four long vears from
ber, 1914, rght through 1 the end in 1918
‘.:-HILFI"\ \I]L’tLII‘lt' the campaign o win the "I..lfl’\j_:l'\-
inaupurated on or around 21 HLFILHL]H_I 1944, im
fately prior to the cracking of the Moselle River Line.
b first [l-uln-.l which for the greatest part was r.alml n
ﬂuium nt, extended to about the 15th of October when
fase 1wo got under way with the Mortague River Line and
Pl]ﬁll o a noew J'i"n.'l."l'-ll.irrll."l'. 1h|' \'Ir'ur:h{-. In |'L'[1.'.'1:|.'||
s two river lines lay more than a month of dreary hght
g which saw the German offering his: most stubborn re
ance, taking advantage of the
now, sleet and natural
ntain country,

i The push across the Meurthe (the
underway about 20 November,
II-'lrLaJrlnL, with # Hpu:i reminiscent of

&‘Iﬂln s France

!‘Ilm‘ld'. 1-|11'|'|1.1 o ;m'. i t11.1'. Wy

almost continual rain,
défenses in the thickly forested
r‘-.|!]-.li|.lrlnl1 phase
and found the Germans
the drive through
Wut those who were
e will never forget nights so hlack that a wisp ol log
days of continual rain
en the sun became a t|1rnu of the almost forgotten peast,
1 chilled bones, gun pits filled with water, snow 16
Behes deep and Germans fighting with a fanaticism born
kﬂn'ﬂ]::lm that only the fatherland lav behind them. Teis
Blory too, of minute planning, of day and night consul
fion on One Operation alter anol I:lLl !!11.] af pe ricer liaison

]rt ]'l{‘ Illihf.lkt'n {UI an cnemy,

ween all types of units which molded this smoath work-
; t’l C orps team For its drive to sw cop the 1"rf1‘~',_,!‘.\

The 35th AAA Brigade with antached units Cincluding
st Croup that :'{:p|.tc:\:1 the 105th Group which re
ined defending mam pons in Southern France) under
command of General Townsend, participated in the
through the Vosges mountains in support ol V1

Although the Luftwalfe made only a token effort toward

OF THE 35TH AAA BRIGADE 7

An enemy plane is [.ll-ultrd in the operations trailer of the
35th Brigade ar Dettwiller, France,

stopping this operation, the ack-ack men were by no means
!IJIt “Ilr'[". 1w I.I‘u_l.'n'l- .iln..hlil were l.’I'.ILIkI."l.k ner lhr.
Corps sector, resulting in six destroyed and two probably
destroved with no resultant iilmlu tin L OTpis tIo0ps or i
\H“illurh All H'Js.,hh were cither htLh i ing ""“hl‘ TeCOn
naissance planes or hedgehopping }ll.nm on strafing mis
SIOns,

Because of the elaborate and smooth [unctioning Brigade
AAAIS, no enemy aircralt entered the V1 Corps ared un
detected, and in all cases ack-ack crews received earlv wam
ing, en ||;1m; each gun crew 1o p!n[ the enemy atrcralt ln
means ol I:]H. lhl]lt.ln LJI:] svslem, even |ll|ur-. it trm'rnl
the area, completely eliminating the surprise element

In addition two prm‘i;{m-_-_ continuous antiairerabt protec
tion for all CoTjrs elements, the M-15 and M-16 self- “prcr
pelled guns were used as infantry support weapons and
90mm guns were used as an integral part of the held arril
lery fire power ol the Corps.

Three u_-[i-lunpu.-”u.'u.l automatic weapons battalions: the
|06th, in support af the 45th Division, the #4]st in sup
port ol the 3rd Division and the 443rd supporting the 36th
Division, again I'f”"“‘-i their value on -!nnuml as well as air
targets in close support of infantry and afmbied Attackd in
the VI G OTps advance :Ihrnu b 1||1; Vs HEs. Both Imprtiant
TIVET CTOSSIngs, T|'r|. "iilr'ul.“l. |l‘.|L| the 1'h]1.:tlrl]1-l.. Wi T] |\
supported by antinireraft ground hre. Inlantry support fol
lowed this general pflu';'dur{- When & certain objective
wis to be taken, the “buzz wagons” rolled up, cut loose with
all they had which was plenty and paved the way for the
Jnu- ]llun On river CTOSSINES [1:1 sSme ireaimonl was I|'I'
phui firing from the [riendly bank 1o the hostile shore to
I-{q_i'r the Germans down while the infantrvmen shished
across 1o apply the finishing 1ouch.

The M-15 and M-16 weapons were found 1o be among
the most versatile weapons in the ("nrl:v:x.mclf..in show a leng
list of a variety of ground fire missions o back up that state-
ment. Their fast mate of fre and teocer ammunition en
couraged many a Nazi ro forget about "der Fuehrer.” Pris-
oners taken after lasting out one of their automatic barrages
Were o rmp]u._lx demaralized md expressed great curiosity
over this “New burzz weapon.

On one road block an M-15 and M-16 hred at least five
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A #43d Bartalion half track deploys outside an airdrome in
Southern France 1o cover a main road.

engagements each day against infilirating Germans only
100 vards away and closer at times. Fanatical Nazis even
threw rocks, when their supply of hand grenades was de
ph‘ltd. trying to dislodge the ack-ack weapons.

]“ i!]L i | HF[-I] flf ninery-Lwi h_T“'I.ln(I I'i'ii‘\"\"]n"i WwWiere H!I.'l.\(l
by the thyee battalions during the Vosges Campaign. These
involved a total ammunition expenditure of 3,500 rounds ol
A7mm and 130,000 rounds of .50 caliber. Their missions
II'IL'EUIJI."{J f1l:ul|ﬂ|izilii‘.'ll Ul cnemy I'EI.II.'IIH'I.L' gun nests .I"Li
troop concentrations, rond interdictions, tree bursts over
dug-in positions, fire fights with enemy infantry, AW pro-
tection of moad blocks and several vicwrious duels with
L"I“.“m'_h' Hi.lk w:t_gnm-.

Air war in the rfh‘._’{"\ wils 41:1|\' part of the 90mm hat-
talions Imttlt‘ hecause Ihl."\ took a H“"" share of the held
artillery firing of the (ﬂr}ﬁ and the Germans plrm.uhrh
dﬂ'.l{![d |h{, l:“UI'I'II'I'I hhl.".‘l IH.'L..IIJH. TII{"‘_\ h.!li [§8) \'.u\'l'.[ll“l_‘
whistle—until too late. “Rautsch-Boom" was the Germans
nickname for this shell that always came suddenly with-
oLt tiJI'HII'IL because hlhll 'I.LIULH!\ ot the shell l]'n_n. al
Tt \Iﬁ'l.l.'lhﬂl'li.lﬂ]\l\ 'I.\“.I] \{“11“1 [—}llr !ll"h] -Iﬂ.l“l_n- com
manders favored the 90's for Fl['.IL'!ﬂE, a large amount ol
fire on a target in a short period of time. One battery of
s was t'til.li‘k';lh':lﬂ 1 T'l.i'l}l"ﬁﬂi;lliﬂlh of 155mm’s in maxi-
mum rate of fire.

During the 60 davs ending 24 November 1944, the
Brigade's forward heavy battalions, the 72d AAA Gun Bat
alion and 216th AAA Gun Baralion, hired 25,086 rounds
on 1,300 ground targets. The daily average was 21 mis

SHIMS, ‘H‘I]I'I'I[II'IHIHH f'l;""-tr]LT]ﬂl'I\ ht‘ll! tI'I'L' FlLI.II'{‘; LIIIH\ n 1.!1."'
ing the first part of the period bur toward the end, 40 1o
50 missions nlnl\r were the rule, ﬂuugh]\ 1 /9 of the rounds
were fired as air-bursts.

Men of the 72d had one of their most unusual shoots
during October 1944, near Nassoncourt while “D” Battery
was firing on a German troop concentration. The rounds
were hitting home and FA observers reported high casual-
ties but suddenly the AAOR reparted two ME-109's com-

May )

ing in fast toward the battery while it was in the midsg
its FA mission. The men I['i‘-t.'ll'l[l"- swumnyg their LUns 1
hostile planes and fhired direct laying with threeseg
precut fuzes. One plane crashed m lames, then the g
went !‘ E\,L {4 'l.'nﬂTL on 1!"..' ncmy l'f!ﬂ.lﬂ{l lf”'-']'?‘l IIIL \\m
tI:'IIt.:I'rLlpUun covered I.IIII'I. wio minuics time.
AT lhthn of the 216th had one of the most unw
shoot records in France. Registering on a house, the fognk’
round hit the building, causing about 20 Germans inside
to take to the streets. As -]1-.\ ran the ohserver shifted b
to lollow them; many fell, and one ook the count when he
Was I'I” mn TI'“,.' !'I.'I‘L'IQI ]1\. a "'H}]“m Hhi‘”.

It was also in France but shortly after the capture of
Strashourg that “D" Batery of the 216th got in some pine
point shooting when, near Lingolsheim, it fired across the
Rhine into a concrete observation tower, one round went
directly thrnuhh the tower window, l..-lmm@,i A observers g
]1[1]"1.! It ‘l“‘ mosl accurate \Illﬂ'ltl"ﬂ I.hl\ h.n.HJ EVer w
nessed. Mavbe they could have done this with their FA
weapons also if riujn. had had our fire contral matériel
assist them.

Next the battle for Alsace began; VI Corps mpqum{‘
ba r.»-bmu;_.,r and sw ung north toward the Laurer River untl!
the Sicgfried Line while the First French Army in the
south became very much involved in the Colmar Pocket,
VI Corps penetrated the German border and was poun
away at the Siegfried Line above Wissembourg, Scheibens
hardt and I.;l.m.'rlw-,. in early December 1944,

At this point we were forced on the defensive by the
turn of events in the North. The German 'hn:ul-thmugh
in the Ardennes prevented us from continuing our rapid
!_dl ance, ﬂl'ld. W& Wre iﬂrLLiI o w IIIIle'.\ 0 a IITh." ﬂll:l'l'l:
suitable for defense because half our divisions were pu||d
out of the line to check the great German drive to the
North.

That withdrawal will always be remembered by those
who participated in it but especially by thase who fough
<o hard to win this vast area of ground which, through
necessity, had to be given back to the Germans without
a hght. Everyone was on the move and the Alsatians [m'-l.‘tl
which \I;dl." thl.,"l. WeEre an. lhl.\ Werne ':.Il"l.'dll'llll'lg h-ﬂ. \'q'l-'l}l
us. Most of them walked, rode bicyeles or wagons, each per
son carrying as many treasured family possessions as pos
sible. This withdrawal was successful and defensive por
sitions were taken up on high ground in Northern Alsace
about 30 miles south of the Siegfried Line. The winter was
long and hard and the war quieted down to some extent
mainly because of the very heavy snowfall.

In March 1945, our last great “offensive was opened and
we soon moved back to the border town of Wissembourg
and crossed the border into Germany, This entry inte
Germany will never be forgotten; the storming of the Sieg
fried Line with its drgon’s teeth and cleverly camouflaged
sillboxes, the destroved cities of Ludwigshaven and Mann
weim, the crossing of the famous Rhine River, the eages
anticipation of “secing how the other side lives,” the Uni
versity city of Heidelberg, the crossing of the not-so-blu
Danube, and the final mass surrender of German troops

At 1030 hours on 4 May 1945, troops of our V1 Corps
met old friends of the Fifth Amy who {:u‘l driven up from
the south through Italy, The historical junction was ma




e miles south of the Famous Brenner Pass. On 5 May
45, the final chapter in our strugele against the Germans
written. At 1800 hours Licutenant General Erich
wndenberger surrendered unconditionally the remaining
gments of his German Nineteenth Army to Major Gen-
il Edward H. Brooks, Commanding General, V1 Corps.
Bree davs later, 8 May 1945, the entire German Army
" smundtmd unconditionally to the Allies and Victory
[Europe was finally ours, The cessation of hostilities found
e 35th AAA Brigade with a total score that is probably
e lr:d by any other brigade, Throughout its overseas
erations, units while assigned or attached to the Brigade
ﬂl’.‘dltl‘.‘d with 407 enemy aircraft definitely destroved
pd 286 probably destroyed not to mention the valuable

Flog of the U. 5. A.,

| await the call

A Flag Day Tribute

FLAG SALUTE

BY KARL VASS

| pledge allegionce to Old Glory,—

Whaose banner, born in battle gory,
Leads the world today:

And should my country ever need me

To follow where Old Glory leads me,—
Pledge my life, my all.
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ACTIVITIES OF THE 35TH AAA BRIGADE Y

contribution made by Brigade units in ground roles.

If there was even any doubt of the adaptability of Coast
Artillery Ca pt.mmn-:'l and the versatility of our anriair-
craft nmu:-rlv:fI certainly units of the Hngadt. erased it. This
shart history of their np!mr:- could not possibly chronicle
all the accomplishments of all the units which pcrinmwd
such outstanding service under the Brigade but it is hoped
that credit has been given where due and that the high:
lights have been touched upon.

In the final analysis this history is the same as any other
major artillery unit history; it is the story of the individusl
gun crew and groups of gun crews, in short it has been the
story of the soldiers manning the weapons and to them the
story is dedicated.
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JET PROPULSION

By Captain C. R. Tosti, Air Corps and_J. B. Tuzen

“Future military requirements of supersonic speeds demand
the production of jet propulsion power which is available
only in engines with turbo jet, ram jer, and rocket charac-
teristics.” K. L. Wassell, Colonel A.C., Chief of Engine
Research, Wnght Field.

Forewonp

Are you familiar with the history of jer propulsion? Do
you understand the principle of operation of jet propulsion
engines? Have you any conception of the present and prob-
able future applications of jet propulsion to aireraft and
guided missiles? 1F your rup;}* to these guestions is in the
negative, or if you are anxious to consolidate, organize, and,

aps, augment all of the miscellaneous information you
Eve picked up on the subject 10 date, we recommend this
article 1o vou.

In preparing this article we have attempted to summarize
the stary of jet propulsion for the cdification of the non
technical reader who is interested in obtaining a sufficientdy
broad idea of the subject 1o discuss it intelligently and 1o
appreciate the significance of any developments about which
he may read in the future,

IxrRobUCTION

]ul pmpul:.iun is based on the pri.m'i le of reaction as
pntulu:cﬁ in Sir Isaac Newton's Third Law of Motion
which, in essence, states that 1o every action there is an
equal and oppasite reaction. However, you may ask, how
does jet propulsion differ from any other type of prupulf-inn?
lsn't all propulsion based on reaction? For instance, are
not walking, running, swimming and many other operations
of ""‘"“’.‘"I""}; life hased on Newton's Third Law? Yes. that is
true. All propulsion is ascociated with reaction. Even the
action of a conventional aircraft propeller which pulls an
airplane through the air consists essentially in increasing
the momentum of the air passing through the propeller,
and can, therefore, be considered as the reaction of the in-
treased  momentum.

How then shall we differentiate between jet propulsion
ﬂnd (ﬂhE‘r "Iﬂ:htﬂ_‘; ”‘F ilnlrlu]".iiun “'I'I.il:h are :!I"HJ Imﬁ(‘d nn
the reaction principle? The distincrion lies in the fact that
in the case of jet propulsion, gases are ejected from the pro
pelled body itself through a suitably shaped discharge

nazzle and the propulsive force, or reaction, occurs within

PART ONE

the body. Several different types of jet propulsion de
have been used, are in use ar present, or are being ¢
veloped for use in the future. These will be described
greater detail later in this article. It will suffice to say at thig

int that jer propulsion devices are divided into the fob

owing general classes:

1. Devices which utilize air from the atmosphere:
o, Mechanical Jet Units—air is mmim.'ﬂul uilﬂ
cjected with an increase in velocity. 1

b. Thermal Jet Units—air is compressed, heat is add ol

to it by the combustion of a fuel, and the Qs
formed are ejected with an increase in velocity,

1

Devices which do not require air From the atmosphere
—these devices are called rockets and carry o self
contained fuel system, including the oxidizing agent
required for the combustion process to form the gass
which are ejected through the discharge nozzle.

Tue PuxarLe oF Jer Propursion

In order to understand more easily what jet propulsion i,
we should associate it with some Familiar everyday illustrss
tions of the principle such as the “kick” or recoil of a gun,
the operation of a lawn sprinkler, or the Rlight of a Fourth
of July skyrocket. In all of the illustrations cited, the “ne
action” mentioned in the statement of Newton's Third Law
al Motion is at work. For instance, in the case af the gun,
let us see whar takes Plill.'(‘. When the Iriggw is pulled and
the powder is detonated, combustion occurs :|ml|-l gases are
formed. These gases which expand explosively exert press
sure in all directions within the barrel of the gun in tr:l."irlg
to escape. When the projectile leaves the barrel, the gases
at the nozele end of the bamel, are allowed 10 escape while
the n:m.iining gases are still uwmrting pressures uguimt the
breech end of the gun. As a result of this unbalance in
forces, motion occurs in the direction of the greater force
thus the “kick” or recoil of the gun occurs. In other words,
since an ::.\;p.lnsinn af the gAses Ooours, there must be 2
force within these gases Lo, cause them 1o i‘.\'jmml and 0
expel themselves through the gun nozzle; since there &
such o force in acrion, it follows, in secordance with News
ton's Third Law of Motion that an equal and opposite force,
or reaction, must be in play. It is this reaction applied to the
inside of the barrel in a direction opposite from that in
which the gases are being expelled which causes the gun
to recon],

This same principle applies to the jet propulsion engine—
it is the reaction within the gases bursting out of the dis
charge nozzle which drives the airplane forward. Actually,

the operation of the jet engine may be visualized as 2 ::itm'-i1



puous recoil action which would be obtained if it were
gesihle to fire a gun ar an infinitely high frequency.

From this discussion of the principle ol jet propulsion, it
Lobvious that the reaction which propels a jer engine oc-
urs within the engine; and, contrary 10 popular belief,
pes not occur as the result of the exhaust gases “pushing
ginst the outside air.” In order o appreciate the principle
# operation of jer propulsion, you must grasp this concept—
hat outside air is not necessary 1o achieve jer propelled
palion.

\ gun fired in a vacuum would “kick,” or recoil, with
he same force as it does when air is present. Similarly, a
¢t propelled aircraft, providing that it carries an internal
roe of air necessary for the combustion processes of the
mgine, will operate in a vacuum, In fact, a jet propelled
preraft will operate more effectively at high altitudes where
fhe air is less dense and offers less aerodynamic resistance
than the denser air at lower altitudes.

Historicar. Backanousn—? B.C. 7o Eancy 1930%
Having established the basic principle involved in jet
eopulsion, let us see how novel the principle is. As early as
130 B.C., a philosopher from Alexandria, named Hero,
gmanstrated his acolipile which is reputed to be the first
Fparatus Converting steam pressure into mechanical power,
probably the earliest demonstration of the principle of
gt propulsion. Hero mounted a hollow sphere between two
gpports over a closed vessel containing water which was
nverted 1o steam by a fire burned under the vessel. One
i the supports was hollow and served to transmit the steam
the closed vessel to the hollow sphere. The sphere
bwas caused to revolve by the reaction created by the escape
bf the jets of steam from two pipes with :ighl angle ¢jecting
norzles which were affixed 1o :Tu: sphere on opposite sides
Aside from Hero's toylike device, the first practical appli-
gation of jet propulsion was made by use an the skyrocket
% signalling :mt.rl) illumination devices and decorative fire-
rks. The Chinese are credited with the use of rockets
employing the exhaust gases of buming powder as a means
i propulsion several centuries before the advent of Christ.
The carliest known occasion of the employment of rockets
it the purposes of warfare was the defense of Pien Ching
ting, during 0 Mongolian siege in 1232 A.D. Soon after
s, rockets made their appearance on the battlehelds of
» and during the 13th, 14th, and 15th centuries they
Were clothed in many ingenious guises, such as floating
shes, running rabbits and Hying pigeons, 1o set fire 1o
fnemy fortifications. With the imrﬁutti:m of the cannon,
Bhe use of rockets disappeared for several centuries since
Wtillery fire was more efficient and more accurate.
Although Hero and the thousands of mcket makers who
Beated the devices described above made use of the prin-
Biple of jet propulsion, they were unaware of its theory.
they mercly knew that their devices worked. It was Sir

G

st, Present and Future

Isaac Newtwn who explained the phenomenon by the
postulation of his famous Laws of Motion, previously
mentioned in this article. Newton proceeded to apply these
laws 1o the design of a jet propelled vehicle (Figure 1). The
engine of this vehicle consisted of a spherical boiler
mounted over a fire, The top of the bailer had a rearwardly
directed nozzle through which the steam was allowed o
escape to provide the propulsive thrust. You will nofice
that the speed of the vehicle was 1o be regulated by the
driver's control of a steam cock in the discharge nozzle. No
tangible evidence exists 1o indicate thar Newton ever con-
structed this vehicle. In principle, however, we must con-
cede that it was a workable idea.

As the 19th century began 10 draw 1o a close, the seeds
of thought were beginning 1o be planted for the develop
ment nlglhr:rmnl jet units. The evolution of these thoughts
and experiments resulted “in"the jet propulsion engine as
we know it today. The names of some of the pioneers in
this field are: Circiu of Rumania (18867, Octave Chanute
of the United States (1886, Marconnet and Lonn of
France (1909), Morize of France (1917), H. S. Harris of
England (1917), and Dr. Gustave Eichelberg of Switzer-
land Cearly 1930s).

Mopens Era oF Jer Propursion

In 1927, the ltalian Air Ministry began work leading
to the development of the only practical application of the
rinciple of mechanical jet propulsion to an aircraft which
as heen recorded in the annals of aviation history, At that
time, the Italians began investigating the possibility of a
venturi tube fuselage with the propeller placed ar the
mouth of the wbe. 'lglw theory behind the development was
that the slipstream issuing from the rear orifice would sup-
ply an additional thrust ah:ng the tube, thus increasing the
propeller thrust. Between the years 1928 and 1931 numer-
ous wind tunnel tests were made; and, in 1932, a mono-
plane was built by the Caproni Aircralt Company for the
Italian Air Ministry. In flight tests, this airplane exceeded
the anticipations of its designers; and, although not of very
high performance, it showed itself to have excellent ma:
neuverability and stability.
The principle of the Mechanicnl(lirt unit just described
involves merely the compression and expansion of air and
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Figure I—W's “Horseless Carriage.”
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Figure 2—Schemartic of Campini Principle.

its discharge at a greater velocity without the addition of any
heat to the air. However, when we think of jet propulsion
devices today we are thinking, in general, of t[:ﬂm;ll jet
units, the main features of u:'lim:h are:

a. A means for compressing air—COMPRESSOR,

b. A means for adding hear to the air by the combustion
ol a fuel—COMBLISTION CHAMBER.

¢. A means for the expansion of the resulting gas-air

mixture—DISCHARGE NOZZLE.

The first thermal jet unit we shall discuss is the Campini
System pro in 1932 and illustrated by the schemaric
diagram (Figure 2). Air was admitted through the an-
nular opening as indicated by the arrows. The annular
space widened out to convert the kinetic cnergy of the air
into pressure energy. The air then passed through a two
stage centrifugal compressor driven by a reciprocating en-
gine and was compressed into the combustion chamber
where fuel was introduced and ignition occurred. The ex-
pr.mdirlg gases were then diwhjugm] 'Illl'(H]HIl the nozzle
to obtain the propulsive thrust.

Among the first jet airplines to fly were two airplanes
built in accordance with the principle described above.
The first airplane, usually referred 1o as the CC1 (Campini
Caproni), was built in 1940, It was of all metal construc-
tion and-wuighuj 5800 fmum;l»., A trial Hight was made on
the 27th of August 1940 at Milan and the plane remained
in the air ten minutes, Until the details of German aviation
developments were learned after the fall of Germany, this
flight was recorded by historians as the first ever made by a
jet propelled pmru'i'lt:ril:“ plane incorporating a thermal
jet engine. Actually, the first flight was made in Germany
exactly one year before, on the 27th of August 1939 by a
Heinkel 178. In 1941, a revised version of the CCI, des-
ignated the CC2, was flown from Milan o Rome, a dis-
tance of 168 miles, with a stop ar Pisa, probably for re
fueling, The speed attained was reported 1o be 130 MiPH
and the fuel consumption was u:nﬂ:s:-i'.'clj' ]‘Iigh. The use of
the internal combustion engine 1o drive the compressor was
inefficient and increased the weight of the plane consider

ably.

A logical improvement on the Campini system was. the
gas turhine type of thermal jer unit invented by Air Com
modore Frank Whittle of Great Britain. Campini used th
energy of the expanding gases only for propulsion; Whisle
employed this energy not enly for ‘propulsion, but alsa)
drive the compressor and thus to eliminate the necessity &
using a reciprocating engine which was highly inefficient
for this application.

In the Whittle design, air is compressed by a centrifugl
compressor into combustion chambers where the fuel is mé
jected and the gas-air mixwure is ignited. The expanding
guses which result from the combustion process then passs
through the turbine wheel and drive it and the compresss
which is mounted on the same shaft, thus providing
air to maintain the continuous combustion process. U
a part of the cm:r[i,y of the exhaust gases is utilized 1o deiv
the wirbine and the compressor; the rest of the energy &
utilized for the propulsive thrust obtained from the e
panding exhaust gases as they are ejected through the dis
('hﬂ.r”ﬂ “Uu!c.

In January 1940, Whinle obtained his first patents
on a jet propulsion engine. On April 7, 1941, during
taxiing tests the airplane became airborne, m:mhi
an altitude of six feet for 100 to 200 yards range
The first official takeoff of the Gloster Pionees
E-27, forerunner of the Gloster Meteor, occurred
Cranwell on the 15th of May 1941, almost two years
after the flight made by the German HE 178, The fli
lasted 17 minutes and was successfully completed.
Army Air Forces “started things cooking” in America aftet
the successful flights in England. In July 1941, 2 sli)el:iﬁl_.
American technical mission viewed the British-deve ;
jet engine at Rugby. As a result of this investigation, af
r.ms;r.-n'wms were made to conduct the development of turbo
jet engines, based on the Whittle design, in the United.
States. Ar the time this decision was made, only fifteen!
flights and ten hours of jet engine operation had been
accumulated in the United Kingdom.

The development of the turbo jet in the United Stat
was entrusted to the General Electric Company because
the experience which this company had gained in the



JET PROPULSION—PAST, PRESENT AND FUTURE 13

tance and serves merely to augment the thrust obtained from

o Ll the propeller.
e i T T[:u first turbo prop engine built in the United States
) i

is the General Electric T-31.
_ . In oarder to visualize more cleardy the relutive lu_'rl'nml-
O I T e ety m
\ COMBUSTION CHAMBER -

ance obtainable from the conventional reciprocating engine,
the turbo jet engine and the turbo prop engine let us refer

I l=;:| to Figure 5.
\AXIAL FLOW COMPRESSOR - You will notice that the conventional reciprocating en-
— gine is more efficient than either the murbo prop or the rurbo
Figure 3—Turbo Jer Engine. jet engine up to an altitude of approximately 35,000 feet,

A _ _ and 400 MPH. However, above 400 MPH, the efhiciency
fopment and production of the l“f|WP'-'f_ChilfR*-’f_ for  of the reciprocating engine drops off sharply because of the
igh altitude, high-;mw_:r. American reciprocating engines. highly inefficient operation of present-day propellers above
Eaentially, the turbo jet engine is a large turimchr- that ::pcn’.. The turbo prop engine, although more ineffi-
harget with @ means lor the combustion of the fuelair  Gene than the reciprocating engine up to 35,000 feet and
mixture incorporated. : _ 400 MPH, becomes more efficient at speeds above 400
Perhaps the outstanding jet engine today is the British
Bolls-Royee "Nene," i | | I \ -[

Besides the development of wrbo jet engines of the ‘
Whirtle design, the development of axial ﬁnE' type turbo Comparison of | =
n engines has been conducted in this country. The prin- vesss f—— EFFICIENCY : I

wiple of operation of this type of engine is exactly the same oot TN
% that of the Whittle engine. However, the design of the RSO JET EWGiNE

il flow compressor, as can be seen by the schematic dia-
gram (Figure 3), consists of a series of rows, or stages, of
Bades rather than one large centrifugal compressor. In
this way, a compressor of smaller diameter can be designed il
) fp:m'idl: the required amount of sir compression. Conse-
guently, an engine of smaller diameter can be constructed.
an engine offers the advantage of less drag, or, in
words, it provides greater horsepower per unit of
‘projected frontal area.

- The first American developments of this type of engine
were carried on by the Westinghouse Company for the
WBurcau of Aeronautics of the Navy Department.

© In addition to the development work in the field of the
Bturho jet engine, development has proceeded in the field o — = r- - -
ol turbo prop engines. You will notice from the schematic SPEED w MILES PER HOUR
\iagram of the turbo prop engine (Figure 4), that inter- Figure 5.
ma lﬁ. its construction is similar to that of the turbo jet en-

[FR2T]

wm FEET

ALTITUDE

wa 3

/ TR : : . MPH and will possibly attain efhcient performance up to
gine, 1.|n: major difference humg_ that the turhml.*l “'hl.‘t'thh PR Jllitf:it' of jlﬁﬂll} fectat 5 (.!]P:"ﬂ PH. The n.Il’rhu
§ larycr “_‘ the turbo prop t:ngn'm_, .SII'IL‘I?II Erllzater poartion of t _c prop ﬂ"lginc Eulle 1‘.-ht.1in Rz added p-l:rrﬂnnﬂni:e b&
Energy in the gases must be uu_llzﬂf to c]_rmr the propeller in cause of the thrust augmentation obiained from the aix:
Maddition o th_u compressor. The r{:r.rlmmdcr of liihu: t;;nrrgy {iary jet propulsion: The turbo. jei, or pute. jee, engina Js
u the B for- jet pm[n_JI:-lun. 'ﬁﬂ“ﬂd Yo ThE I Jess efficient than either the reciprocating engine pr the
propulsion is relegated to a position of secondary impor- bl peons At Jowc s ds and altitudes, but above 35,000
feet and 400 MPH it comes into its own and surpasses
cither of the other two types of engines in performance.
Up to this point, the discussion of modem thermal jet
units has been confined to British and American develop-
ments which have, 1o 4 certain extent, proceeded hand in
hand. Equally important in the discussion of the subject
of jet pmpuI_ﬁinn is the story of the dm‘{.’]upmm‘n carried on
by the Germans. During Hitler's regime, a tight “lron
Curtain” was maintained on the activities in German avi:
ation, especially in the field of jet propulsion. By the later
stages ulpﬁ’urld Wiar 11, the threads of the story of Ger:
man developments began to be woven together into an in-
teresting and amazing tapestry revealing unusual accom-

- i r
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velopment including the trbo jet, the pulse jet, the ram
jet, and the liquid propellant rocket.

As early as the year 1934, development work on the turho
jet engine had begun in Germany.

Junkers, who were leaders in the field of German avia
tion, started their preliminary turbo jet research and de
velopment work in 1937, Late in the vear of 1939, Junkers
had sccumulated sufficient engineering background to be
gin preliminary layout work on the most outstanding Ger-
man turbo jet engine developed during the War—the
Jumo 004, By the end of 1943, both the Juno 004 engine
and the Messerschmitt ME 262 were ready for mass pro-
duction, and several other wrbo et and turho prop CNgInes
were under development.

In the summer of 1944, ME 262 squadrons were formed
and went into action against the Allies in Western Europe.
The British and Americans had obained vague information
on German turbo jet developments from prisoners of war
and were, therefore, aware of the existence of wrbo jet
aircralt in Germany before they went into action against
Allied aircraft. Late in the Summer of 1944, Allied Intelli
“L_,'l: O Teams were u‘lhil‘ [ (4 P“.'Li. TﬂLI.'tI".f a Lill‘h i‘fhﬁl l|,'||L.
ture of German turbo jet development from the battered
pacts of an ME 262 airplane which had crashed in Allied
territory. Thus, the “lron Curtain” of secrecy had been
cracked, although not ver rendered asunder.

Nox-Rorarine Power Praxrs
Tue Puise Jer Excine
[I"I. t{:;ll’.‘lin% '-IIK}'L“. Fulh'i.' j_l.'[ L"nglin{'.‘\' onc 11.1‘1:\' COame SeToss
ﬂ'hil'"p L3 |n.2|." ”'l-l.I Ili.l‘}'l \l}[lnth“h Names, hl.ll.h as "_""\‘JIIL[
.;umpulsc intermittent ram jet, aeroresonator, aumpulwmd
pulse jer. The principle of operation of all these engines is

__The  Warking (yce

AR \‘ALUES N
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basically similar except that the seropulse and au
work on the pr'inup]l.’ of forced oscillations which are
erated by timed ignition, while in the other engines
necessary compression and ignition occur in the phases
aperation as will be described for the i_'l'LIJ'H_ jet.

The pulse jet engine shown in Figure 6 is a very sim
engine consisting of a tubular combustion ch
equipped with an airintake valve system in front and with
a discharge nozzle in the rear. The engine has only
moving part, namely, the airintake valves.

The openating cycle of the pulse jer engine is divi
into the h:lluwmg ph'.!..w-s.

Starting Phase—The pulse jet engine is started by com
pressed air from an external source. The compressed
actuates a fuel metering system which during starting
duces the fuel flow 10 the combustion chamber to a prede
[l.‘l‘t't]ll’ll:[l amount; at Il'“'_ same Ill'l'l.i.IL L'H“[}r{.mﬂ ._H_r m
enough velocity to aid in the atomization of the fuel is i
jected into the chamber. This carefully adjusted mixture gf
fuel and air now in the combustion chamber is ignited
a conventional spark plug (used only during starting),

‘Charging Phase—Alter ignition, the pressure in the
combustion chamber rises and exerts equal forces in all d
TL‘L‘“U“\ LL‘LPI"L tl". J]T lﬂt tl\ﬂ 'l.d!'u{'ﬁ. L]{M‘ﬂl .] I'H: ’ﬂ'm
exerted rearwardly meets no resistance and the gases are dis
charged through the narrow end of the combustion chame
ber and the rear discharge nozzle. The inertia of these
escaping gases reduces the pressure in the combustion
chamber below armospheric t[:u,r. creating 8 suction effect
causing the airintake valves o open allowing a fresh charge
ol air to rush into the venturi section. Similarly, alter each
engine discharge, fuel is drawn into the combustion cham-

P e e |

Yo Puise Jct Engine

COMBUSTION
CHAMBER

1 &1 | ! p—
| .
‘ BN F S
— 1
. " TAIL PIPE
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ISCREASED  WEEE
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Figure 6.
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- W O SING CYCLE ¢r ne SUBSONIC RAMJET EXGINE

DIFFUSER 2558 SE2E cOMBUSTION CHANBER

BT el REARWARD ﬁ‘h_!’j

Emmmg. N mmm-w NOZZLE mﬁ" ,

( IN A TURBO JET ENGINE A MECHANICALLY e It

DRIVEN COMPRESSOR COMPRESSES THE AIR.) 4
Figure 7.

by the difference in pressure between the inside of the
I.'Il.l\l.rfln‘ Lhﬂmlk_‘r H'll.l !}11. ’LII."I "H.'ll.ﬂnk SVEIem.
E.tp!mhu-? Phase—The fresh mixture of fuel and air is
itied by means of the residual Hame left in the combus
chamber after the initial discharge. As in the Charging
ase, after ignition the pressure in the combustion cham
T T]I\r!."k ;I.'I"H.i CXeTIS l'\lll..li f‘l]fi,'i.'\ mn i" dlfl"l:t“"ll\- L'I‘Fb-!‘l'.l'l.‘
air-intake valves. The high pressure spent gases ex-
usting from the discharge nozzle give the puh jet its
ard thrust. The charging phase occurs again and the
¥cle of operation repeats itself, The timing of the cycle
ﬂ]KTnIlI."n I!Jﬁ thl" I!UIVI." '|L"t ll]h]nl h kﬂ‘rln“{l h"’u “‘1
i‘lﬂ]mnu which is deLn-:!Lnt upon its construction. In
e pulse used in the V-1, the eycle of operation repeated
If 40-50 times a second, other designs of [ru!‘-ul;‘ jets have
nencies of over 200 times per second. Once the starting
nse is prupuh initinted, the pulse jet commences 1o
tle and produces thrust at zero Hight speed. The pressure
h lhr. 1.III‘III,]|.I\HI._I]"! |._}mm|xr 15 umlm[fud h'. tl!L rate of |LIL]
injection and this, in turn, contmls the discharge velocity
!Df the gases and thus the propulsive thrust.
I On Jum 13, 1944 the first V-1 robot bomb employing
the pulse jet engine fell on England, approximately twenty-
jﬂ: miles north of London. On June 15, 1944 the fimt V-1
b fell on the City of London and scored a hit in ap
proximately the geographical center of the city. These ar
E L‘ “hl{_h LT}I“““.II.'I h}r |'|-||]““\”T|T[Lh lh'LL '|||“‘||lh‘|
E:Ii] the Allied Forces on the Continent captured the
nching ramps may be considered to mark the dawn of
2 new era in warfare—The Era of the Guided Missile.
L The German pulse jet engine had a very short life and

poor altitude pu‘furm ince. The noise and severe vibration
did not make the pulse jer a very suitable system for piloted
aireraft. Nevertheless the Germans had planned to install
two of these pulse jets in the ME 328 .iﬂ!i there were other
single projects intended to be used as lpr]mrd flying bombs
and ground strafing aircrafe. In fact, ]i|1mm :I.l..h'l.l”'rh
contemplated employing the German V-1 as a piloted
“Kamikaze" airplane o be used in suicide atacks against
the Allies,

The Americans conducted no research or development
work on pulse jet engines before the war and it was not
until about ane month after the first V-1 lell in l"nglaml
that the Americans had an opportunity o examine Hitler's
new secret weapon, Badly :Lumuni parts of two German
pulse jet engines were received ar the Power Plant Labora-
tory, W n}‘ht Field and within two weeks after arrival at
the Power Plant Laboratory engineers evaluated the Ger-
man engine as to its principle of operation and had a
“Chinese copy " of the German design Fabricated ar Wrght
Field and running on the test stand. The close Limp-t!!tluil
between the Army Air Forees and American Indmtr},
enabled the Ford Maotar Company 1o start a i.fl.u].upmunt
and production program by the end of October 1944, Al-
though the American version of the German 1'ru|»u jet was
basically a Chinese copy, its performance was L_n.‘llh im
prov ed thrnmnh further FI{".[!I'IFITLI nt and refmements. Un-
tortunately, the American version of the V-1 never became
operational against the enemy.

Tue Ram Jer Excixe

The ram jet, or athodvd, is perhaps, one of the simplest



16 THE COAST ARTILLERY JOURNAL

-

IGNITER

Figure 8—Schematic Diagram Solid Propellant Rocket.

power plants under development. Ram jet engines are di
vided into two classes, subsonic and supersonic. Busically,
the principle of operation of either type is the same. The
major difference between the two types is in the design ol
the ram jet diffuser for supersonic operation. Figure 7 il-
lustrates the working cycle of the subsonic ram jet. Ex
clusive of the Fuel system, this type of power plant has no
moving parts and utilizes the basic principle of operation
common to any internal combustion engine, including thar
of the family car. The automobile engine operates on a four-
stioke cycle; intake, compression, power and exhaust. In
the case of the ram jer, tﬂr complete cycle of operation is
applied to the air flowing through the ram jet in a continu-
ous path with no interruption. Air moves into the ram jet at
high 1.'r.'1:u:i1:|.' (INTAKE), once inside, it is slowed down
by diffusion and compressed, creating a high pressure
CCOMPRESSION ). By the addition of heat to the air
through the combustion of a fuel, the outlet velocity of the
air is made to exceed the inlet velocity by a wide margin,
This increase in velocity produces the necessary thrust for
forward motion. (POWER AND EXHAUST ).
~ The ram jet differs from the other jet propulsion units
in that no thrust is produced at zero speed. Forward mo
tion s required for mam presure since the thrust of the
ram jet increases mpidl}' with increasing ram pressure. Be-
conse of the increase in ]'ll.‘:‘hﬂ‘m:mﬂ' with increase in ram
pressure the ram jet engine appears to be the most suitable
sower plant for propelling airplanes through the sonic
harrier (o aitain :-.p::d.'t[:in excess of 1500 MPH. However,
in order to attain the designed speed at which the ram jet
engine will operate most efficiently, auxiliary launching
devices, such as rockets and catapult, will be required.

By the Fall of 1944, while developments in this country
were in the l-‘ll'ﬁillg stage, the Germans built and flight
tested a ram jet designed 1o prnduu- a gross thrust of 4300
Ibs. at 500 MPH. In all of the research and development
work done by the Allies on ram jet power plants, only liquid
or gaseous fuels were considered. Tt wasn't until shortly
after the fall of Germany that investigations revealed that
the Germans were working on ram jet experiments using
solid fuels, such as coal, as well as liguid fuels. One of the
major advanmgl.w. which the Germans saw in the mm jet
engine was that it would adapt itsell easily to the vse of solid
fuels which is not the case with other types of internal
combustion engines whose operation would be affected by
the soot and ashes resulting From the combustion of a salid
fuel. The Germans devoted only the last eight to ten months
before the fall of Germany to this project. They designed

& rum jet engine which contained crushed charcoal §
wire grate basker which, in turn, was suspended in the g
hustion chamber. The wire basket had Font and
grated walls permitting an access of draft air to the
During these crude experiments and other experimengy
similor in nature but with different fuels and conhiguratiog
of fuel briquentes, the Germans proved that the ram
could be driven with crushed solid fuel and that the 4
tude ol thrust obtained by the use of solid [uel is of the simg’
numerical order as that obmined when the ram jet s
erating on liquid or gaseous fuels. Approximately a w
ago, the Ammy and Navy became interested in the use of §
solid fuels for ram jets because the highest possible pen
formance of this fuel had not been attained by the Gep |
mans and because its performance might be improved §

rebuilding the ram jet power plant to conform more closely
to acrodynamic conditions.

Tue Rocker Excine 2

Up to this point, all of the engines under discussion can.
be termed as “air breathing engines” that is, the operanion
of these engines depends on an external source of air sup
ply. Naturally, all air breathing engines are limited in lﬁ
maximum altitudes of operation, Therefore, in order w e
move this altitude resiriction, we must resort to engines
which have selfcontained air and fuel supplies. Such e
gines are classified as rockets. _

There are two main classes of rockets—the solid-propel
lant and the liquid-propellant. The principle of operation®
of these two types of rockets is essentially the same. The'
fundamental propulsion system of a rocker consists of a body
of hot gases which exerts a high pressure on the walls of§
its combustion chamber. This chamber has a discha
nozzle, so that the gas pressure on the forward end of
chamber is not balanced by a corresponding  backwand
pressure at the discharge nozzle. The rocket, therefore
moves forward under the resulting force while the gases are |
ejected through the discharge nozzle. Another way of looks
ing at the rrinfipfr of np{mltinn is 45 an l."!\'ﬂmpll.' of New
ton's Third Law of Motion, in which the action expcncltﬂ
on forcing the gases through the discharge nozzle is bﬂi-r
anced by an equal reaction forcing the rocket forward. The
faster the gases are tr;rr:n.'f.i hatlcu'uhl. the faster will the
rocket be pushed forward.

The solid-propellant rocket contains all the propellant in
the high-pressure combustion chamber. Figure 8 illustrates
a schematic diagram of a solid-propellant rocket. This type
of rocket is very simple. The powder charge is contained
in the combustion chamber where it is detonated, burns and |
forms gases which escape From the discharge nozzle and
produce the propulsive thrust. Rockets of this type are used :
as fireworks for military weapons, such as the bazooka
rocket projectiles, for keoff assist on aircraft and many
ather .!pplic:llim'ﬁ The main di:.ud'.'.mmgi: af this tvpe
of rocket is that once it is fired, the mte of combustion cans 4‘
not be controlled nor can it be stopped and refired, as is the
case of the |it]uid-plll;‘k.'||'.lnl mckets.

The liquid-propellant rocket is the more interesting of
the two types of rockets, in thar future long-mnge guidi:l]
missiles will use this type of rocket for their power plant.
Figure 9 illustrates a schematic diagram of a liquid-pro-
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dllant rocket. Since the propellant of a liquid- llant
ehet is stored in tanks, Jl}mﬁsysmm is ngﬁmﬁfurgc[um:
he pmpullnnt from the tanks to the combustion chamber.
Warous feed systems have been developed, namely, the
sessurized-gas system; the gasgenerator system, and the
thine-pump system. Usually two different fuels, such as
guid oxygen or gasoline, are admitted to the combustion
t ymber where they react spontaneously and the products
¥ combustion escape through the discharge nozzle, thus
goducing thrust. With the use of liquid-propellants, the
Memical reaction can be started and stopped at will and
burning rate of the fuel can be controlled, thereby
lling the propulsive thrust.
e main applications for liquid-propellant rockets are

s assist takeoff devices for large aireraft and as the main
gwer plant for the propulsion of large guided missiles,
ich as the German V-2, and piloted ain:ml}i.
-{’.nclaet research was carried on in America, England,
Germi ni; and other countries for many years before World
i_'_" ar 11, but it was the extensive rocket research in Germany

t produced the first rocket propelled fighter airplane
4 be used as an operational weapon against the Allies, On
August 16, 1944, Allied bomber formations were attacked
L  several of these rocket propelled ME-163 fighters, The
stack occurred at such a high speed that the Allied crew
8 could not give any information about this fighter,
Alter several more encounters, one of the ME-163's was
§:- ot down. From the report of the pilot who shot down the
PME-163 and from other reports, the Allies were able to form

i fairly accurate picture of this rocker fighter.

A The Messerschmitt 163 is very short and stubby. Its total
Hllying time with “off and on™ rocket operation was about
30 minutes, but only 10 minutes wit full “rocket on”
power. This airplane attained a speed, in level flight, of
about 600 MPH at 30,000 feer. However, this true rocket
tvpe fighter never became of much value opermtionally be-
se of its limited range and undi:\-ulnped natre.
- Of all the various forms of rockets which have reappeared
' __in‘ring World War 11, the A4, commonly known as the V-
2, was the most spectacular. The V-2 was the first iono-
spheric rocket ever to be built as o result of work started in
1938 by the Germans, The first successful launching of the
N-2 yocket ook place on October 3, 1942, over a range of
150 miles, Development and firing tests were continued
intil June 1943 when large scale production of the V-2 was
Bedered. The V-2 became operational against England in
gust 1944 and was essentially the same as the experi-
snental prototype of June 1943,
- Control of the V-2 rocker was effected by two different
ods. The first control system consisted of a mechanical
mangement of pre-set controls, This system was elaborated
i by a second control system which provided, in addition,
or the radio direction of the missile along its flight path.
Ut is interesting to note that the dispersion pattern (50%
#one) for the V-2 controlled by the mechanical control
#pstem only was a circle with a diameter of 4900 vards. In
the case of the radio controlled V-2, the lateral dispersion
Mas cut in half and the dispersion pattern (50% zone)
ecame an ellipse with a major axis of 4900 yards along the
firection of fMight (range) and a minor axis of 2200 yards

Figure 9—5Schematic Diagram Liquid Propellant Rocket.

(deviation). On the basis of these dispersion patterns, the
performance of the V-2 rocket missile was considerably bet-
ter than that of the largest long range artillery whose ran

is only about one-half that of the V-2. Therefore, with the
advent of the V-2, the former superiority of long range
artillery over rockets and accuracy EE: disappeared. When
the war ended, the Germans were working on a 100-ton
E\.-ﬂ rocket, which they hoped to use against New York
ity

SUMMARY

In the jet propulsion development race which was con-
ducted on both sides of the Atlantic during World War 11,
the Germans eventually capitalized on their initial ad-
vantage in the field of jet propulsion, and, as a result of
their feverish concentration on the development of jet
propelled fighters and guided missiles as a r.u.t ditch de-
fensive measure, they emerged as leadess in the field of
jet propulsion when the War came to an end. The Allies
were able o put only one jer propelled fighter into opera-
vonal use—the British Gloster Meteor, which was used
over the English Channel against the V-1 robot bomb. The
Germans, on the other hand, put into action the following
jet propelled devices: The twin-engined ME-262 fighter,
the single-engined Heinkel "People’s Fighter,” the Arado,
the rocket propelled ME-163 fighter, the pulse jet engine
propelled V-1 robot bomb, and finally, the rocket propelled
V-2 guided missile,

Although the Germans and the British have led the way
in the field of jet propulsion in the past, American scientists
and engineers have been closing the gap in technical
knowledge and experience very rapidly since the end of
World War I1. Today, the United States is in a position w
assume leadership in the field of jet propulsion develop-
ment if the Army and Navy are able to carry out the ambi-
tious research and development program which they have
outlined for the future. The success of this program is not
conditioned by the availability of engineering and technical
knowledge in this country, but by the availability of funds
to carry out the program. Therefore, to a large extent, the
success of the jet propulsion program of the United States
will be determined by the interest which the American
people evidence in the program and their desire 1o maintain
American air power supreme.

Part 11 of this Arnticle will discuss the future of jet pro-
pulsion as applied to piloted and passenger carrying aircraft
and guided missiles, (July-August issue—En.)



Can Washington Be Defende

Against An Atomic
- Bomb Attack?

By Lieutenant Colonel David B. Parker, C. E.

No prnfﬂt':h of the warld Im_T.lju is of more import and
entails more difficulty than that of defense against the
atomic bomb. Much evidence tends to prove that no de
fense is possible, that none will ever be found. My previous
articles in the Coasr AnTiieny Joursar have stressed
the In*.uuru_'r.'ijilc power of the bomb and concluded that
man’s real lmpi: lies in rst-lhijshirlg an effective interna-
tional control of atomic weapons. lo be sure, there are
certiin passive measures which can mitigate the effects of
atomic explosions but their application to a large city seems
overwhelmingly diflhcult .mlJ expensive. The first reaction
of anyone thoroughly familiar with the military use of
atomic energy, therelore, is that defense is completely im-
practicable but let us make a careful examination of the
known Facts and sec whether thar fist reaction will be con
hrmed or refuted.

To start, let us determine what type of atomic artacks
I'Iliglll be mide on the L'il:_‘.' of W ;1~'~]]tllgtnn, and whar the
results might be.

There are two tvpes of attack which have so far been

tried out: the dirburst of an atomic bomb dropped by a
.Lir]al.!m‘ and the underwater barst of a bomb !-LI'LEH:I‘.I:IJ,
beneath a -\llip in a harbor. Both of these attacks woul
be: l.'.\"t'r?'ll.'l:h elfective against Washington. The futu
may see the development of other types of atomic attack
particularly in connection with the spread of radioactiv
materials but the two types just described illustrate all th
characteristics with which this article need be concerned.
Figure 1 shows how three airburst bombs might be used
to eliminate Washington's usefulness as a city. The aimin
points are first, the "Federal triangle,” in which most of the§
critically important government buildings are located; secy
I|THI, TI".' I‘\tlnl‘l'fn' ‘qulrd. \\'I\l..‘lL' R ]""Ht'. Iﬂrl[‘ﬂ!ftiﬂ" ”E :\:El .-
ordnance material is manufactured and, third, the [“rnm1|
gon Building where most of the War Department head)
l.'l'l.i.!rtl.‘l"\ are Irn‘-l.l]]['(!- -l hl.' i-nnl.'l {.'HL‘IC '.ir“l..l“{l t‘.:.lfl'l ...'I'i.““.n |
|.11||n|: 51“‘“'$ ":IH.L area ‘L\.']'IiL'II \'i'ﬂ“]-d hl‘ Cln“r.‘!l"[{"_\" LI{.‘"HT"\-E;"L !
—the only strucrures in this area which could H_r:i:iil'tl:l.' T
main standing after the blast would be particu Lrh‘ “““3\
reinforced concrete frames and even these would be comf
pletely gutted by blast and fire, their interiors ruined and
their occupants for the most part killed. The radius of com-
]"‘]!'!l' l["“-“’"k'““" ‘l]'l'll'll'-'lll o |.I|L1 "Lll"‘ 1% E!llrpum*!j.' A SN AETVEE
tive one; it is 8 one-mile radius although the results of the
bombs in Japan and ar Bikini indicate that a one and &
lil'l.l”'.'f T.ll'i]l' l'ir[.'l(' \‘urtl!d ]'FTI FE'.I.II'.I‘!}' I'ﬂ" more ﬂrlrr!]‘l.‘_'ﬂhll.’ o s
city 'ﬂ“."h LY .l'lqll- dl‘ihlllk’.l‘”l I-hl‘_' ILIFL:L']— i‘lfk'l'—" i 'l'“t'!l l'qi‘vrn"
shows the area which would suffer heavy 10 moderate dam-
age and in which nearly all exposed persons would be
killed. The larger radius is 2 miles and is again on the
conservative side. Even outside the larger circle, there
would be a great amount of damage and casualties frunﬂ
fash bum, hres, concussion, L‘ir".lihl' af huildings, etc.
Note that Bomb No. 1, on the Federal triangle, would
i.'ul'n]'tit.'tt"]. eliminate the Capitol, the White House, the
State Department, the Navy Department Building, the De
pantments of Labaor, Interior, Agriculture, and Treasury,
[ilt‘ I: .lT'H.I {';' N.I‘“'I."ii."r T |£'N Plil.in "_'i]"l”l‘l"‘“"lﬂ aren :!I"ld 'l“i]-n?l'
other important places. Bomb No. 2 on the Navy Yard
would wipe out the Naval gun factory and the important
industrial and residential areas of southeast Washington
and Anacestin, Bomb No. 3 would destroy the Pentagon,
the Navy Annex, und a good part of Gravelly Point. The
great residential areas of northwest Washington and :"n]:ing_ 1
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Figure 2.

_' , to name but two, would be relatively undestroyed; but
ould the city have even one tenth its value as the nation's
ital after those first three bombs? Even if it would, there
another, and in many ways even worse fate which might
efall ir.
* Look ar the Figure 2. This map shows the effect of wo
mderivater bombs exploded in the Potomac and Anacostia
Bivers, respectively, at any time when a five to thirty mile
wind is blowing from the southeast. The enclased areas are
ﬁ which very likely would be covered by a deadly de-
it of radicactive particles carried in the dense rain and
mist resulting from the explosion in shallow water. It is
Eipvmhlu o predict the exact amount of radioactivity
ich would be deposited on any particular spot but the
enclosed areas conform to everything we now know about
the bomb and are certainly not an exaggeration. Wherever
the radioactive particles fell, there would be a deadly, un-
een, unfelt radioactivity which could kill or permanently
ﬁun‘ persons in the alfected area.

How would the five bombs just described accomplish
their destruction of life and property? The ways in which
the atomic bomb kills and destroys have been summarized
I print many times already but it may be uscful to recapi

te them once more.

The atomic bomb causes damage to structures by

|

B A. Blast

8 B. Fires, from
: i. heat radiation at the moment of explosion.

ii. indirect causes such as collapse of buildings
3 and wiring, overturning of staves, etc.

l The bomb causes injury to persons by
A. Burns, from

i. flash radiation of heat at moment of explosion.
ii. fires started by the explosion.
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B. Radiation injuries resulting from the instantaneous
emission of gamma rays and neutrons.

C. Radiation injuries resulting from fission products
and induced radioactivity.

D. Mechanical injuries {ram the collapse of buildings,
flying debris, et

E. Direct effects of high blast pressure, i.e., straight
COmpression.

The blast from an aromic bomb differs from that of an
ordinary TNT explosion principally in magnitude, and
therefore in the size of the area over which it s feli. This
great power results ina urigue destruction [eature termed
“mass distortion” of buildings; an ordinary explosion can
damage only part of a large fﬂildin . but the atomic blast
is 5o large it can engulf whole huiﬁling&. no matter how
large, pushing them over as though by a giant hand.

The Hash radiation of heat which causes a large per
centage of the injuries to persons, and also causes fires, is
unigue with atomic explosions. Technically, the radiations
run the whole gamut from the infrared heat mys of long
wave length through ultraviolet rays 1o gamma rays of ex-
ceedingly short wave length. Following is a simp’lil{nd spec-
trum diagram which shows how the various radiations differ
and overlap:
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All these rays are similar in character, differing only in wave
|ﬂﬂgt]:1 {and Fru'm:nc*lr, e, number of rays per second )
they all travel ar the speed of light, which is 186,000 miles
per second.

Burns are caused by the infrared and ultraviolet rays. It
is difhcult to say which causes the most burns but ultravioler
rays are in general more effective biologically. The rays
come in such an intense Hash of such short duration that
the surface tempermture of an exposed person or object is
raised to a very high degree, but the heat does not penetrate
beneath the surface. Flash bum of Japanese casualties was
very similar in appearance to severe sunburn. The rays
which cause the Eums travel in a straight line from the
explosion and therefore shielding can be effected by inter-
posing some object between the explosion and the surface
to be protected. For example, persons who were Facing the
explosion were burned only in front, and generally nnii}' in
exposed places—even one layer of clothing often provided
protection from fash bum Cunless the victim were close
enough 1o the bomb to be charred completely).

Probably the most significant injuries caused by nuclear
explosions are those generally called “radiation injuries,”
referring to the effects of the penetrating short-length waves,
viz., x-rays and gamma rays, and also the radiations of nu-
clear particles, viz., neutrons and electrons. These radiations
are unique new phenomena which have never before been
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exhibited by any other type of explosive. Gamma rays and
neutrons, the most effective of these nuclear radiations, are
generally very lgznl:!:ﬂrtin and do pot produce bums or
other injury to in. They destroy cells inside the body,
and deaths [rom this cause are comparatively slow, coming
for the most part from 3 to 45 days after re. These
rays are not stopped, like flash bumn, by a layer of clothing;
gamma rays may penetrate many inches of steel while neu-
trons, within their range, may penetrate many feet of steel.

The penetrating radiations which have just been de-
scribed are emitted in huge quantities at the moment of
the bomb's explosion but they also are deposited in the
vicinity of the explosion so that they remain a hazard for
many days, weeks, or months. When the explosion takes
I:\lnt'c. the atoms of the explosive material break down into

ter atoms which continue, for varying lengths of time
(from a fraction of a second up to many thousands of years)
to emit the deadly mdiations. These atomic particles are
spread around the scene of the explosion unless they are
carried away by air currents, as in the case of the bursts
at Hiroshima and Nagasaki, where the bombs were ex-
loded many hundreds of feet in the air. But Test B at
ikini was a fearful illustration of the power of residual
radioactivity. At the time of this writing the madioactivity
on some of the targer vessels is still significant.

The radiations from the residual particles are generally
similar to those emitted at the instant of the explosion ex-
cept that neutrons are not included. Although the radiations
at the moment of explosion cause their injury by penetrat-
ing the body in the manner of x-rays, some of the residual
radiations take effect only when the radiating particles
enter the body by ingestion (breathing or ecating) or
through a surface cut. The amount of long-life fission prod-
ucts which can be taken into the body without causing
death is extremely small, and since some of them have a
half-life of many thousands of years the menace is some-
thing new and significant. There are many fission products
whase radioactivity threat can be utilized, each one with
different characteristics—ie., with different half-lives and
different intensities and types of mdiations.

The action of these radioactive fission products is such
that they might be utilized without the explosion of an
atomic bomb itsell. For the purposes of this article, however,
the development of such a weapon need not be considered
separately from the effects ::mn underwater explosion
which by means of favorable air currents deposits a radio-
dctive mist over @ target area.

The physical effects of atomic bombs against which pro-
tection must be provided can, therefore, be summed up in
three groups;

A. Blast (i.e., air pressure wave)
B. Heat
C. Radioactivity, both instantaneous and residual

The problem is whether we can build buildings in
Washington which can withstand such attacks, and, if not,
what we can do to protect the inhabitants of the city, short
of whaolesale evacuation of the entire area.

First, we should examine the possibilities of making
buildings blast resistant.

The destructive effect of a blast pressure wave depen
not only on the peak pressure—the highest .
at any time during the passing of the wave but also upg
the length of time during which the pressure acts. T
cumulative effect is, in fact, the product obuined by muly
plying the pressure by the time during which it lasts; j&
Fx%.whm?ist[m re and T is the time. If
graph is drawn to show the value of the pressure ar varioud
times after the moment of explosion, it might look Jikd
this: |

PEAK

L

TIME

The product P x T is seen to be the area under the cu
(5|1mr|:sd), and is easily measured once the curve is deawn
Note also that the positive pressure of the explosion is
mediately followed by a negative, or suction, phase, whi
lasts longer than the positive phase.

The pressure wave spreads out from the point of
plosion in the form of an expanding spherical surface.
building facing the explosion receives the impact first on
its front wall, followed almost immediately—since the wave
travels very fast—by the impact on the sides and then
rear. If the bomb is exploded high in the air, as it was
Hiroshima, the roof may be the first to receive the blow.
the building is comparatively large compared to the
as would be the case if a TNT blockbuster exploded a h
dred feet in front of the Empire State Building, the
sure, or shock, wave may m’iL': anly a portion of the E‘tmi
wall, and that poition will be shattered while the rest of the
building remains undamaged. If however the bomb is com:
pasatively large in respect to the building, as was the case
of the large buildings hit by the a-bomb in Hiroshima, the
shock wave will envelope the whole building so rapidly
that it may be pushed over in a heap, in the direction of
the blast.

The question is: how can a building be made strong
enough to resist the shock of an atomic bomb blast wave?
It should be pointed out immediately that the pressures
generated in the immediate vicinity—within a few feet—of
an atomic explosion are so tremendous that it is entirely im?
practicable to attempt to design against a comtact bust,
The most that can Lc hoped tor is to design a structure
which will resist the blast from a reasonable distance; this
distance may well be as much as a quarter of a mile.

When the blast wave generated by the explosion of an
atomic bomb strikes a structure, differences are created be-
tween the pressures on the windward and Jeeward sides
It is these differences which make up the loads on the struc
ture which may cause it to fall or collapse. The differences
may be between the front and rear of the structure, in e
spect to the direction of the blast, or between the outside
and inside if the structure is completely enveloped by the



1947

wave. The loads, or stresses, have two phases. The first isa
shock of short duration during which high pressures on the
windward side predominate; this shock can be counted as
completed after the length of time that it takes the front of
the blast wave to travel from the windward to the leeward
side. The second phase is a wind load exerted by com-
pressed air moving at high speed; this load diminishes
fairly rapidly and the wind impulse is completed after
about one second of time,

There are many complicating factors which capnot be
described here. For example, windows and doors in the
sructure have a major effect on the blast damage. Some
of the buildings in Japan were not knocked down because
the walls had a large percentage of window openings and
the blast swept right through the buildings without exert-
ing quite enough pressure on the frame to collapse it.

‘There appear to be four ways in which structures can be
made blast resistant:

1. By designing above-ground buildings to take the
last
2. By building deeply underground
3. By using a tunnel with very strong walls
4. By using small units well dispersed (shis is not
reallv a design solution)

Studies of the effects of blast have first led to the con-
clusion that the shape of the structure plays a large part in
its strength. A spherical or cylindrical shape is the best,
‘becanse:

(a) such shapes create rapid diversion of the blast wave
and in this way reduce the effect of the impulse,

(b the stresses (bending moments and shearing forces)
are much smaller than in buildings composed of smaight
elements.

In general it can be said that the diameter of the strue-
ture should not exceed 100 feet—and few of our modern
‘buildings come into this category! A combination of 2 cylin-
drical hall with two spherical ends looks like 2 good solution.

Structures with re-entrant angles, i.e., irregular indenta-
tions, are much more affected by turbulence than smooth
curved shells and should be avoided. If it is necessary to
build a building with 2 very long aisle, like a modern mill,
it should be constructed along anti-earthquake lines: as
rigid as possible, and capable of resisting forces acting from
any direction. It is obvious that walls should be stiffened,
with extra partitions or braces, columns should be rein-
forced, and roof trusses should be extra strong.

The material with which the building is made is also of
great importance. Not only must protection against radia-
tions be considered, as will be described below, but also the
mass of the material in relasion to its strength or stiffness.
The dynamic loads set up by a large explosion are resisted
not only by the static strength of the structare, but also by
its mass and its period of vibration. The theory surrounding
these factors is complicated but a few illustrations can be
cited. What is desired is maximum rigidity with a given
mass. Rigidity does not depend on mass alone. For ex-
ample, in Nagasaki it was found that buildings with heavy
brick walls which had only a small core of reinforced con-
crete or concrete beams imbedded in masonry, did not have
great resistance because the rigidity was far too small for
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the amount of mass. Reinforced concrete seems the best
solution at present, and in part explains why the few build-
ing frames which stood up near the blasts in Japan were
all earthquakeproof reinforced concrete frames (interiors
and fixrares were completely gutted by the blast). What is
needed i§ the exact opposite of what is desirable in an
airplane, where aluminum and other light materials give
the maximum stiffness with the minimum mass. An alumi-
num building in Hiroshima would have collapsed long
before a concrete building of the same strength but much
greater weight, because the heavier building’s elements
would have had a much greater moment of inertia and
therefore would have been slower to respond to the blast
pressure wave.

The foregoing has given some idea of what a trernendous
task it would be to make all important buildings in Wash-
ington capable of withstanding an atomic blast, even if we
confined ourselves to distances from the actual burst of at
least half a mile—recognizing that anything closer is posi-
tively doomed. Imagine trying to place all the business of
the Congress, the White House, the War and Navy De-
partments alone in buildings such as we have Just described,
with maximum dimensions of 100 feet! It would be far
easier to abandon the city as we know it today, and disperse
its activities over an azea 100 miles on a side. In any case,
reasonably complete protection would involve reconstruct-
ing virtually everything in the city. The cost? Well, one
estimate of the present value of all public structures in
Washington is a mere matter of 1,500,000,000 dollars.

All things considered, it appears that design of sbove-
ground structures to resist atomic blasts poses an academic
question. Only in the case of a smeall number of very
critical installations is it probable that special design features
such as have been indicated above will be utilized. Indi-
vidual persons and corporations when constructing homes,
factories and other buildings can not endure the tremen-
dous additional expense to design their buildings to with-
stand large explosions. Only the government can hope to
secure even its most vital installations by protective con-
struction or by use of underground facilities.

It is underground that the most effective and probably
the easiest protection can be found, for earth or rock cover-
ing protects not only against blasts but also fairly effectively
against the radiations from an atomic explosion. It is sig-
nificant that small, family-type air raid shelters in Hiro-
shima, comparatively close to the bomb’s explosion, were
almost unharmed, and the occupants suffered no il effects
(it should be noted that by the phrase “comparatively close”
is meant a distance of at least half a mile from the point
of detonation). When and if an atomic war becomes immi-
nent, many citizens will start burrowing as they did in
Europe during the last war; only now they must burrow
far deeper and still must hope for the bomb not to fall too
closely.

Underground construction seems like a fairly good bet
for the protection of persons only and not—except in rare
instances--for the protection of matériel. In the last war,
the subway tubes of London saved thousands of lives. In
an atomic war similar underground corridors would afford
an appreciable degree of protection, particularly if the
ground surface were not contaminated by radioactive ma-
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terials. With this knowledge in mind, it would seem worth
while for the government to undertake construction projects
which could protect, at least to some degree, large numbers
of citizens in the event of a future war. Such a project
would be, for example, the conseruction in Washington of
a highway or reilroad tunnel undemeath the Potomac
River, linking the District of Columbia with Virginia. Such
a tunnel was considered in the past but was shelved for
economic and engineering reasons (bridges provide a
cheaper and better solution to the trafhic problem). How-
ever, the possibility of an atomic bomb attack on Washing-
ton—which would certainly be one of the first targets in
the United States—suggests that the tunnel is worthy of
more consideration. The cost might be around twenty-five
million dollars but it would afford partial protection to
several thousands of persons, which indicates that it is eco-
nomically desirable if the danger of atomic war is con-
sidered great enough. But there are two reasons for argaing
against such a construction project:

(a) A future attack may come so swiftly that warning
cannot be given in time for people to reach the
shelter.

(b) If radioactive materials are deposited on the
ground around the entrances to such a tunnel,
they will be a serious hazard to those occupants
who may survive the bomb blast.

We have seen that the blast problem is as difficult as it
could be but now let us turn to one that is not quite so dif-
ficult. In Japan, the largest single cause of death from
the atomic bomb blast was heat—both flash heat at the in-
stant of explosion and heat from the secondary fires started
by the collapse of buildings. However, flash burns were in-
flicted only on persons who were exposed in a direct line
to the explosion. In general, any shielding—whether it be
underground shelter, the walls of a building or even a layer
of clothing—which protects from the blasts and penetrating
radiations, will protect from flash burns. Flash burns will
continue to be the major casualty factor when a surprise at-
tack is made on a city but if any warning of the attack is
given, nearly all persons should be able to gain shelter from
the flash burns unless they are so close to the explosion that
the blast and penetrating radiations are more significant
anyway. 1t goes without saying that fireproofing is an es-
sential in any place which may be subjected to an atomic
bomb attack; a great part of the damage in Japan was caused
by the fires which followed the explosions.

But if our hopes of finding safety are not already laid Jow
by the potency of an atomic bomb’s blast and heat then
radioactivity will administer the coup de grace. Here we
have a completely new weapon whose destructive power
seems virtually unlimited. It is, indeed, the first weapon
which actually points to a practical means of swiftly ending
all life on earth.

Nearly everyone is by now familiar with the concept of
radioactivity. Thousands of volumes could be written about
the details of its production, use, and effects, even though
the subjeet is still brand new and its ramifications virtually
untapped. Instead of trying to summarize some of these
details again, let us compare radioactivity to the predecessor
which it most closely resembles: poison gas. These points
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of comparison show why poison gas does not remotely ap-
proach the sinisterness of radivactivity.

A. The bulk of gas required to kill & given number of
persons is thousands, mavbe millions, of times greater than
that of radioactive materials.

B. The really lethal power of gas remains for only a few
hours or days under the most favorable circumstances, bur
the half-life of, for example, plutonium is 24,300 years.

C. When an atomic bomb explodes as in Test B at
Bikini, it spreads the radicactive fission products around
the surrounding area with an efficiency far surpassing the
dispersal of gas or smoke by the best bomb or shell ever de-
vised; the area is measured in square miles, not square feet.

D. Gamma rays and neutrons can penetrate many inches
or even feet of steel and other materials; any airtight ma-
terial of course is a complete barrier to gas.

E. Once a bad dose of radioactivity has been received,
there is no therapy which can effectively prevent death or
permanent injury.

What sort of a picture does this make of our atomic
attack on Washington? First, of course, it means that radio-
activity will add greatly to the casualty count; this is true
whether an air burst spreads its radiations in a few seconds
or an underwater attack spreads contamination over the
city’s grounds and buildings which may kil for days, weeks,
months, or years (depending on the concentration and the
type of radioactive material which falls on a certain spot—
there are scores of different fission products resulting from
cach explosion). Second, it means that an attack such as
that shown on the second map would compel evacuation of
the city until either (a) the radicactivity had dissipated
naturally, a matter of many years, (b) the radicactivity
were removed by washing, etc., which is virtually an im-
possibility, or (¢ safe areas, where the contamination is
not too bad, were mapped out by use of Geiger counters to
permit limited access to the city.

Suppose we had the billions of dollars necessary to con-
struct underground shelters for everyone in Washington.
Suppose these shelters to be deeply underground and as
elaborately contrived as those in the Maginot Line, so
that they were self-sufficient for many days or weeks. Then,
if warning of the attack were given so that all citizens were
in the shelters at the time the five bormbs shown on our
maps were detonated, what wonld happen? Would every-
one survive? Would the city be able to live and work after
the attack were over?

There is a good chance that everyone in deep, strong
shelters would survive the immediate effects of the ex-
plosions, both air and underwater. A shelter fifty feet under-
ground might sarvive even the blast from a bomb directly
overhead, if the altitude of burst were several handred
feet as in Japan. The air blasts of course would level much
of the city and the sheltered survivors would emerge from
their caves to a scene of unparalleled destruction. Their
most pressing problem however, would be to escape the
radioactivity which the underwater bursts would have dis-
tributed throughout the city area. It is probable that the
strength of this radioactivity immediately after the attack
would be sufficient to keep al! persons in the shelters fora
number of davs—for even to walk or drive across the con-
taminated city'streets would cause exposure to a serious dose
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of gamma rays. Since we have postulated elaborate and self-
sufhcient shelters, we can presume that the citizens could
remain in them for the necessarv number of days for the
outside radioactivity to decay to a point at which people
~ould escape from the shelter—bui they could not remain in
the city. 'They would have to get out and stay out, for the
dosage of gamma rays is accumulative even with the weak-
est rays. They could not hope to remain in the shelters for
the time required for the city to become inhabitable. In
short, these elaborase shelters would save many lives at the
moment of attack but they would not save the city itself.

It is possible to calculate the amount of steel or other ma-
terial which will shield a person from dangerous dosages
of radioactivity, both instantaneous and residual. The thick-
ness of a building’s walls necessary to provide protection
from the radiations of an air burst at, say, half a mile dis-
tance, would not be much greater than the thickness re-
quired to make the building blast-proof. However, in the
case of the lingering radioactivity deposited by the mist,
shielding becomes more difficult. A tank, for instance, which
could drive through a heavily contaminated area might have
to have as much as several tons of lead covering to protect
its driver from gamma rays and without a Geiger counter in
hand, one could never tell just how many rays he might
be teceiving. Also, remember that it is next to impossible to
remove this radioactive contamination; over a large city
area, it would collect at focal points, especially after rains,
and might not be brought under control for generations.

Aside from the protective measures already discussed,
mainly concerned with construction of bomb-resistant
buildings or shelters, there are certain other preparations
which could assist our capital city in surviving, These meas-
ures might become of great significance in the case of
hysteria, fire, or some other hazard which is not a direct
result of the bomb explosions proper. They involve:

Training of citizens in how to avoid danger (i.e., what
type of shelter 1o seek, what areas to avoid, etc.)

Survey of contaminated areas with proper instruments

Fire fighting

Food conservation

Supply of the city with necessary medical and other
supplies

Control of panic

Evacuation plans

Water purification

Medical help

Preparedness in respect to factors like these might save
many lives, particularly those which could result from
causes such as:

A. Lack of warning of the attack.

B. Wandering from areas of low radioactivity into
dangerous areas in the conduct of badly contrelled
rescue work.

. Working in areas of borderline radioactivity with-
out adequate control.

. Being abandoned in areas of borderline radioac-
tivity because of injury or neglect.

Spread of secondary fives.
Contamination of food and water supplies.

mm g0
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G. Panic in evacuation—mobs and traffic jams, erc.
H. Lack of good €mMergency communpications systems.

The first item is of course the most important. A good
warning system could actuallv reduce the casualties (but
not the damage) from an attack by 50 per cent. Discussion
of what form such a warning system may take is nof in the
province of this article. The problem will get increasingly
critical when an enemy can launch 2 supersonic rocket-
propelled atomic missile at us from a distance of ten thou-
sand miles, as seems inevitable in not too many years as we
shall be hard pressed to devise a warning system of any
value. Further, we must not forget that in the next war, the
aggressor will give his first notice of warlike intentions
with the flash of his first bomb. Diplomasic maneuvers of
the old type and ultimatums are things of the past.

What does it all add up to? The prospect is pretty grim.
It is too expensive and impracticable to put everything
underground. It is 100 expensive and impracticable to dis-
perse our cities over wide areas and on the alignments which
would best avoid atomic bomb atacks. It is too expensive
and difficult to build even a fraction of our buildings with
walls and roofs which can withstand the blast and avert the
deadly radiations. We probably will not be able to de-con-
taminate an area on which a good portion of fission products
has been deposited. A determined enemy with a few score
atomic bombs, and modern means of delivering the bombs
to their targets, could wipe out enough of our cities to para-
lyze the nation. Our chance of survival would depend on
our ability to retaliate.

Can we defend Washington against an atomic bomb at:
tack? Well, if you are a Washingtonian and you want to
be sure to survive a forthcoming attack, vour best plan is to
buy a one-way ticket to the West Coast.

Now that we have examined the difficulties consistent
with protecting a city against an atomic bomb attack, we
can sumumnarize the measures which Washington might
adopt, beginning right now, to increase its defensive
strength.

The first thought is a negative one: the design of above-
ground structures does not appear feasible for any except
unique installations. The small size of building necessitated,
the cost of construction, the poor appearance and lack of
utility of such construction rule it out, either for new con-
struction of private or government buildings or for replace-
ment of present structures, including even those which
now house some of our most important functions. A better
answer, for almost every case, is an underground job. Better
protection is gained undergronnd than in even the best of
above-ground anti-bomb buildings, and the cost is no
greater for the amount of protection gained. The cost is,
however, very great, and it does not seem possible that pri-
vate enterprise can support underground construction on
any useful scale. Even the government, and especially in
these days when we are trying to slash the budger, will
have 1o go slowly. But we should start right now to put our
most vital items underground, or at least provide alternate
underground facilities. The principal War Department
command posts, for example, and communications centers
should have positions which are as invulnerable to atomic
komb attacks as modern engineering can make them.
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Next in importance to this very limited number of criti-
cal installations, is the protection of as large numbers of
persons, both military and civilian, as is possible. Here
again the underground structure is the best solution. We
have already mentioned the possible construction of a tun-
nel undemeath the Potomac River which could serve as
a bomnb shelter in time of war and as a useful traffic artery
in normal times. One step further would be construction of
a complete city-wide subway system, similar to those of
New York, London, and Paris. Subway tubes, particularly
if they were constructed with an eve 1o serving as shelters
and were accordingly placed deeper than would be necessi-
tated by train requirements alone, could provide fairly ade-
guate protection for very large numbers of persons. Under-
ground parking areas similar to the one already built in
San Francisco would be equally useful. The cost of a sub-
way system is, of course, enormous. In Washington it
could be built only at government expense. In view of the
difficulty in obtaining the comparatively modest sums re-
quired for such road improvements as the K Street over-
pass and the Fort Drive Project, we can see that some sharp
stimulus would be required to convince both the govern-
ment and its citizens that huge outlays of money for tunnels
and subways are really needed right now. Anyone who has
studied the power of the bomb in detail, and who can
grasp its significance, needs no further stimulus—he is will-
ing to sacrifice a little of his standard of living, by bearing
heavier taxes, to achieve some protection until we can sue-
cessfully outlaw the bomb and other weapons of mass de-
struction; we must continually try to educate more people
to this way of thinking.

Smaller underground shelters can be constructed by
private organizations and individuals. We have already
pointed out that the most modest air-raid shelters in Japan,
consisting only of shallow trenches covered with logs and a
comparatively few inches of earth, afforded fairly good pro-
tection against the high-altitude bomb bursts. Of course a
low-altitude burst will destroy any but deep underground
shelters, directly beneath the bomb; but, nuling out near-
misses, cheap shelters will give Fall protection against flash
burn and very considerable protection against blast and
radiation which otherwise could be very lethal over long
distances.

A step which is a little easter, though not as effective,
is to plan for gradual dispersion of our buildings and facili-
ties. Already at least one important building in Canada has
been located away from a metropolitan area in order. to
make it a lesslikely targer. We can do the same thing in
Washington, from this point forward: long-range planning
for the city should incorporate the locating of future build-
ings in suburban areas and the moving of as many govern-
ment functions as is practicable to other areas entirely. It
will be many years before such a program will affect any
appreciable fraction of our installations, it is true, but that
is no reason for not starting it now. It is the duty of the
District of Columbia government to study the effects of
atomic destruction, to educate the citizens and o work
for appropriate amendment of local building and zoning
regulations. With the government leading the way, private
industries, public utilitics, and organized laber should plan
gradual dispersion of planss.

May-juna

With more immediate effect, we can begin our education
and organization of the civilian populace in defense againg
atomic attacks, At first we shall have o overcome a numb-
ness resulting from the flood of materiel about the atomic
bomb which has lately been released; we shall have to show
that the bomb has not, in fact, been overadvertised, that
its terrible import should not be blunted bv a mere torrent
of sensational verbiage. We should start with the basic
facts about the bomb itself; how it hurts persons and things,
what the radiations are and what it takes to fend them off,
what the chances are of survival under various conditions.
We should prepare full-scale disaster plans, and integrate
them between cities and states. We should amass the
equipment which atomic attacks will cause us to need sud-
denly and in large quantities; first among such items is the
Geiger counter, or radioactivity measurer, without which
any work in a radioactive area would be virtually impossix
ble. We should revive and greatly strengthen our air-raid
precaution organization, which should plan the mass evacu-
ation of the non-essential urban population and conduct dis-
aster-plan drills similar to fire drills in schools and on ships.

There is great need also for particular preparation along
medical lines in the civilian defense plan. In addition to
the types of bomb attacks we have assumed in the fore-
going, there is possibility of a “silent” atomic attack, in
which a bomb is smuggled in and used by saboteurs, or in
which radicactivity is spread over our land, buildings, and
supplies by some means other than by a tremendous bomb
Blast. A constantly alerted medical organization must be al-
ways ready to detect and identify, at specific localities, in-
stallations, and potential target areas, the ionizing radia-
tions which may be released. The medical organization
should furnish advice as to the nature and severity of the
hazerds and the medical measures required to counteract
and rectify such conditions. It should advise as to the ade-
quacy of and health requirements for the construction and
operation of underground (particularly self-sustaining)
shelters. It should advise as to the sufficiency of protective
clothing against heat, ultraviolet radiation, and radioactive
contamination. It should provide medical care and treat
ment of the sick and wounded and institute such ther-
apeutic measures as may be appropriate. It should advise as
to the radiological hazards and health measures and stand-
ards, required in the event of exposure of personnel to ioniz-
ing radiation, blast and flash effects. It should advise con-
cerning contaminated food, shelters, installations, water
supplies, utilities, and other essential services; and should
advise the military as to the psychological metheds and pro
cedures appropriate to minimize disorder and confusion of
personnel in bombed areas. It should provide for dispersion
of medical facilities and supplies.

Above all, we should have the best warning system which
human ingenuity can possibly devise. No amount of ow
national budget spent in developing better radar and othes
locating and warning equipment should be too large; nc
energy should be diverted from trying to perfect inter
ceptor weapons of all sorts. We know that the next attack
will come suddenly and swiftly. We know that no maite
what precautions we take, we are bound to suffer heavily
But just a few seconds of warning may, in a possible attack

of the future, save the lives of half of Washington.
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L-cmum
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l'o select a convenient starting point for the story on
electron tubes, the pages of history may be tumed back 300
| years to the time of Otto von Guericke who in experiment-
mu with soction pumps found, to his disconcertment, that

Il'n. could raise water to the third floor of his house bur not
bthe Tourth. With his interest t11-_'1'|_'[|}' groused, he continued
| with his work until he had invented a crude air pump
with which he could create a vacuum. His experiments
reached a dramatic elimax when he assembled two bronze
' hemispheres carefully fitted edge 1o edge and removed the
air from the sphere thus formed. In 1654, before the Im-
perial Diet assembled at Ratishon, two teams of eight
E:m each hamnessed to one of the hemispheres, pulled in

By Doctor Harold A. Zahl and Doctor John E. Gorham

opposite directions and were unable 10 separate them. The
demonstration ended with sixteen exhausted horses and
with von Guericke nonchalantly opening a stopeock, follow
ing which the Magdelburg hemispheres lell asunder with-
out any external force

With the trail blazed Ihnluhh the birth of the vacuum
pump 300 vears ago, one may perhaps wonder why the
signing of the Declaration of Independence was not broad-
cast Irﬂ“l COEIST-TO-CiRIST “.”h ".,’h.."'u 1SN “1 EH” L(FIIiI on &
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in error on many of his interpretations, he stimulated scien-
tific thought. Crookes himself thought he had discovered a
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Electron Tubes, low drain filamentary series. Group view
showing pm},ns'.n: reduction in size of tubes. Left to right:
Standard, "GT/G,” Lock-in, Miniature and Subminiature Type.
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from light—X-rays begging to be discovered. His solution
was o store his hlm in another room—his problem thus
solved.

Expanding on the experiments of Crookes, and through
assuming a more scientific attitude, Wilhelm Roentgen an-
nounced the discovery of X-rays in 1895, This discovery
marks the real beginning of electronics, for then in rapid
succession, followed numerous brilliant experiments and
applications of the knowledge acquired. X-ray tubes were
constructed, a cathode ray tube was buile in 1897 by Ferdi-
nand Braun, and at the turn of the century, Cooper-Hewitt
came forth with the mercury-arc rectifier which found im-
mediate application in the power industry.

In 1904 the physicist Richardson was lecturing on the pe-

culiar property of certain materials which gave off nega-
tively charged particles when heated to incandescence. A
man named Fleming was in the audience. It occurred to
Fleming that here was a possibility for rectification since
such thermionic currents could effectively be made to flow
in only one direction. Thus the Fleming Valve was born,
with the source of electrons (cathode), and a second
metallic element (plate), the combination comprising a
diode destined to play a major role in industries yet to be
born.

In 1908, Lee de Forest made the all-important contribu-
tion of introducing the control element {grid), into the
Fleming tube and with this invention, modern radio was
born, for everything was now available for detection, am-
plification, and generation of oscillations; and when W. D.
Coolidge in 1913 showed the advantages of a copious source
of electrons, particularly in such tubes as X-ray and oscil-
loscope design, electronics was ready for a great forward
movement, requiring only the proper stimulus.

The stimulus came under tragic circumstances when in
1914 the war dogs of William II sprang at the throat of
France, and World War I was on. In four years of war, the
vacuum tube passed through development stages which
would have required twenty years of normal time—from
a pigmy it grew into a giant, since the requirements of mili-
tary communication led in the direction of commercial
radio broadeasting which quickly followed the close of the
war. Then came the tatking moving picture with its photo-
cells, amplifiers, and myriads of other tube types. Industrial
electronics began to Hourish while the infant television
continually cried for more attention.

During the 1920’s the leaders of industry foresaw that
the electron tube was destined to be a major factor in
everyday life. More and more funds were directed into re-
search and development. In 1929, expansion was placing a
demand for vacuum tube engineers and physicists never
before visualized, but in 1930, topHlight engineers were
in among those constituting the breadlines, and for years,
development lay relatively dormant. Television remained
“just around the corner,” but the corner was hidden in a
fog.

Again a stimulus was needed, for the vacaum tube had
much, much more to give. Again it was Euarcpe that was
to serve as the umwelcome exciting agent. In the mid-
thirties, the roll of the war drums could be heard in the
distance. The airplane had become of age, and Goering
planned to eclipse the sun with the wings of his Luftwatfe.

May-June

Facing the United States was the ominous threat of 5
World War II with its bombladen airplane—and the
threat of indiscriminate bombings of cities with non-com-
batant women and children as victims. The first step was
naturally defensive—airplanes must be detected, perhap
then they could be destroyed, in part, at least. For the
Army, the responsibility of detection was then entirely in
the hands of the Coast Artillery. Of the meagre funds avail-
able for research and development, the Coast Artillery gave
generously to the Signal Corps for work on detection proj-
ects. Detection by heat was practical only under fair
weather conditions—sound detection only told where an
airplane had been—and ranges were hopelessly inadequate.

Again the answer was provided by the electron tube,
Short waves of undreamed of frequencies could now he
generated and were ready to serve. A sharp pulse of very
high frequency waves could be generated and directed into
space—and the echo returning from any object intercepted
would give the instantaneous position of the object—radar
was borm.

During May 1937 the first radar set capable of tracking
aircraft in azimuth, elevation, and range, made its military
debut at Fort Monmouth, New Jersey, in a demonstration
before the Secretary of War, the Military Affairs Commit-
tee, Chief of Staff, Chiel of the Air Corps, Chief of Coast
Artillery, Chief Signal Officer, and others.

In August 1937, the Signal Corps placed the first de-
velopment contract ever placed by the Army for a vacuum
tube primarily for radar—later to become famous as the
Westinghouse WL-530. Over four years later the original
investment almost paid for itself more than a million-fold
when.a pair of these tubes served to generate the radar
pulses which gave warning of the impending attack on
Pear] Harbor, though in one of history’s great tragedies,
the warning went unheeded.

In November 1938, the SCR-268-T1 was turned over
by the Signal Corps to the Coast Artillery Board at Fort
Monroe, Virginia, for service tests. With great vision the
Coast Artillery accepted this new electronic device and
radar became an instrument of war for the Army. Airbome
radar was inaugurated shortly after, when the Signal Corps
installed a “cut-down” SCR-268 into a B-18 bomber for
trial. As a by-product of the Coast Artillery decision, a gi
gantic research and development program on vacuum tubes
was started, for it was apparent that higher frequencies
meant smaller equipments and the SCR-268 with its con-
voy of vehicles could hardly be called a miniaturized type.

As industry went into production on low frequency radar
equipments, government laboratories and industrial research
and development groups worked feverishly to open up the
shorter end of the wavelength spectrum. Radar and vacuum
tube development became almost synonymous. With the
forming of the NDRC and with valuable contributions from
England, the microwave spectrum was suddenly opened
and 10 cm tubes became a practical reality. Toward the
end of the war, 3 cm and later even ! cm tubes found their
way into military cquipment. With microwaves came back
the crystal detector of World War I fame, accompanicc
by newcomers, the mulii-cavity magnetron, local oscillators.
including klystrons, long persistence oscilloscopes, TR anc
anti-TR tubes—all were born within 2 short space before
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the outbreak of war on 7 December 1941, or soon thereafter.

Those concerned with new tvpes of vacunm tubes well
knew the rerrific potentialities associated with their prod-
ucts in the production of weapons of war. New designs were
frequently restricted for use in gear in which operational
use only over water or friendly ground territory was per-
mitted 0 avoid risk of capture. When certain tubes of secret
design were finally flown over enemy Europe, directionally
exploding charges were incorporated into the equipment,
so i capture appeared imminent, or if bailing out was neces-
sary, the vacuum tubes could be destroyed or mutilated be-
yond possible recognition. Farly secret tubes always in-
chuded instructions to the effect, “if the enemy is closing in,
demnolish all tubes with an ax (author’s note: ax not always
provided with equipment), or throw into deep water.”
The war records show at least one occasion where the Allied
departure was so abrupt that demolition consisted of pistol
shots hurriedly fired into a new type of cathode ray tube,
no ax or deep wates apparently available within the time
limits specified for the retreat.

Another story is told of how once two British scientists
bringing important secrets of the multi-cavity magnetron to
this country were so fearful lest they be interrupted by
German agents, or lest their mission even be known, that
for a time after docking in New York they lived the life
of ordinary tourists, visiting parks, museums and the cinema
—continuously watching to see whether anyone was fol-
lowing them before delivering their priceless secret to the
American destination.

As the war progressed, in addition to the use of vacuum
tubes in equipments or ammunition, the field of counter-
measures reached considerable proportions since by neutral-
izing the enemy’s own communications or radar, or what
was even more important, using such devices for deception
—our own offensive measures could be made far more ef-
fective. An entire line of new types of vacunm tubes was
developed for this purpose, which among other uses, re-
sulted in thousands of lives being saved when the Allies in-
vaded Normandy. The invasion was certainly the biggest
fake in all history, since electrical falsification was used
to completely bewilder the Germans—phantom sea and
air fleets were seen ‘by German radars, purposely not
jammed; real sea and air fleets were protected by jamming
signals while German radio communications were jammed
or not jammed depending upon what effect was desired in
particular areas.

Perhaps the most spectacular of the countermeasures
tubes of the latter stages of the war was the respatron de-
velopment in this country and used by the RAF. A pair of
thesc tubes was capable of generating 50 kilowatts of power
in the medium-microwave band then used extensively by
the Germans in their fire-control radar system. By means
of a huge horn made with chicken wire this energy was
directed from FEngland across the channcl and over the
continent, providing 2 sector filled with jamming radiation
in which Allied aircraft could expect safer travel because
of the disturbances caused to German radar. Due to the
high energy density in the area in front of the hom antenna,
individuals walking in that region immediately acquired an
artificial fever because of radiation absorption, and if they
should be carrying metallic objects of approximately one-
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half wavelength (1 foot) such as watch chains, screw-driv-
ers, etc., sparks would fly from both ends. In operation,
the resnatrons required the facilities of 2 power-plant ade-
quate for a small city and the intricate cirenits and main-
tenance problems required the constant attendance of top-
flight engineers and physicists.

In contrast with the resnatron is the subminiature mbe
made famous through its use in the proximity fuze. The
size of these tubes approximates one inch of a lead peneil
and they must operate unattended afier being shot from
artillery or dropped in a bomb from an airplane. Because of
the great success of the proximity fuzes, during the last
month of the war, one-half of the total dollar volume be-
ing spent by the Signal Corps for vacuum tubes was for sub-
miniature types.

Between the extremes of the resnatron and the subminia-
ture tubes, approximately 1600 types of vacuum tubes were
used by the Army in various electronic equipments during
the past war. To give total numbers of tubes produced
would be like describing the number of hours required for
an infantry column to walk to the nearest fixed star, as-
suming a paved highway. Signal Corps procurements alone
exceeded $400,000,000. During the war, an average of
600 new development projects were continucusly under
way. Each day saw production lines for new tube types
open up with empty sockets in equipment awaiting the
first deliveries. A Joint Army-Navy Preferred list was care-
fully policed by each Service to avoid the establishment of
unnecessary production, but yet the demands continually
came, for the new types opened up methods of accomplish-
ing hitherto impossible military requirements—victory rode
with electronics.

MacneTRONS

The magnetron may be considered the core of all micro-
wave radar sets operating at frequencies above 2000 mega-
eycles (below 15 cm wavelength). Upon the achievement
of compact and highly efficient magnetrons in 1940 there
instantly appeared such a demand for other microwave
types of tubes such as klystrons, TR tubes, and crystal recti-
fiers that these latter may be considered the children of the
magnetron. Dr. A. W. Hull conceived the magnetron
type of tube in 1921, and during the following twenty
years it temained primarily a physics laboratory de-
vice under more or less purely scientific investigation. Al-
though Japanese and German physicists pooled their re-
sults with those of American men of science the magnetron
known to the world in 1940 was still limited to relatively
low average powers at efficiencies of 10% or 15%. It was
hardly more removed from the realm of pure science than
was nuclear fission in the same year.

Prior to 1940 no high power transmitter of short waves
existed. It was known that if such a high power transmitting
device could be made, radar equipment could be made
smaller in size and, what was even more important, the
aecuracy of radar detection and tracking would be greatly
increased. A great deal of research and development effort
was expended along these lines, and then, in 1940, British
scientists working at the University of Birmingham hit upon
a method of constructing.a magnetron which increased its
efficiency and power output fo such an extent as to make
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the development of high power ai short wave lengths a
practicability.

Whereas the previous magnetrons had consisted primarily
of a central cathode and 2 surrounding anode in the form
of a simple metallic cylinder, with the anode sometimes
split into a number of parts rather than being a single
cylinder, the new magnetron was constructed on an entirely
different basis. The cathode remained essentially the same,
but the anode structure was made from a solid block of
copper in which holes (cavities) and slots were cut.
Furthermore 2 seemingly simple device (when viewed in
hindsight) gave this construction the requisite power out-
put and efficiency; this device is a series of wires connecting
the cavities to each other, and the process is referred to as
“strapping.”

In radar sets, the range at which a target may be detected
is dependent upon the amount of power available at the
transmitter. Magnetrons have now been constructed which
develop millions of watts, and operation at frequencies as
high as 24,000 megacycles (24,000,000,000 cycles per
second) is not uncommon. Use of these tubes enabled the
development of airborne radar with practical size antennas
and reflectors {2 ft. diameter) as contrasted with the rela-
tively enormous arrays required for Jow frequency airborne
equipment and which could be mounted only on the largest
aireraft. Using the 24,000 megacycle magnetron, airborne
radar sets have resolution sufficiently high to show details of
docks, harbors, and even of city areas. Magnetrons have also
been constructed to operate at frequencies as low as about
300 megacycles.

Magnetrons are used not only in radar but in communi-
cations equipment also. Another use, although destructive
in this case, was made of the high power generating abili-
ties of magnetrons during the war by generating signals for
jamming enemy equipment. The high power transmitted
by the jammer saturated the enemy receivers so that the de-
tection ability of his radars was seriously reduced.

The impetus the war gave to magnetron development
has not been dissipated. Academic, industrial, and Service
laboratories are busily engaged in pushing forward the
frontiers of higher power pulse and continuous wave mag-
netrons and higher frequency tubes. For example, scientists
at Columbia University have recently succeeded in genera-
ing 40,000 watts pulse power at a frequency of 50 billion
cycles per second.

Krvsrrons

The microwave (very short waves, usually above 2000
megacycles) receivers used in present day radar and com-
munication sets are generally of the superheterodyne type.
In this receiver, a signal generated within the receiver it-
self is combined, or “mixed,” with the signal being received.
The generator within the receiver is termed a “local oscil-
lator” and is adjusted to have a frequency slightly different
from that of the incoming received signal. The difference
frequency resulting from the mixing process is then ampli-
fied and after further processing finally appears on the
cathode ray tabe or in the andio device.

At the microwave frequencies, ordinary tube types can-
not be operated as oscillators. In the standard type tube,

and at these frequencies, the time taken for an electron to
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flow from the cathode through the grids to the anode (elec-
tron rransit time) becomes an appreciable fraction of the
time for one cycle. However, in the velocity modulation
tubes the construction is such as 10 overcome this di[‘ﬁculty.
The name applied to one of the most prominent forms
of velocity modulation tube is the “Klystron,” made by the
Sperry Gyroscope Company. Other firms use different trade
names for their form of this tube but the term Klystzon has
come to be almost synonymous with this particular type of
device. Unlike the Ligh powered magnetron, the kiystrons
are generally limited in continuous power output between
some 20 milliwatts (L020 watt) and several hundred watts,
However, the ability to adjust their frequency of operation,
and their reliability, have made them a “natural” for the
local oscillasor job.

Essentially the klystron comprises a cylindrical tube with
an electron “gun” at one end to act as a source of electrons,
and an electrode at the other end to collect these electrons
{hence termed a collector) or to cause them to be reflected
back to a part of the original tube (hence termed a re-
flector). Between these two elements, are two sets of grids,
each “set” actually being composed of 2 grids. The space
between the two “sets” of grids is termed the “drift space.”
Associated with each set of grids is a cavity, perhaps more
propetly termed a resonator, whose dimensions are such
that at microwave frequencies it behaves much like the
common LC (inductor capacitor) circuit of low frequency
radios.

When the tube is connected in circuit the electrons, as
they pass the first set of grids, are given a varying accelera-
tion, the result of which is to cause the electrons to assemble
in “bunches” as they pass down the drift space. Now, as
these “bunches” of electrons pass the second grid set they
act to shock-excite the cavity associated with these grids and
set up oscillations which are then fed into the output circuit
and to wherever required.

TR Tuszss

A considerable saving in the bulk of radar sets may be
achieved if the same antenna is used both for transmitting
and receiving. (The SCR-268 and SCR-547 used separate
antennas but the SCR-545 and SCR-584 both used a single
antenna.) However, in general, if the power from the
transmitter reaches the receiver input circuits and tubes, the
latter will no longer function properly. Microwave receivers
which use crystal rectifier mixzers aze subject to damage by
peak powers of only one watt. If the receiver is disconnected
from the common antenna during the time the transmitter
is on, then connected when the transmitter is off, the dam-
aging effects from the transmitter may be avoided. How-
ever, gun laying radar sets must be able to receive echoes
from targets as close as 500 yards or less. This is equivalent
to saying that the receiver must be in operation within
three millionths of a second from the time of initiation of
the transmitting pulse. No known mechanical switching de-
vice will perform this rapid on and off switching operation.
Furthermore, unless precautions were taken, some of the
received energy would not get to the receiver but would
be lost in the transmitter circuits and tubes which are con-
nected to the common antenna.

The required switching action has been almost univer
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sally accomplished by the use of tubes called TR (transmis-
receive) and ATR (enti-transmit-receive). These allow
the transmitter energy to reach the antenna but prevent it
from reaching the receiver, and conversely they permit the
geceived energy to reach the receiver without loss in the
transmitter. These tubes consist mainly of a two-clectrode
spark gap enclosed in a glass envelope which also contains
a small amount of a gas such as argon or hydrogen and
water vapor, at a pressure of approximately 15 millimeters
of mercury (atmospheric pressure at sea level is 760 mm
of mercury). When the transmitter is emitting its pulse of
energy the spark gaps in the TR and ATR tubes “fire” and
effectively open circuit the receiver input so that the trans-
mitter energy cannot enter. The low pressure in the tube
enables the gap to fire at a low enough voltage to protect
the recciver before the transmitter power builds up, and
the water vapor acts to insure quick “recovery,” or cessation
of firing, immediately after the transmitter pulse. When
the transmitter is not operating, the connection of these
fubes in the circuit is such as to cause operation as though
the transmitter were no longer connected, hence almost all
the received energy is passed to the receiver.

The use of the TR and ATR tubes is not entirely “free,”
but the loss of power (approx. } dectbel) is easily tolerated
in view of the major advantages gained from their use.

ResnaTRONS

The major portion of German radar equipments were
operated in the frequency band 400 to 600 megacycles. For
jamming operations against this equipment during opera-
tion Overlord (D day ETO) a tremendously high powered
equipment capable of operating from the English coast
and “knocking out” radar sets on the Continent was highly
desirable. The equipment known as “Tuba” was the
answer, and Tuba depended for its efficacy upon an electron
mbe designated the “Resnatron.” (The term Tuba is de-
rived from the fact that the antenna equipment used to
project the jamming signal bore a resemblance to a magni-
fied version of the musical instrument by that name.)
The total equipment used o make a Tuba field installation
required 13 vans to transport. In one version the antenna
equipment resembled a megaphone 150 feet long, and at its
termination 6 feet wide by 18 feer high.

At the beginning of hostilities, the Resnatron was still but
a theory in the research laboratories of the University of
California. Even by the end of the war not more than two
dozen resnatrons had been manufactured, but their “Big
Bertha” powers of approximately 75 kilowatts maximum
average continuous power in the band from 350 to 650 meg-
acycles made them the Allies’ most powerful radio jamming
transmitter tubes at those frequencies. One of the peculiari-
ties of these tubes, in so far as their military operation was
concerned, was the fact that they were probably the only
tubes sent out for field use that had to be continuously evac-
uated during operation. The usual electron tube always
comes in an already evacuated and sealed envelope, and the
user merely plugs it in, but these tubes were so constructed
that they had to be connected to a vacuum pump, and the
pump kept in operation whenever the tube was placed in
use.

ELECTRON TUBES 29

Crystar. Rectirizrs

Microwave crystal rectifiers are universally used as mixers
(see section on kiystrons) in all radio receivers operating
above 1000 megacycles. Their appearance resembles
nothing so much as a miniature of the galena and “cat
whisker” used at broadcast frequencies in the crystal sets of
the 1920%s. In addition to vastly superior performance at
microwave frequencies as compared to the 1920 model, they
are mechanically rugged and must pass production tests of a
three-foot drop on a hardwood block—shades of the jittery
early model where the least jar of the table would plunge
all listeners into silence and require several nervous minutes
of relocating the cat whisker! The modern version is fixed
and sealed at the factory and not again adjusted.

The cat whisker in modern crystal rectifiers is a short
length of tungsten wire so bent s to supply the proper
force of contact and have suitable radio frequency imped-
ance characteristics. However, the crystal is not galena but
extremely pure silicon since this was found to have the
lowest noise figure for maximum receiver sensitivity, At
lower frequencies of, say, up to 100 megacycles germanium
is used since its higher noise figure is not important in
second detector applications and it can withstand back
voltages as high as fifty, compared to less than ten for sili-
con. Crystal rectifiers are used at microwave frequencies
since mo tubes presently exist which do not actually add
more noise to the receiver than do crystals, in spite of any
amplification the tubes may have. ’

ErrctroN Bram Tuses

Cathode ray tubes underwent great improvement during
the war. The detection of distant taxgets by radar required
good visibility on the tube screen for signals lasting ap-
proximately one millionth of a second and recurring a few
hundred to a thousand times a second, Prewar cathode ray
tubes gave very faint presentations compared to those ob-
tained with present tubes, The sharpness of focus to aid
in tesolving targets was also increased considerably. In PPI
(plan position indicators) radar presentations the echo pat-
terns are recorded over 360 degrees of azimuth relative to
the radar set whose location is indicated at the center of
the tube screen. The radius vector sweeps through 360 de-
grees a few times a minute and the echo pips are “painted”
along the radius at distances proportional to distances to
the targets. In such applications the cathode ray tube screen
material is made to have a persistence such that the echo
pips remain visible just a little less than the time for one
rotation of the set antenna, for ease of plotting of data.

Still another type of electron beam tube, the storage
tube, is more distantly related to the ordinary cathode ray
tube. Storage tubes work on the principle of recording a
pattern of electrical charges on glass or other dielectric
(non-conducting) material in roughly the same way as pips
are recorded on a cathode ray tube.

The traveling wave tube is a new development in beam
type amplifiers. It consists of an electron gun, a long closely
wound helix that bears a remarkable resemblance o a
screen door spring, and an electron collector cup. Radio
frequency energy is coupled into the helix at the gun end
and coupled out at the collector end. When voltages are ad-



30 THE COAST ARTILLERY JOURNAL

justed so that the electron beam travels through the helix
at a speed equal io the axial speed of the radio frequency
wave, considerable amplification is obtained at microwave
frequencies. The most unusual feature about this new tool
is the extremely wide bandwidth of 20% of the center fre-
quency, or 800 megacycles width at 4000 megacyeles
operating frequency compared to a klystron bandwidth of
about 10 megacycles at 4000 megacyeles. This amplifier

bandwidth appears to be limited only by the coupling cir--

cuits and not by the ube. The possibilities for use in broad-
band microwave relay amplifiers t replace the two com-
plete sets now required at each relay point, and many other
applications requiring great bandwidth, make this tube
most interesting.

Becevine Tuses

Receiving tubes did not undergo as radical changes as
did microwave tubes during the war. However, negative grid
amplifier tubes at 3,000 megacycles, practically unknown
at the start of hostilities, were developed to the point of
practical use in tactical equipment. This performance was
achieved by use of “lighthouse” construction in which the
cathode, grid, and anode are in the shape of discs separated
by approximately 0.005 inches and are integral parts of
larger discs to which separating cylinders of glass are butt
sealed. This construction leads to exceedingly low radio
frequency impedance compared to that of the usual lengthy
wires through glass presses in conventional rubes. The min-
iature tube sprang into wide use and will play a major role
in postwar electronics design. It is characterized by a2 bulb
diameter of about 11/16” and a ring of short stiff pins
passing directly through a glass button base. From the
Service standpoint it has several advantages: lack of bases
cemented to the bulb; relatively low impedance leads
by virtue of the extreme shortness possible with the button
base; and improved ruggedness because of small size, light-
ness, and better bracing that can be used. In general, minia-
ture tubes already exist that perform as well as or better than
most of the larger prewar tubes.

Subminiature tubes are about 7/16” in diameter and
1” long. They were mainly used in hearing aid devices be-
fore the war but because of their use in shells and bombs
in V.T. proximity fuzes, several hundred million were pro-
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duced during the war. Fuze tubes were developed to he
rugged enough to withstand being shot from guns (many
thousand times the acceleration of gravity) and wex
characterized by minimal power drain. Although they
were designed for a life of only a few hours their actug
time of use is measured in seconds. Recently, an effort hac
been directed towards obtaining longer life and higher per
formance figures. At present, subminiature voltage ampli
fiers are as good as those of many larger tubes, but thei
power capacities are still considerably less. The small siz
of subminiature tubes immediately suggests the possibility
of exceedingly compact cquipments and hermetically
sealed amplifier strips that are completely replaced afte
failure rather than being torn down and repaired. (Sex
picture.)

InTER-SERVICE COORDINATION

Army-Navy coordination of research and developmen:
and standardization is handled through the Panel on Elec
tron Tubes of the Joint Research and Development Boarc
and the Joint Army-Navy Flectron Tube Committee, re
spectively. Through the Panel on Electron Tubes repre
sentatives of the Services coordinate all electron tube re
search and development projects in 2 very detailed manner
The Panel Secretariat disseminates information on all ex
perimental tube work in this country and abroad, and sey
eral thousand projects are covered in the Panel on Electror
Tubes Index and Technical Information Books. Surve:
articles were prepared on enemy tube programs and thw
brought order to the chaos caused by the thousands of re
ports on captured tubes that seemed to come from even
direction.

Every tube of interest to the Army and Navy is procurec

under Joint Army-Navy Specifications prepared by the

Joint-Navy Electron Tube Committee. The main feature
of JAN tubes are improved mechanical and chemical de
signs to insure operation under severe Service field con
ditions. Also, interchangeability with respect to Service
equipments is insured by use of JAN tubes, whether they
come from Army or Navy supply depots. It is expecte
that in the postwar period commercial airlines, railroads
and industries will find JAN tubes especially suited to thei:

requirements.

T O W
Extract From An Address By Major General Edward S. Bres

At the present time, on purely a voluntary basis, the Organized Reserve
Corps numbers approximately 503,000 officers and 630,000 enlisted men. Of
this number it 1s anticipated that sufficient officer personnel for units will
be obtained. However, it is probable that only a negligible percentage of
enlisted personnel will volunteer without some type of training pay. Finan-
cial compensation for members of the Organized Reserve Corps is not au-
thorized for other than active duty, However, the War Department will
seck enabling legislation from the present Congress to permit inactive duty
training pay. This bill will allow pay for the ORC for each training period
equal to that of the National Guard, depending on the amount of training

involved.



PIPOLOGY

By Lieutenant Colonel Leonard M. Orman, CAC

Pipology may be defined as the art of interpreting the
varions types of pips that appear on radar scopes. This is
not an exact science, but an art in which the operator can-
not be ted to attain absolute perfection. It is prob-
ably the most difficult, and yet most interesting phase of
radar operation.

Comgposition is a closely related word but not so allin-
clusive and answers the questions: what, how many and
friend or foe? Given enough time, almost anyone can get
the range and azimuth of the target but it takes skill,
imagination and above all, experience to determine compo-
sition. With continued experience and increased skill, pre-
dictions should be about 80% correct. Trying to identily
every echo thet appears will give the practice needed.
Whenever possible, someone should find out what the
target is, or was, to obtain a check on the accuracy of the
estimate.

Abtlity to interpret pips comes both from knowledge
gained through study and from endiess hours of practice
on the radar. It is important to recognize a target in the
shortest possible time.

Pips are of various types. Each type lends itself to inter-
pretation. In general there are four characteristics of pips
which will give information useful in interpretation. They
are:

1. Size of pip.
2. Shape of pip.
3. Bobbing or fluctuating in height.

4. Movement in range oOr azimuth.

The A scope is most satisfactory for observing size and
fluctuation of pips, and expanded or short range A scope
for observing shape, while movement is best seen on the

PPL

ComMPOSITION

The first thing to determine obviously is the friend or
foe status of the contact. This can be done only by using
the IFF interrogator. The next step is to notice the rapidity
and the extent of the echo’s fluctuation. Consider the height
of the echo, remembering the effect of range and fades;
then note the depth or thickness of the echo. If the echo
is saturated, reduce the gain. Look at the top and sides
of the echo for any indication of two bumps or many
tittle bumps. What is the speed at which the echo is mov-
ing? Look at everything and draw on your entire back-
ground of knowledge and experience to interpret what
vou see.

For radar sets equipped with a PP] scope in a permanent
or semi-permanent position, the operator is first taught the
location of fixed echoes on the PP and is shown how these

fixed echoes compare with the objects they represent on
the map. As soon as the operator can identify each and
every fixed echo, the next step is to have him memorize
the outline of each fixed echo as he sees it on the indicator.
After the operator is acquainted with every fixed echo on
the indicator screen and can mentally duplicate the visual
outline of each, the next step is training in identification
of moving echoes.

Estimating THE Size or SHir 'TanceTs

First of all, upon what does the size of the pip depend?
The answer is, unfortunately, quite 2 number of things,
the most Important of which are:

1. Bange of the target.

2. Size of the targer.

3. Height of the antenna (especially where surface
targets are concerned).

Height of target.

Whether the target is bow or broadside.
Atmospheric conditions.

Material composing the target.

Correctness of tuning.

Matériel condition of the radar set.

MO 0O N O W

Due to the many variables involved, it is not possible
to determine the exact size of the target in every case, but
you can always make a reasonably accurate estimate. This
much you do know: if you have a large and a small target
at approximately the same range, the larger target will pro-
duce the larger pip, other variables being equal. Thus, the
only positive thing that size of pip will tell you is relative
size of various targets at the same range.

The best way of determining the approximate size of a
target is to observe the range at which it was first detected.
This method is especially good with microwave surface
search radars such as the AN/MPG-1. Radic waves from
these radars travel in practically a straight line. At any
given range it takes a certain size object to give back an
echo that is just visible on the screen or scope with your
radar tuned up as well as possible. Therefore, various types
of targets or types of ships first become visible on the scope
at some definite range. The echoes come from the ship’s
mast and upper superstructure first. The superstructure
offers approximately the same size target regardless of the
direction from which it is seen.

Each radar will have its own characteristic ranges for
detecting the various types of targets, depending on how
high the antenna is mounted, the power and the sensitivity
of the particular set.

An estimate of the approximate size of targets at less than
the maximum range can be made by considering the
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sirength of the echo, the range, and the target angle. To
facilitate this process a log should be kept for recording these
data.
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The bouncing motion of a pip provides another mea
estimating the approximate size of a ship at sea. A
target usually shows up as a slowly bobbing pip, vary
in size from medium 10 large. A smaller object usual
gives a more violently fluctuating pip, and especially if
sea is choppy, may produce an echo that will Hutter
tween a mediumesized pip and no pip at all. Of
roughness of the sea affects the amount of futtering of
and this must always be taken into consideration.

Another way of occasionally identifying the type of
ing object is by tracking, and plotting its position over
period of time to determine its speed.

Here are some examples of information which might
obtained from a radar. An object is detected at 9,000 y
On the PPI it shows up once every two or three revoluti
When examined on Lﬂi: range scope, the pip is futteri
rapidly. From tracking and pﬁ:ming the target, its speed sy
determined to be about 35 knots, Since the target was not
picked up until it was fairly close, this indicates that it i
a small target: the mpid Huttering also indicates a
target. From the speed of 35 knots you can assume
target to be a small, fast boat, probably a PT. The sa
type of target, had it been stationary, might have been
buoy.

Estimamse mae Nusmen o Sumes

Azimuth and range resolution. Targets at the same range
will present separate pips only if they differ in nzimuﬁ
by a certain minimum angular distance. This angle is call
the azimuth resolution IJF the radar, and it varies from s
1o set since it is ]:Jn:l]mrtiﬂmll to beam width. On the other
hand, targets at the same azimuth will present separate pips
only when they are separated in range by a certain ming
mum distance, This distance is i.‘i’aﬂﬁﬁhf range resolution
of the radar, and it also varies from set to set since it is pro-
portional o pulse duration.

Figure 2 shows the picture appearing on the range scope
with the antenna trained on a single arger, while Figure
3 shows the picture appearing on the PPl under the same
conditions. Examine carefully the pip's size. Now carefully
check the pip’s size on Figures 5 and 6 with the antenna
trained on two targets within your beam, both at the same!
range.

On the range scope, the pip is much higher as a result
of more reflecred energy reaching your antenna, while on
the PPI, the pip is much wider. The pip is not deeper
(thicker) since the time base represents only the ramge of
the target. Figures 5 and 6 show only one pip, since the
trgets were 100 close together for the azimuth resolution
of the radar used.

Figures 8 and 9 are the pictures appearing on the ml‘:ﬁr
and PPI scope respectively, when the targets are still at the
came range, but with their azimuth difference great
enough to obtain azimuth resolution, as indicated in Figure
7. Here, a new pip will appear as the antenna is mined 10
the azimuth of each individual target; their energy will not
be cumulative since difference in azimuth is greater than
the antenna’s effective beam widih.

Next, again consider Figures 2 and 3. Here again you
see the antenna pointing on only one target, as noted in
Figure 1. Compare these pips carefully with those appear-




jng in Figures 11 and 12. Notice that the pips in Figures
1 and 12 are deeper as a direct result of a range difference
between the two targets. Should the two targets under ob-
ation have even u greater mnge difference, the de
will appear split, as shown in Figures 14 and I15.
“Here, the number of individual pt:-a]-:s will indicate the
| pumber of rargers.
" Effect of range on azimuth resolution. As shown in
Figure 16, the ability of a radar to separate two targets close
pogether in azimuth improves as the mnge decreases, be
the angular difference in their azimuths is increasing.
atice that the two ships are covered simultaneously by
he effective part of the lobe when at a range of 18 miles.
n the other hand, when the same two ships close to five
miles, the effective part of the beam cannot touch them at
the same time, and they can be seen as two separate con-
cts. The azimuth resolution angle, in other words, inter-
gpts & smaller distance at short range than it does at long
ange. Keep counting contacts as the range closes.
~ Effect of sweep length on range resolution. Due to the
fact that pictures are traced on scapes by a relatively large
pot of light rather than by a tiny point of light a certain
amount n% definition is lost. Regardless of the range scale in
‘use, the size of the clectron beam spot remains the same;
consequently, it becomes increasingly difficult for this beam
w0 trace a clear picture of the two contacts on the same azi-
muth as they move closer 1o one another on the scope.
Therefore, the longer the range scale, the closer the con-
mets will move to one another on the range axis and the
more likely they will be to blend into a singﬁ contact. This
effect is more noticeable an the PPI or B scope than on the

A type.

. TE: PPl drawings in Figure 17 illustrate the point that
a lourship contact may look like one ship when seen on
the long-range scale, like two when seen on the medium-
mnge scale, and like four on the short-range scale, due 1o
fmi)mving resolution. Study composition on the shortest
scale possible.

Effect of receiver gain on range resolution. The range
resolution will always be best when the gain control is
turned low enough to prevent satumtion. You cannot read

| composition on 4 saturated echo Cone so high on the range
sope that the top is squared off), so urn the gain down
momentarily when necessary. Do not make the mistake of
leaving it low, since this will decrease the sensitivity of the
madar, (See Figure 18.)

To help get a clearer concept of resolutions, let us con-
sider the topic from another point of view, analyzing the
effect of azimuth and range resolution at the same time

mther than one at 4 time as prcvim-a]lz done.
_ One-pip areas. The diagrams in Figure 19 illustrate the
fact that the azimuth and range resolutions of the A scope
“are superior to those of a PP1 on the same radar. Further-
more, they illustrate the size and shape of areas within
which no resolution is possible; let us call these one-pip
Jareas. Notice that the range resolution does not vary with
?m;;e as long as the same range scale is used. Also notice that
the width of the one pip areas increases with range, the azi-
th resolution expressed as an angle does not vary with
ge, but the actual width or intercept of this angle does in-
. Therefore, the onepip areas are narrow at short
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ranges and wide at Jong ranges. For any given range, there
will be a one-pip area of a certain definite size and shape,
and if you detect a group of ships at that same range, they
will give only one pip no matter how many ships there are
if their disposition can be completely fitted into this area,
Now let us consider Figure 19 more closely. The group
of ships when at long range just fits inside the one-pip area
of the PPI, and as a result only one pip will be seen on thar
indicator (this would be true of 300 ships oo, if they were
disposed within the one pip area). However, two pips will
he seen on the A scope because the one-pip area of that
scope is smaller and the disposition cannot be contained
it. In this case, targets A and D will show as one pip wh
can be resolved in range from another pip b by B and
C. Thus by using the A scope you know there are at least
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two contacts instead of the single one shown by the PPL.

After this group of ships closes to a shorter range, you
will be able to teli much more about its composition. Even
the PPI will then show three pips. Since B and D can be
enclosed by the one-pip area, they will give only one Pip.

When B and D are in the one-pip area neither A nor C
can fit in it; therefore, they will be resolved, and three con-
tacts will be seem; A, B-D, and C. The A scope again shows
its superiority in the field of composition. Notice how small
its one-pip area is at this range. Only one ship at a time
can be enclosed by it, with the result that four separate con-
tacts can be recognized. In other words each contact can
be resolved from the next in both range and azimuth.

The importance of checking composition frequently as
the mange closes is thus established. At any instant one pip
may become several.

Incidentally, the reverse of this is true even in the case
of a closing contact, if the ships comprising that contact
suddenly form a smaller disposition. Radar operators have
reported ships sunk because they did not realize that there

is more than one way EOI' two PIPS to become onc PIP

Estimaring THE NumBer oF Pranes

One aircraft contact gives a narrow pip which bounces
wildly and irregularly. A large plane echo, however, will
bounce less erratically than a small one, just as a pip from
a large ship will bounce less than a pip from a small ship.

Two planes will usually give a slightly wider pip (wider
in range or azimuth), and the pip will rise and fall more
slowly and regularly. The echo of three or more planes in
formation will have an uneven, jigging motion, distinetly
different from two planes in that it is not regular. The
echo will not decrease to or near zero, but will vary at or
near maximum height.

The number of aircraft can be approximated in larger
formations by counting the number of individual pips and
multiplying that figure by three or four (this will give only
a rough approximation of course ). The size of raids can be
estimated using the PP1. Operators may become quite pro-
ficient at this if they take every opportunity to check their
estimates.

An air-group contact may represent planes at some cer-
tain altitude, or it may represent a “stacked raid” (planes
coming at moze than one level).

Cengral HinTs on CoMPosITION

Inasmuch as air-search radars can detect surface targets,
and surface-search radars can detect air targets, a few hints
on recognition of these targets will be of value.

Land targets:
I. Not moving.
2. Pip does not bob like a moving target pip.
3. Should be at expected positions.
4. Usually cover greater area on sereen than other
targets.
Ship targets:
1. Pip height bounces at fairly slow rate.

2. There are normally no fades except when range
heenmes too oreat.
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3. Speed less than 50 knots.

4. Narrow tent-shaped pip compared with land, al-
though a big rock may resemble a ship in this re-

spect.
Plane targets:
1. Speed is greater than 100 m.p.h.
2. Rapidly bobbing pip.
3. Fades appear periodically on long-wave air search
radars.
4. One plane gives a narrow, quickly bobbing pip.
. Two planes together give a regularly bobbing pip.
6. A mass flight may give one or several large, rapidly

bobbing pips. Sometimes it is possible to count in-
dividual planes by breaks in the peaks of pips.

|

SpPoTTING

Mortar echo characteristics. Any reflecting object, such
as a projectile, passing through the beam will appear on a
PPI scope as a bright spot and will diminish in intensity
as the beam passes beyond the direction to the object. In
the case of mortars, the beam may flick a projectile two or
more times in successive sweeps before the projectile passes
above the beam. The same is true for the descending branch
of mortar trajectory. The momentary appearance (two
or three flicks) and disappearance of a small signal on the
PPI at approximately constant range is a typical indication
of mortar fire. For low angle fire, the projectile may remain
in the path of the sweeping beam for the greater pazt of its
flight; a trace of the direction of flight will be seen on the
PPIL. Mortar pips can also be detected on the J scopes of the
SCR-584. Multiple mortar fire can be more easily detected
on the PPI than mortars fiving singly. Depending on the
dispersion in the mortar positions, the signal will appear as
individual echoes or tend to merge into a single large
echo.

Artillery echo characieristics. Echoes returned from ar-
tillery projectiles are generally weaker than those from
mortar shells. Low-angle artillery fire leaves a trace across
the PPI when it is flicked by the scanning antenna beam.
Since the maximum ordinate of artillery shells fired at low
angle usnally does not exceed the antenna beam width, the
projectile js flicked throughout the greater portion of its
trajectory. The principal differentiating feature between
low angle artllery fire and mortar fire is that the former has
a much greater rate of change in range than does the latter.
High angle artillery fire returns a sigpal very similar to that
from high angle mortar fire. Volley fire retumns a stronger
echo than does a single projectile; if dispersion of the mul
tiple projectiles is sufficient, each projectile will retyrn 2
separate signal on the descending branch of its trajectory
When the antenna dipole is vertical, low-angle projectiles
are weaker than they would be when the dipole is hort
zontal. High angle artillery fire may be confused with
mortar fire. _

The adjustment of fire on seacoast targets is simplifiec
somewhat by the fact that a good echo is returned from the
splash that is thrown up. These “splashes” may occasionally
be observed when firing on land targets, especially il
enough dirt or debris is thrown into the air.
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Derection oF Persoxwer axp VexicLes -

Radar sets, in particular the SCR-584, have been suc-
eesstully employed in combat in the location of ground
argets. Boad-watching and bridge-warching ar night have
been sufhciently accurate to permit radar observed inter-

“diction of enemy vehicular trafhc in the observed area. At

chort ranges both hostile and friendly patrols have been
'fb:awd. eir size estimated with surprising accuracy, and
their vess charted. On one occasion radar data were
wed to inform an American patrol of the presence of a
\German patrol about 200 yards to the right, with the result

t the enemy patrol was ambushed.

~ Once an echo on the coarse mnge scope has been identi-
fed as a rarget, it is brought into the fine range scope (if the
et has one) and there studied after the echo is brought 10
a maximum through a manipulation of the controls. A
fluttering, tenuous, cobweblike signal appears for moving
‘targets. The character and texture of the signal will identi-
fy the target either as personnel or vehicles; the amplitude,
‘viewed in conjunction with the mnge, will give an indi-
“cation of its size. Personnel on foot produce a coarser and
more lacelike pip than the fnegrained cobweblike one
which is typical of vehicles. The more rapid the motion,
“the finer grained the signal appears 1o be. A stationary
vehicle may or may not cause a fixed echo. When the
engine is started, the resulting vibrations will give a mov-
ing target indication, When the vehicle starts moving the
signal flutter increases. A moving target signal may appear
iin a fixed echo. The flutter appearing in the top of the
fixed echo pip. Trucks have been located up to ranges of
16 miles, although 10 miles was the average maximum
Tange. Indiﬁ'iduﬂf troops were detected ar ranges up 1o
three miles.

L Fause CoxracTs

Many pips appear on radar scopes that are false in the
r-smw lh;lfl Eu}' resemble chip or plane pips but are not
‘caused by ships or planes. These contacts should be re-
ported but the operator should state that he thinks they
are false and give his reasons. Information on speed of
wind and direction of tide will assist here.

——

Sea RETuns

The pips shown in Figure 20 are produced by the radar
pulses rellecting from nearby waves. These pips are con-
stantly shifting position and appear as rough, high grass.
The rougher the sea, the stronger the sea-return will be. In
‘a very rough sea, the sea-return may extend 4,000 to 5,000

\j’iﬂl’ﬁ in range from the radar,

Mmon Lones

The beam of radio waves sent out is not perfectly shaped
like a searchlight’s beam, it would a&;:nr somewhat as
shown in Figure 2] (viewin(i it from above). We have the
“main lobe in the direction the antenna is pointing, and a
series of smaller lobes, not wanted, but unavoidable, point-
ing in various other directions. When these smaller lobes
\illuminate a target they also produce echoes, ially if
the target is large and fairly close. These minor | seldom

Figure 21 Figure 22
reach out more than 6,000 or 7,000 yards, except when they
strike high land. They produce a picture on the PPI as
shown in Figure 22.

Note that all pips are at the same range. The largest pip
is the actual target; all others are minorlobe echoes. 'IPbc
minor-lobe echoes may be eliminated by cutting down the
gain, but that of course, may also eliminate other small
targets from the screen.

Croops

The radar at rimes acts as a weather prophet since it
indicates clouds, fog, min squalls, and regions of sharp
temperature differences. Some clouds are not visible to the
eve; they are called ionized clouds although this is a-mis-
nomer. Often an echo from a cloud rt-sn.ml?ﬂc-. an ordinary
pip from a surface target and at night might lead 1o a wild
goose chase if it were not investigated further. Course and
speed of the target should be determined by tracking it.
If its course and speed agree with the wind's direction and
speed you might suspect it 1o be a cloud. This, however, is
not an unfailing criterion since the air currents aloft often
differ from those at the surface.

More positive identification may be obtained by training
on the target with the firecontrol radar to determine
whether it is on the surface or has a position angle indi-
cating an air target.

A main squall or fog bank may usually be identified by
the type of pip produced on the screen. It will be wide in
azimuth and thick in range; since neither rain nor fog
forms a solid reflecting surface the pip produced is of a
fuzzy, lacy nature.
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Bavan Purses

Often pips which move rapidly across the screen are scen:
there may be one or several. They are usually caused by
another radar transmitter of the same wave length and may
have the appearance of telephone poles as viewed from
the window of a moving train. They are often called “run-
ning rabbits.” If the interfering radar pulses do not move,
they mayv obscure target pips. At long ranges the radar
interference will be picked up only in the direction of the
interfering radar transmitter. At close ranges the interfer-
ence will appear at all azimuths. Radar interference will
always be picked up at a range considerably greater than
the range at which a returning radar echo may be detected.
Hence you might pick up a ship's radar in this way long
before its echo appears.

Dounre Rance Ecnons

Double range echoes are most frequently detected when
there is a large target at comparatively close range. Such
echoes are produced when the reflected wave is strong
enough to make a second round trip. Double range echoes
are weaker than the main echo, and appear at twice the
range.

Seconp Sweer Ecuozs

Second sweep echoes appear only on some radars. They
are caused by echoes from targets at long range; in fact
from such a long range that the echo from pulse 1 returns
after pulse 2. Since they must come from contacss at a
greater distance than that indicated on your scope, their
pips are usually smaller than you would expect at the indi-
cated range. Usually they will be from land targets, since
that is about the only target that can be seen far enough
away to appear as a second-sweep echo.

MiscerLansous OBJECTS ON THE SURFACE

Unexplainable echoes, usually at very close range, may
be from whitecaps (beyond the sea-return in the direction
from which the wind is coming), from birds, from floating
objects such as large metal cans or shell cases, and from
seaweed.

Brana-Wipte DistorTion anp Purse-LencTa
DistorTiON

Two types of distortion are always involved in PPL pres-
entation. One is due to the diverging beam of the radar,
and can be called beam-width distortion. The other is due
to the fact that the pulse is not instantaneous, and it can
be called pulse-length distortion. Bearn-width distortion re-
sults in the widening of all things detected by radar; that
is, all contacts appear to spread to the left and right of
their actual positions. The stronger the echo, the greater
the spread. 'This is more noticeable on long-wave airsearch
sets because of their wide beam width than it is on micro-
wave sets. 'The result of pulselength distortion is increased
depth of target pips on the range axis of the scope. For ex-
ample, a small navigation buoy may give a pip 300 yards
deep on the A scope. As you probably have noticed on the
PPI, contacts spread in azimuth more than they thicken in
range. This becomes increasingly apparent as range in-
creases.

May-june

Seips NEear Suons

Ships or rocks close to the shore may blend with the
shore and lose their identity completely or appear as a bump
on the coast line. The effect is due, of course, to the spread-
ing of all contacts in both azimuth and range.

Orrrier CoONSIDERATIONS
Course changes

In many cases you can tell when a target changes its
course before this fact is revealed by the plot. The change
is indicated by an increase or decrease in the strength of the
echo, and is due to increased or decreased presentment. For
example: a target may be seen end-on but when the same
target changes course so that you are facing its broadside
the echo suddenly increases. You will not usually be able
to notice any difference in the echo strength as a result of
small changes in target course; therefore any sudden,
noticeable change in the echo will indicate 2 substantial
course change. You should report this without delay, even
though you cannot tell which way the target has turned.
The fact that it bas changed course at all will often be sig-
nificant.

Moving Tarcer Iypicator (M. T. 1.)

The moving target indicator kit applicable fo some, but
not all, of our standard radar sets is a device which enables
a tadar to filter out echoes from stationary objects and
present only data from moving objects. This modification
is based upon what physicists call the “Doppler effect.”
This effect may be compared to the periodic bouncing of
tubber balls, If a man throws balls at a stationary wall at
one-second intervals, the balls bounce back to him once a
second. If the wall is not stationary, however, but moves
toward the man, the balls return to him more often than
once a second. If the wall moves away from him, the balls
return less often. The same phenomenon is Hustrated in
the change in frequency of a locomotive whistle, which
sounds higher in pitch when a train is speeding toward a
listener and lower when it is speeding away. Hence radar
echoes will be reflected back ar a different frequency from
a moving object than from a stationary object. Echoes show-
ing this variation can be picked out by sending the radar
signals down a mercury delay line which stores them for
the interval between pulses. In this manner it is possible to
take the string of echoes from the next pulse and compare
them in amplitude with the echoes stored on the delay line.
As a result, all echoes which are relatively unchanged
pulse-topulse will cancel out and only those that differ
in amplitude will remain. Only echoes from moving targets
will be displayed on the scope. This modification will be
a welcome addition to antiaircraft radar sets since it will
prevent planes from hiding in ground clutter.

From the foregoing discussion it can be seen that there is
a lot to be learned to become an expert radar operator. It
takes a lot of actual work on the apparatus itself, but operat-
ing time alone means nothing unless the operator gets into
the habit of thinking, observing, and remembering, making
predictions and checking them, and looking for small de-
tails. Radar operating is truly an art.



War Damage

To Corregidor

By Colonel Homer Case, G.S.C.

In September 1945 Major General William F. Mar-
quat, commanding the 14th Antiaircraft Command and
himself a veteran of Bataan and Corregidor, appointed a
board of officers consisting of Colonel Reinold Melberg,
Colonel J. H. Kochevar, Lieutenant Colonel E. ]. Beller,
Major J. H. Abbott and the author to determine the
causes of the war damage to the Harbor Defenses of Manila
and Subic Bays during the investment and capture in
1941-42 and recapture in 1945. In that month, the board
visited the five islands of the defenses and most of the re-
maining batteries and installations. Nearly one hundred
photographs showing details of damages were made a part
of the report of which this article is 2 digest. Two of the
board members had already visited Couregidor and Fort
Drum shortly after the surrender in April 1945.

The board found that the destruction of the defenses was
almost complete as a result of an apparently indeterminate
combination of Japanese bombing and gunfire, our own
demolitions prior to surrender and American bombing,
naval gunfire and artillery and mortar fire during the re-
capture.

During September 1945 the board was able to take de-
tailed testimony from some 50 officers and men familiar with
the defenses, who were staging at Manila en voute to the
United States after neatly 40 months as prisoners of the
Japanese, They generally had no notes and their memories
were 3% years old but the narural variations in their stories
were 1ot as Surprising as the general agreement as to the
material facts.

The board was very fortunate in having Colonel L. J.
Bowler, Harbor Defense Adjutant, Colonel Wm. C. Braly,
§-3, Colonel Napoleon Boudreau, who commanded Forts
Wint and Drum in turm, and Colonel Octave DeCarre,
who commanded the 92d C.A. (P.S.), during the cam-
paign, accompany members on a four of the defenses to
bring out points that would otherwise have been missed.

CHRONCLOGY
The following dates are Philippines time:

8 December 1941: Ourbreak of war and bombing of Clark
and Nichols Fields.

29, December 1941—7 January 1942: First and heaviest
bombing of Corregidor.

9 April 1942: Fall of Bataan.
10 April—6 May 1942: Japancse shelling of Corregidor.
6 May 1942: Fall of the defenses.

2] January—17 February 1945: USAAF saturation bomb-
ing of Corregidor.

17 February 1945: Parachnte and amphibious Jandings on
Corregidor.

7-16 April 1945: Recapture of Forts Drum, Frank and
Hughes.

Aprin 1945

When we sailed to Corregidor from Manila, it was the
height of the hot dry season and the island looked bare and
denuded. Once ashore it could be seen that almost all the
leaves and small branches had been torn from the trees by
the heavy Air Force bombing during January and February.
This was just one aspect of the outstanding impression of
the extremely heavy and widespread damage to every-
thing in sight. There was scarcely a square yard of surface
on any of the four islands that did not bear the mark of one
or more shell or bomb fragments. Not a single undamaged
structure was seen.

Since the number of Japanese bombs was limited and
since the craters of our own 1945 bombs could be easily
identified, this widespread damage could only have come
from the Japanese shelling from Bataan during April and
May of 1942. Fast growing tropical vegetation and the
erosion of three rainy seasons had covered most of them,
but Colonel Bowler stated that at the time of the sur-
render, the sheil craters touched each other in the critical
arcas. Colonel DeCarre pointed out the largest fapanese
shell crater of which he had knowledge. It was overgrown
and washed in and was not very noticeable.

SerTEMBER 1945

By September, over three months of another rainy season
had passed and vegetation, leaves and branches which were
broken in April, had grown out thicker than ever. The
jungle had overgrown everything except paved roads and
concrete buildings. This all hindered the investigation. It
took over one hour to find Batterv Morrison, a 6-inch bat-
tery and two former regimental commanders never could
find 3-inch Battery Keyes. Except for some temporary roads
that had been cleared with bulldozess, the sidewalks and
roads of Topside and Middleside were entirely choked with
thick growth.

The fiest floor of Topside Barracks, 1600 feet long and
often called the longest in the world, was occupied by an
Infantry company garrisoning the istand. (Sce picture.)
The roof was gone but the concrete floors with canvas over
the shell holes kept out the rain. As the most obvious
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The remains of the Topside Barracks at Corregidor.

target, it was hit several times by bombs both on 29 De-
cember 1941 and later in the war. During April 1942, a
shell struck 40 tons of TNT for submarine mines stored
in the barracks and an entire battery section was sheared
out as if with a knile as can be seen from the picture.

T Natune oF 1He Depexses

The Harbor Defenses of Manila and Subic Bays guarded
the entrances to the bays from which their names came.
(See map.) Fort Mills on Corregidor Island was the prin
L'ip.'l] fort guarding the 11 mile wide entrance. Here were
stationed  headquarters and most of the garrison, Forts
Hughes, Frank and Drum, called outposts, bolstered the
entrance defenses. Fort Wint on Grande Island at the
entrance to the smaller Subic Bay was 35 miles northwest
of Fort Mills. Since this fort was outside the defensive
line up on Bataan Peninsula, it was evacuated on 25 De
cember after being demalished by our troops.

Corregidor is shaped like a mdpole with its head point
ing to the west. It is four miles long and about 112 miles
wide at the broadest part The |m_|um area, about 580 feet
Jl)n'l.L L | I:. vel, is L.'t"tl.l [:1L:~.1L1L' Here were L_u,. m,,-.l the
principal buildings as well as the major batteries, Middle
sitle was down the hill to the east and consisted of the hos
]Eit'.l.i. more quarters and barracks, Bottomside was at the
narmow tieck ar the bottom of the hill. Wharves, power
plants, the cold storage plant and the native village called
Barrio San Jese of which nothing exists today, were grouped
there. Just to the east of this 15 the 300- ft, \|i]mt|. Hill,
through which runs Malinm Tunnel, with its laterals
honeycombing the hill. This elaborate system 't~' 4 monu
ment to the pru}}!l:_r.h. vision and greal energy of Lieuten
ant General S. D. Embick, in 19334 when he was a briga
dier geneml and harbor defense commander. It provided
the essential underground storage, barracks, headquarters
..lnd IIL“PJ' |]- |:-|r tl!L i‘lnl rlLIm] defense,

During the lepunrn t]n, defenses were commanded
by Major General George F. Moore, who was serving in
[hem for the third time. A Marine regiment to prm'uir
beach defenses had been added 1o the three seacoast and
one antiaircraft regiments. The entrance to Manila Bay
was in 1941 undoubtedly the most heavily defended harbor

entrance in the world having more and heavier guns than
either Gibraltar or Singapore, There were a tonal of six 14-
inch guns, ten 12-inch guns, twenty-four 12-inch mortars,
two 10kinch guns, eleven G-inch guns, twenty-nine mobile
155mm guns and at least fifty 34nch and 75mm guns. Ex-
co I“ IUl |||ﬂ‘|-k ak ]’ﬁ“ l.]rl."" Tl]‘L ilt‘.u L“ﬂ'} WErc on oLt
moded dlmmmwmi._ carnages 4.|L'H!upt‘:f in the 1890s. The
mortars were valueless against moving targets. Although all
were “-f“ '|||-|.]"-|'| '||1.|I]"|l. h'li]!i.\ Ly l'KJl“I'.Il“L 111!} hlkl‘l J”L]l_ I.TH]
lery fire, not o single gun was put out of action by Japanese
bombing and the Japanese Navy never fired at them.
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Fort Wint, the “Concrete Battleship,” was unique among
the coastal forts of the world. Built of reinforced concrete
on an underwater ledge, it was 300 feet long and 125 feet
wide and shaped like a battleship. To complete the il-
husion, it mounted four I+4-inch guns in two turrets, four

6-inch guns in casemates and a cage mast, all Navy designs
of about 1912. :

Tup Jaranese Bomping

Our airficlds were the first Japanese targets and it was
not until 29 December that the first bombing by a large
formation of planes was delivered on Comegidor. This at-
tack continued until 7 January but the size of the forma-
tions dwindling daily due to the accuracy of the antiaircraft
guns. These were high altitnde area bombing attacks with
two general targets: Iopside, especially the barracks and
quarters and Bottomside with its wharves and power
plants. Not a single fixed battery received a direct hit, al-
though fragments did some small damage and two guns in
a 155mm battery were put out of action. The buildings on
Topside, mostly evacuated when war came, suffered most.
The Topside Barracks, the Topside Cine, the hospital,
harbor defense headquarters, and many officers’ quarters
suffered damaging hits.

'The most important effect of this bombing was the cut-
ting of the all important street car line running to Topside.

Japanese ArTiLLERY Firz

Japanese artillery caused most of the material and psy-
chological damage to the Harbor Defenses during the cam-
paign.

Late in February 1942, the Japanese moved a few 240-
mm howitzers into the Cavite hills south of Forts Drum and
Frank and kept these forts under fire until the surrender.
During late April and early May, the shelling was almost
continuous. Craters made by at least 3000 shells still show
on the deck of Drum. They are from 2-4 inches deep and
18-24 inches in diameter. The shells hardly made a mark
on the steel turrets. But the cage mast, the two 3-inch
seacoast guns and the two 3-inch antiaircraft arsillery guns
were swept clear by the blasts. There was not a single
casualty.

Fort Frank was shelled even harder since its guns were
n open emplacements. As far as possible, all personnel lived
in the two concrete tunnels that led to the two 14-inch bat-
teries. These gave good protection but late in March while
the men were lined up in the Crofton tunnel to take small-
pox shots, a Japanese shell went through the earth cover,
only three feet thick at that place, and killed 34 and
wounded many others. Neither of the two heavy batteries
was hit directly, but fragments did considerable damage.
By taking pasts from Battery Greer, Crofton kept firing
counterbaitery at Bataan at irs extreme range until the
end. Battery Koehler, eight 12-inch mortars, received many
bursts in its two pits but all pieces were in action on 6 May
1942. Carefully prepared salvos of eight half-ton projectiles
did some terrific execution upon Japanese batteries on the
Cavite shore. These were located by our Filipino enlisted
men who slipped ashore.

Fort Hughes, which was never bombed, was almost out
of range of Cavite artillerv but received a few shells lare
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in the campaign. All guns were in operation to the end.

CoNcENTRATIONS oN (CORREGIDOR

By the middle of April 1942, the Japanese had massed
over 400 field guns on Bataan, many of which were 240
mm {9.2-inch) howitzers. Ranges to Corregidor targets
were under 10,000 yards, batteries were hidden in the for-
est and ideal observation was available from the air and
Bataan Mountain. Heavy concentrations were placed suc-
cessively on almost every fixed battery and all the located
Antiaircraft Ariillery and 155-mm batteries. Every build-
ing and installation on the island received its share. Shells
by the tens of thousands fell by day and night in spite of
the long hau! from the ammunition ships berthed in Subic
Bay and the beaches of Lingayen. Severe as this shelling
was, permanent damage to our batteries was less than would
have been expected, in large part due to the unceasing work
of the gun crews and of the few Ordnance machinists.
Damage to observing stations, plotting rooms, power planis
and telephone lines lowered the efficiency of the defenses.

Only one of the six 12-inch guns on disappearing car-
riages was put out of action, but two others could not make
full traverse. On 16 April, No. T gun of Battery Grubbs,
consisting of two 10-inch guns on disappearing carriages,
was knocked out of action by a direct hit on a recoil cyl-
inder. Since the other gun was out of action due to a
mechanical failure, the battery was abandoned. It thus
turned out that these obsolete batterjes, complicated relies
of the days when they were expected to slug it out with
battleships with flat trajectory fire at 7000 yards, suffered
no damage from bombing from airplanes that had not been
invented when they were designed and but limited damage
as a result of high angle artillery fire from land batteries.

The most modern heavy artillery weapons were the two
12-inch guns on barbette carriages called Batteries Smith
and Hearn in their later days, the “Smith Bros.” before that
time. They were never out of action, except one gun for
four hours on 7 January from a bomb fragment. Hearn,
formerly Smith No. 2, was kept camouflaged with bushy
shrubs in wooden tubs when not firing. It was never hit
and fired 30 rounds of counterbattery during the night be-
fore the surrender. These gups received especially com-
plete demolitions. They were fired with empty recoil cyl-
inders, breaking rocker arms and bending piston rods. The
muzzle of Battery Smith has been broken off. possibly from
plugging before firing.

The two mortar batteries were so obsolete in 1941 that
they were retained for fire on land targets only and well
they proved their value for their salvos broke up a land-
ing behind our lines at Cochinos Point on Bataan in March.
Their deep pits were easily spotted and the batteries tock
more than their share of shells and damage. The explosion
at Battery Geary, two pits of four mortars each, was the
most spectacular result of the bombardment. On 18 April,
after it had fired over 100 rounds on Bataan, a heavy 240-
mm concentration was placed on the battery and a shell
penctrated the powder magazine between the pits. A tre-
mendous explosion completely wrecked Pit B. One mortar
was blown 125 {ect to the rear. Two others were blown

under the concrete gallery, which then collapsed. Chunks
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One of the officers inspects a 12-inch mortar under the col-
lapsed gallery roof.

of concrete weighing several tons fell as tar away as the
golf course, 300 vards distant. On 2 May, a second explo
sion From \.rl.l_-”ir]-_: wrecked the rest of the battere. The
pits have been taken by the jungle.

Battery Way, one pit of Tour mortars, hred much coun
terhartery on Bataan and escaps J with little damage until
the night before the surrender. It was then hit by a heavy
L'nm_'t't.‘nl:r.uinlﬁ u'l!u'lr P'” ot 1|i1r1' of its pieces .lI:-H| L.Il.l'ﬂ."l:i
0% I"t"rmnnr[ casualties, The one mortar continued to
fire until one hour belore the surrender when the breech
block troze from overheating

The lighter artillery was the
ing on Corregidor and it was given especial attention. Ba
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tery Mormson, two 6-inch guns on the north shore pointing!
at Bataan, was permanently knocked out on 12 .".|1ri|, thirey
davs alter the fall of Bataan. It is an interesting fact that
Battery Ramsey, three 6inch guns with fields of fire 1o the
southeast, was buy ]I:._{hl]'u shelled and was never t!.ﬁll:.z-,:mi_l
Ihis battery was never manned -

17 155mm guns in seven

In Decémber 1941 there were
SCIMi-permaneni batteries on Corregidor. One gun was in g
very fine casemate constructed in 1934 by Colonel ‘then
i.'.IE"'l.HH -‘ll‘[.ltl.i“ﬁ I AWwnrenoe .':!1t| h;.\ |h|:|.L'r't 1}][ ICImEiin

der were in open positions, well dug in. The casemaged’

gun was never hit. Seven of the others were destroved by
artillery fire and others Li.“'l].]'-_’l'l.] Most of the Ihhi:'tulh h.ul]
to be abandoned and several moving hatteries of one o Twa
guns each were organized. Named alter their commanders,
mostly lieutenants, they would be emplaced in concealed
positions, hire 20 or 30 salves on carelully spotted . enemy
harteries, and then hastily pull out. Colonel Braly stated
that these were the most effective counterbattery WEAPONS
of the campaign
[he four 3-inch guns of Batery lames, in front of Bar
Moaorrison and aimed st Bataan, were all destroved
in one shelling on 20 April
around the
manned and were never damaged

ey
lhere were six other 3-inch
'_'J.l[l"- ‘-.l'lllf!,'.li.l.l.l.' I EH‘."'L' MLUTC :L‘!1.'.'T..|.|.1\' i

OF the 22 3-inch antiaireraft guns on Corregidar manned
by the 60th AAA, eight were destroved by artillery bre and
others damaged, Damage from 1r.|L'||.1'|L nts to |1L'i-,:E';l hinders,
directors, !’.';l.l!lt'\_ etc., made it a constant \1rlll_:ull' n} F.L‘l'p
batteries in-action. The searchlights of almost every section
were shot out at one time or another

Ihere were about six seacoast searchlights around the
of the island

iH_rIl'I'II.'rI._'I: A 11;'.|H concentration '-'~"LI|'.| |'
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MNumber 2 gun of the two six-inch disappearing guns of Battery Morrison is now elevated co the top of the parapet.
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put on every one that went into action and every one on
the north shore was destroyed. The Harbor Defenses Com-
mand Post, near the east end of Topside Barracks, was never
hit; nor was the C-1 Station, the command post of Colo-
nel Paul D. Bunker, the Seaward Defense Commander,
whose death while a prisoner was mourned by many. Com-
munications suffered badly as even telephone cables in
trenches 3-6 feet deep were constantly being cut by shell
fire. Cable repair crews worked day and night exposed to
artillery fire and kept up communications quite well until
4 May.

The entrances to Malinta Tunnel, which gave protec-
tion to so much of the garrison, were constantly shelled but
damage was small since neither [aced towards Bataan. By
1945 large amounts of rock debris had fallen from the
vertical cliff above the west entrance, partly closing it. Dur-
ing February of that year much of our own bombing and
Navy shelling was directed at Malinta Hill. It is believed
that the Navy shells caused most of the slides. However the
east entrance is relatively undamaged.

The Japanese landing on Corregidor was made during
the night of 5-6 May 1942 and artillery preparations started
on 3 May. We had at least 20 75mm and many 37mm guns
deployed to repel this landing. The heavy concentrations
were placed on their positions and the defensive trench
svstem, especially on the north side of the “wail of the island”
where the landing was made. Due 10 cut telephone lines
and the night action, there is no detailed data on damage
to the beach defenses but a later reconstruction indicates
that about 80% of the guns were destroyed. However
enough remained to make the landing a costly one. It is
little realized that the Japenese lost about 5000 troops in
this operation, mostly from the sinking of barges. One 75-
mm battery near the tip, apparently overlooked by the
Japanese fires, wrought terrible havoc.

Denorrrions

Never before did 2 commander of our forces have 2 more
clear cut problem of destroying his own equipment. While
the rank and file were buoyed up by the hope of assistance,
those who understood the strategy of the broad Pacific
knew the inevitable cnd. On 10 April 1942, General
Moore issued a definite and detailed directive for the demo-
lition of armament and equipment. General Wainwright's
decision that Farther bloodshed was useless was announced
little more than two hours before the noontime hour of
surrender but in spite of the short time left and the broken
communications, the directives were carried out very com-
pletelv. The best evidence of its effectiveness is that, as
far as known, the Japanese never fired a shot from one of
our guns during the battles to recapture the defenses. This
in spite of the fact that over one hundred American pris-
oners worked on the least damaged weapons for over two
vears under close Japancse supervision., A considerable
number of our officers and men were kept on Corregidor
and over 70 more were sent from the death camp of
Cabanatuan in June. Later a number of civilian prisoners
from the Naval Air Base were sent over. Very extensive
repajr projects were laid out. Battery Hearn was completely
dismantled, nsing a spare barrel and parts taken from Bat
tery Smith. The piston rods were straightened and appar-
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ently the gun was ready to fire. Much work was done on
the rurrer guns at Fort Drum. Sabotage by our troops is in
part an explanasion of the fact that the guns were never
fired.

Some well accepted methods of demolition proved less
effective than set forth in the manuals. The fact that
breechblocks were thrown away and gears, handles,
cylinders, etc., broken or dented undoubtedly made up for
possible failuzes in the basic methods of demolitions. It had
always been believed that a gun fired with no oil in the re-
coil eylinders would damage the cylinders beyond repair and
cause the tube to jump out of its trunnions. This method
was used with six guns on barbette carriages and only two
were seriously damaged. It had also been accepted that a
disappearing carriage tripped with no oil in the cylinders
would be damaged beyond repair. This was done with
five 12-inch guns. But three were damaged very little. The
third accepted procedure was to fire 2 gun with the muzzle
well plugged. This system destroyed 3-inch antiaircraft
artillery and 155mm guns. At Fort Drum apparently but
one muzzle was damaged when the muzzles of four guns
were stuffed with filled sandbags and fired.

The bores and the external bright parts of most guns
were well coated with rust preventative and there was little
visible damage from corrosion. No one knows the extent of
internal rusting, such as the interior of recoil cylinders but
it probably was extensive.

Soon after the surrender, the Japanese started an exten-
sive scrap drive. American prisoners started at the “tail of
the istand” and worked west, picking up every piece of
metal that they could lift. Broken small arms, fire control
instruments, tools, machines, mobile guns, searchlights,
ete., were loaded on barges and shipped away. Most of the
rails from the car lifle were shipped away. (By 1945 it was
difficult to tell just where the line ran.) No heavy salvage
equipment was available so no heavy parts from the bat-
teries were taken. It is interesting that none of the 600 tons
of lead in the gun counterweights was taken, although lead
could easily have been cut up. It can only be concluded that
the Japanese did not need lcad.

Asmy A Forces Bomping

After Manila was retaken, it was important to recapture
the forts guarding the entrance to Manila Bay in order to
use the port. Defended by an estimated 5000 Japanese, an
orthodox landing on the few narrow beaches of Corregidor
and the advance up the hill would have been a costly affair
so in spite of the small and forbidding landing grounds, it
was decided to land airborne troops on Topside. The only
open spaces were the golf course and the parade ground,
neither larger than 200 by 400 yards and both surrounded
by a combination of wrecked concrete buildings and cliffs
400 feet high. However it was felt that the expected casual-
ties (they reached 15% in the actual landing ) would be less
than those from the long fight up the 580-foot hill.

A heavy air bombardment was ordered to clear the land-
ing areas of the enemy. Concentrations were placed on the
golf course and the parade ground, as well as on Bottomside
where an amphibious Janding was to be made. Bombing
started on 21 fanuary and ended on 17 February 1945,
just two minutes before the first drop. With no enemy



42 THE COAST ARTILLERY JOURNAL

e * " - A T
S, A e O e RN T e T -

Fort Drum deck ruptured by an internal explosion caused by

pumping a mixture of gasoline and fuel oil thru::fh an open-
ing and igniting the mixture with a delayed fuze. -

antiaircraft to oppose, accurate low altitude bombing was
ible and the areas were churned and rechumed.

While this accurate bombing was not aimed at batteries,
it is reasonably certain that four major caliber and five 6-
inch guns were seriously damaged by this air attack. Dur
ing February one of our bombs hit the 6-inch Battery Ram-
sey and the explosion of a powder magazine left a crater at
least 25 feer deep. All three guns of this battery were de-
strayed.
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Grounn Coasat

The recaptare of the four forts 1ok two months a
even then there was much mopping up to do. The Japan
found the concrete magazines and galleries excellent |
defense and the bitter highting to dig them out requi
the extensive use of mortars and grenades. Fragments from|
these did much minor damage 1o batteries. Bartery Craj
hill, two mortar pits at Fort Hughes; was cleared out only
by pouring gasoline into the pits and setting it on fire.

‘ort Drum, the “Concrete Battleship™ presented a very
dithcult problem of attack since there were but two narmows
entrances to the inner rooms. Covering with arillery all
the ports from which the Japanese could fire, a Navy ves
sel nosed up 1o the Fort and pumped 3000 gallons of a mix
ture of gasoline and fuel oil through an opening. The ex:
plosion that resulted from a delayed fuze was so violeng
that it tore a hole 15 by 20 feet in the upper deck. |

Without too many blank spots it was possible to disen:
angle the complex causes of the damage to the only large
harbor defense ever reduced by battle. It is interesting to
note that not one shot was ever fired by the enemy navy in
the process, ‘

Nearly two years have passed since the visits made 1o
study these damages. By now the broken guns will be
rustier and Feathery ipil-ipil higher and t]liCEEF. Perhaps
Corregidor will become a battleheld park to commemo:
rate one of the most tragic campaigns of World War 1 or
possibly it will be built again to take its place in the guided
missiles age. ‘
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Task Forces Frigid and Williwaw Return

Task Force Frigid completed its winter test program in
America's nurrhumm:m Outpost and retumned to continental
United Stares the last of April.

The Task Force disembarked at the San Francisco Port
of Embarkation after a 2000-mile vovage from Whittier,
the Army port at Anchorage, Alaska. The men then pro-
ceeded o Fort Ord, whence they departed last September
for the Alaska J:!Ilt:l:!!inﬂh.

Task Force ]:n'gid. commuanded |1:r Colonel Paul V. Kane
of Corvallis, Oregon, was the largest of the three Army
Ground Forces units testing cold weather equipment. The
other two were Task Force Williwaw at Adak in the Aleu-
tians and Task Force Frost at Camp McCoy, Wisconsin.

Task Force Williwaw, which also dcp&rtr;d for its winter
test program from Fort Ord last September, returned to
continental United States through the Seattle Port of Em-
barkation a few days ahead of Frigid.

Reports from Alaska say that the past winter has been the

coldest in the memory of the oldest resident of Fairbanks.
Up 1o the first of February there had been 25 days of 50 or
more below zero temperarures. February itsell hit an all
time low of 72 below zero,

It was so cold that General Jacob L. Devers, commanding
the Army Ground Forces, on his return from an inspection
of the northern sk Fl‘.t[t‘f.'s, said that food Froze on the way
between the plate and the mouth, that synthetic rubber
tires froze and cracked, und lubricating oil in the crank
cast became a solid.

In explaining the importance of the Alaska tests, General
Devers said that the outpost’s nearness 1o Europe via the
polar regions gave it great strategic importance particularly
in any war of guided missiles and drone planes.

“Army Ground Forces regards these Alaska tests as be-
ing very important,” the General added. "We don’t know
that we'll fight there or anywhere else, but we have to gain
experience; we have 1o be prepared.”



SPRING INTERLUDE

By Lieutenant Jack C. Berry, CA Res.

The two American soldiers lay in the heavy grass that
bordered a spiny, Normandy hedge-row. Their two rifles
lay between them, glinting a soft blue in the sifted rays of
the sun that filtered through the leaves of a Haw tree above
them. A half eaten can of C-Rations had drawn a swarm of
flies that buzzed softly now and then as they swirled up
from the beans and then settled down again. One of the
soldiers had his head resting i the crook of his arm; he was
lving on his side, his knees were drawn up so his body was
in a hali-curl, and his eyes were closed. The other soldier
was stretched out straight, on his back, and he held a2 V-mail
Jetter that he had received at mail call the day before. The
letter was from his wife.

And the letter said . . . “We received your letter telling
of your promotion the same day that the radios announced
the invasion had started—two big events in one day, huh?
Oh, darling, now that the fighting has really started over
there I am so frightened for you. . . .”

It was warm and lazy there in the sun. Above them the
Thunderbolts droned monetonously in formarions of eight
toward St. Lo to the south. In a little valley below their
retreat there was a trickle of a stream that broadened out
into a pool of stagnant water. Over this pool, dragonflies
hovered and darted like they do in Illinois and Ohio in the
spring.

An old Frenchman was sitting beside the pool catching
eels. He had a grear gob of worms sewed together with
thread at the end of his line and he would let the ball
settle to the bottom of the pool and lie there for several
minutes. When he pulled it up there would be two or three
wriggling eels clinging to the worms, their teeth snagged in
the threads.

The Frenchman caught all of the eels that he wanted,
rolled up his line around his pole, picked up the bucket
holding his catch and then plodded toward a dusty road
that led to a small village just over the hill from them. He
walked around a bend in the road and disappeared from
view,

And the letter said . . . “Perhaps the war will end this
year and You'll be home for Christmas. Dad says that now
that the invasion has started it shouldn’t take more than six
months to drive the Germans clear back to Berlin. I hope
he’s right. .. .V

A young French girl skipped around the bend of the
road where the old Frenchman had gone. She carried a
small stool and a milk pail and there was a little brown dog
with her that yapped and jumped at the stool. The girl
laughed and swung the stool at the dog and the dog dodged
and 1an ahead of the girl, barking back at her.

The girl left the road and climbed over a stile in the
hedge-row. She didn't sce the two soldiers as she walked

toward two cows out in the pasture between the hedges.
When she reached the ncarest cow 1o her, she put the
stool down beside it, sat down and began to milk the cow.

The little brown dog watched her for several minutes
and then grew tired of watching so he wandered away. He
trotted down toward the pool and stopped to lap up some
water. This done, he looked about him and then scampered
up to the hedgerow where the two soldiers lay. He sniffed
at the half eaten tin of C-Rations and then laoked at the
soldiers. He didn’t hear any objections so he began to gob-
ble at the beans. Finished with eating he wagged his tail
in acknowledgement and lay down near the soldier who
held the letter. The little dog panted and the saliva dripped
from his tongue.

And the letter said . . . “It’s really spring at last. Dad has
the planting done, and he and Ned are out cultivating this
afternoon. Wait until you see the old farm—you'd never
recognize it. You remember the old elm near the corner,
well we've cut it down, and. . . .”

The girl down in the pasture finished milking the cow
and she went over to the other, carrying the pail now half
filled with milk. She sat down and filled the pail to the
brim from the second cow. Then she chirmped for her dog.
The little dog pricked up his ears, gave a backward glance
to the two soldiers, and scampered down toward the girl.

The peil was then very heavy and the girl welked much
slower than when she had come. She had much difficulty
crossing the stile but she finally reached the road and started
down its dusty length. The dog trotted at her heels with his
head hanging slightly downward as he panted along. The
two of them reached the bend in the road and were gone.

The two cows walked slowly toward the little pool and
drank deeply of the stale water. When they had their &l
they looked about them and then began to eat of the long
grass along the bank.

And the letter said . . . “I am sending you another box.
This time I'll put in the jar of olives you have been wans-
ing. It’s funny how you get cravings for stuff like that—
something you don’t give a second thought to back here.
I'll also put in some fudge, cookies, and. . . .*

Up in the sky the Thunderbolts were returning. Some
of them spluttered and they didn't drone all together like
they had.

A sergeant led four soldiers carrying siretchers along
the hedge-row. When the sergeant reached the two soldiers
he stopped and bent over and then he straightened up
again.

“Never mind these two,” he said, “we’ll notify graves
registration when we get back.”

The five of them continued on along the hedge-rows and
soon disappeared.



THE RADIO WAR

By Air Vice-Admiral E. B. Addison

After the collapse of France in 1940, the enemy erected
an elaborate ground system of Radio aids close enough to
Great Britain for them to be used by his night bombers
when- attacking vital targets in this country. By the help of
these, German aircrews with but small knowledge of, and
experience in, navigating by night, could find and bomb
large air objectives such as big cities and widely dispersed
industrial centers, and then find their way home again
without getting lost. The enemy's ability to use such aids
thus constituted a very grave menace to us, not only from
the material, but also from the moral point of view. So it
was, in the face of dire necessity, that we first conceived
the idea of R.C.M.—Radic Counter-Measures—an organi-
zation which grew into an immense system involving the
absorption of great resources of manpower and equipment
and the devotion of much scientific and engineering
endeavor.

The Radio War was on, and it promoted much con-
troversy. The idea of jamming wireless communications was
by no means novel, but it was a generally accepted principle
that there was more to be gained by not inviting inter-
ference with our own communications by deliberately
jarnming those of the enemy. The Royal Navy particularly,
and, to a lesser degree, the Army were most loath to start a
general jamming campaign; and in the R.AF. we, too, felt
that we had much to lose were we to be deprived of the
full use of our normal Radio channels of communication.

This viewpoint was maintained in principle by both sides
throughout the War and no largescale attempt was made
by either to jam the opposing main Radic communication
systems. From the inception of radio counter-measures, this
fear was always uppermost, and every new proposal was
closely exemined by an Inter-Service Board, one of whose
more important duties was to prohibit the use of any coun-
ter-measure that they considered likely to precipitate a gen-
eral jamming war. Methods had, therefore, to be devised
which, whilst interfering with the enemy’s means of air
navigation or control of his aircraft would, at the same time,
be sufficiently subtle to obviate his considering them as an
excuse for embarking upon wholesale jamming as a re-
prisal. Time will not allow me to explain all the various
means that we adopted to restrict the advantages that the
enemy was liable to gain by the use of his radio, so I will
limit myself o describing a few of the more interesting
methods that were emploved.

*Extracted with permission from the Jourpal of ibe Roval Lnited

Service Institation. The term “Radio” as used i this article also em-
braces the field of Radar.
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One of the most successful of these was the system that
we introduced in 1940 for preventing the enemy from
making full use of his medium frequency radio beacons of
which he had installed a large number along the coasts of
Holland, Belgium and Northern France. For this purpose
we set up in this country 2 number of stations at which
the beacon signals were received. The received signal was
fed into a transmitter which was thereby caused to radiate
a signal identical to that of the German beacon. In short
the enemy signal was used to trigger off our transmitter,
thus insuring perfect synchronization. The result was that
the German ait operator, instead of hearing only his own
beacon signal, heard a combination of his own plus one or
more of ours. Since all the signals heard were in exact syn
chrony, his direction-finder was unable to give him an ac
curate response.

"The Germans were not long in discovering this trick but
even after it was known to them, none but an exception
ally skilled air operator could ever tell whether or not the
beacon he was listening to was being interfered with by
us. The Germans gave instructions that, in cases of doub
the crew of an airczaft were to transmit from the air, anc
they would then be picked up by direction finders on th
ground and be told their position by radio. We counterec
this by causing the German aircraft signal to trigger of
ground stations in this country, so that the German groun
direction finder operator in enemy territory actually reac
the mean of two or more simultaneous signals emanatin,
from different localities. As a result, German aircraft wer
often given locations over this country which were entirel
false. Consequently many of his pilots became completel
lost, some landing on our aerodromes and others crashin
from lack ol fuel whilst endeavoring to return to thei
bases.

An even more dangerous practice that the enemy resorte
to at this time was the use of long-range navigational beams
He installed a number of beam transmitters along the Cor
tinental coasts opposite our shores and, by means of rotatin
aerial systems, was able to direct the beams on to an
target in this countsy within a range of 200-25C miles. Hi
modus operandi was extremely simple. Beams from tw
stations separated by e distance of the order of 100 mile:
were laid to intersect over the objective. The German pilc
would fly up one beam and drop his bombs at the momer
of passing over the point of intersection of the other. |
was estimated that, by this method, bombs could be droppe
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with an accuracy of about 500 yards at 200 miles ‘range
without the pilot ever having to see his target or having
1o worry about navigation once he was on the director
beamn.

The frequencies on which these beams worked were those
of his normal blind-landing systems. ‘This meant that, since
alf his night bomber aircrait were fitted with blind-Janding
receivers as part of their standard equipment, and since alt
his crews were trained in their use, Goering was able to
adapt his bomber squadrons to beam-flying very rapidly
gnd so prepare them to attack large area targeis by night
under any conditions of visibility with but very little extra
raining.

The task of countering this system with rapidity was a
difficult one. We had no suiteble transmitters of sufhicient

wer to enable us to obliterate completely the beam sig-
pals over the whole of the country. We had, therefore, to
resort to subtlety. It was a question of rapid improvisation,
ingenuity, hard work and, above all, freedom to act with-
out having to wait for authorization from above. Portu-
nately all these desiderasa were forthcoming. A band of
enthusiasts comprising a mixture of serving officers, scien-
tists, radio engineers, and even a well-known London radio-
therapy specialist, were organized into a Signals Wing,
and given every encouragement and facility from the Prime
Minister himself downwards. They werc permitted to draw
freely upon sources of very valuable aid from the various
Service technical establishments, from the G.P.O. and
B.B.C., and from certain selected commercial firms. Eventu-
allv they were able s impair, to a large degree, the efhicacy
of the German bearus.

Before describing the method we employed, I should ex-
plain that a radio beam used for air navigational purposes
is not a beam in the usually accepted meaning of the term.
The beam transmitter emits two main lobes which extend
over areas of hundreds of square miles. One lobe consists
of dash signals and the other of dots. These dots and dashes
are so timed that, if heard simultaneously and at equal in-
tensity, they combine to form an equi-signal. The two
lobes are so spaced that their {lat inner edges just overlap,
and so provide a central lane which produces an equi-signal
to an observer flying along its length. It is this central lane
that is called the bearn. When to one side of the lane, the
observer either hears dots or dashes and then, by applving
a simple rule of thumb, knows in which direction to tum
to reach the central lane or beam.

Our method of countering this system was to emit dashes
which sounded exactly like those of the enemy’s beam
transmissions. These were not synchronized with the Ger-
man signals, bus were superimposed upon them. When in
the dash zone, the enemy pilot would turn in the required
direction, but on arrival over the central lane would still
hear predominating dashes and so would tend to overshoot.
When in the dot zone, he would hear a mixture of dots and
dashes, which wonld not resolve themselves in the expected
manner when he applied his rule of thumb.

A curious feature of this operation, the reasons for which
were not at first obvious to us, was that the enemy believed
we were deviating his beam. This idea became prevalent
among German bomber crews, and soon it became obvious,
by following the tracks of their formations across this coun-
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try, that frequently such a phenomenon was, in fact, being
produced. We thereupon made use of this effect to our ad-
vantage by installing decoy fires around the more vital
targets in this couniry. These fires could be rapidly ignited
as soon as it became apparent 1o which side or other of the
intended target the enemy formations were being misled.
On some occasions these decoys were very successful indeed
in offsetting the central point of the enemy’s attacks to
open country a short distance from their objective.

Another discovery we made at this time was that the
Germans believed their beam signals were of sufficiently
high frequency for us not to hear them on the ground in
this country. This supposition did, in fact, accord with the
theoretical laws of propagation which were known to both
us and the Germans before the War. As it happened, how-
ever, expericnce proved that we could hear them, and not
only were we able, as a result, to decide which of the nu-
merous interlering transmitters deployed all over this coun-
try were required to be brought into use for the particular
direction in which the beams were trained for the night,
but we knew exactly when to bring them into operation,
and the frequency on which they were to be brought up.
Another very important feature was that, by means of our
ground observations, we were often able to plot the general
direction in which the beams were laid, and so gain an
inkling beforehand as to the probable target for the night.
The enemy continued to use this system long after it had
fallen into mistrust mainly, perhaps, because he hoped that
it would keep our attention away from a new and improved
beamn device that he was then about to use in his attacks on
this country.

The underlying principle of the new beam was similar
to that of the old, but it was of greater accuracy, and on a
higher frequency. Being on a higher frequency should
have made it even more improbable, according to theory, to
detect it on the ground but, here again, theory failed and
we found we were able to plot it as before. It was, however,
a very much more complicated system, and capable of being
set up on a much greater number of frequencies than the
earlier type. These new beams could not be used by all the
German bomber force. The system required a quantity of
special apparatus to be carried in the aircraft, and a very
high degree of training on the part of the aircrew. Its use
was, in fact, confined to a single highly trained specialist
unit who acted as Pathfinders to the rest of the force. Their
duty was to mark the target and, if possible, start fires in
the target area to serve as a luminous guide fo the main
body—much as our own Pathfinder Force did towards the
end of the War.

Our method of countering these new beams was very
similar to that employed against the old, but had to be on
a very much more extensive scale. Not only was the range
greater, but the system involved the simultaneous use of at
least five beams, all on different frequencies. Actually seven
beams were normally used at a time against a single target.
Before we were fully ready with our counter-measures, the
Germans made very successful use of this system, but
gradually, like its predecessor, it fell into mistrust as our
countering methods became more effective.

The Germans then introduced another system in the
form of an entirely different type of blind-bombing device
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which, in some respects, was a crude version of that subse-
quently used by our Pathfinder Force for accurate pin-point
bombing. This consisted of a single beam, working on a new
principle, which was directed over the target and along
which the boraber flew. During this process the aircralt was
caused to emit signals at intervals which enabled the con-
troller on the ground to estimate accurately its exact po-
sition along the beam. When the bomber arrived over the
target, the ground controller gave the aircrew the order to
homb.

But this device also suffered interference at our hands
although, on its first appearance, we had some difficulty in
determining the principles on which it worked. The enemy,
however, helped us, as far as the time factor was con-
cemned, by committing the grave error of using it over this
country for experimental purposes before employing it on a
fully operational scale.

Thus we saw the decline of the German nicht of-
fensive against our home country and, with it, the clos-
ing of the first chapter of the Radio War. The instances
which I have quoted of the methods employed by the
Germans to assist their navigation over this country, and
the various measures we adopted to counter them, by
no means represent the full story. There were many
more, all of which ultimately demanded a very large ef-
fort on our part.

Tue OsrENsIVE PHASE
The second phase of the Radio War, that is to say the

Offensive Phase, came into being when it was realized
that the defensive system of the enemy was becoming so
efficient as to inflict serious losses on ocur night bomber
forces. We were now on the offensive and the Ger
mans were sinking all their resources into the building
up of the air defenses of their territory. Their defensive
organization depended for its success to a very large ex-
tent indeed on the use of radio, and with the rapid
strides made in this art by the German scientists, Bomber
Command was meeting increasing opposition as its at-
tacks grew in intensity. Slowly the toll taken of our night
bombers rose as the German defenses became more ef-
ficiently developed, untl it was realized—and at this
stage our scienfists uttered a grave warning—that de-
fense was likely to outstrip offense where night bombing
was concerned. At this time, too, it was becoming very
evident that the use of radio by the enemy was a factor
which had to be tken seriously into account in our
planning of night raids. The Germans were able to
gain very carly waming of an impending attack and
could follow continuously for a long period the approach
of our bombers. Thus he could congregate his fighters
well beforehand in the right area and so be ready to in-
ject them, with the aid of inland radar systems, into the
bomber stream as socon as it arrived overland.

A knowledge of the methods that the Germans were
using enabled Bomber Command, however, to route their
aircraft in such a manner that the danger from radar was
lessened to some extent. For example, it was found that con-
centration in time and space caused saturation of the ene-
my’s radar. Again, ‘zig-zag routing made it more difficult for
the encmy to guess the probable target by observing the gen-
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eral trend of approach since no conclusions could be drawn.

But our opponents soon leamned to modify their defensive
systems to counter such stratagems, and although new
tactics frequently led to a temporary reduction in our casu-
alty rate, the enemy was quick to re-adjust his defenses tq
meet eVery new contingency as it arose. So it became in-
creasingly obvious that a more positive protection against
the effects of the enemy's radio systems was required. A
number of devices for interfering with the enemy's appa-
ratus, particularly those concerned with the control of his
night-hghters, were invented and installed in our maig
force bombers, but the extza weight to be carried, and the
added onus imposed on the aircrews who had 1o operate
the complicated apparatus in addition to their normal
duties, tended to outweigh any advantage that they be
stowed. Eventually it was concluded that specialist R.C.M.
aircraft and escorting night-fighters, fitted with special de-
vices for searching out and destroying the opposing night-
fighters, were needed. Thus it was decided, late in 1943,
to form a separate Group within Bomber Command, whose
main function would be the protection of our bombers at
night. This took time to organize, since the apparatus had
to be made and fitted into the aircraft and the specialist
crews had to be trained.

In the meantime, however, Bomber Command obtained
a very welcome respite by the introduction into operational
use of one of the simplest and yet most successful counter-
measures of the War. For many months previously, we had
known that strips of metallized paper when cut to the right
dimensions would cause spurious echoes on the German
radar apparatus. If, therefore, sufficient quantities of these
strips could be thrown out by our bomber aircraft whilst
within range of the apparatus, the German fighter control
and antiaircraft radar systems would become cluttered up.
The sudden introduction on a large scale of this device
completely took the Germans by surprise, and for a con-
siderable period had the effect of greatly reducing our cas
ualty rate. Although the Germans never completely re-
covered from the effects of ‘Window' as it was called, they
were able, once the initial surprise was past, w0 readjust
their fighter control methods to overcome to an increasing
degree the effect of this counter-measure. Once again, our
losses began to mount.

However, by now, the new R.C.M. Group was rapidly
taking shape and as its strength, and skill born of experi-
ence, grew, its existence began fo make itself felt. So our
bomber losses once more decreased and for the rest of the
War were never again so high as they were prior to the in-
troduction of ‘Window’ despite the fact that the nightly
effort of Bomber Command attained, during this period, an
unprecedented level.

The new Group had three main functions: first, it pro-
vided aircraft to accompany our bombers for the express
purpose of interfering with the German redar and ground
to-air radio-control channels; secondly, it furnished night
fighter escorts; and thirdly, it employed aircraft for search
purposes with the intention not only of checking how ef
fective were our counter-measures, but also of discovering
what new radio devices the enemy were using.

The aircraft employed were foirrengined bombers and
long-range night-fighter Mosquitoes. All were packed with
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a mass of apparatus, much of which had to be specially de-
signed for the purpose. The Mosquitoes, in particular car-
ried ‘blackboxes’ in every possible available position. These
enabled them not only to home on to the German beacons
wver which the enemy night-fighters used to assemble, but
-also to home on to the radio apparatus which the German
night-fighters carried for intercepting our bombers. The
material effect of their operations in terms of enemy night-
fighters destroyed and damaged was considerable, but pos-
sibly the moral effect of their activities was even greater.
The enemy night-fighter was no longer able to concentrate
olely on his task of shooting down bombers. Now he had
continually to be looking over his shoulder in the fear of
being followed, and he became apprehensive, too, of the
atrractive effect produced by the switching on of his air-
borne radar apparatus, and so tended to become disinclined
ito use it as freely as before.

During 1944, as the value of the operations of the new
Group became more apparent, it was increased in strength
until eventually it comprised as many as fourteen opera-
tonal squadrons. With its growth came a considerable ex-
tension of the scope and nature of its work, and now, for
the first time, it became possible to devise many ingenious
new forms of operation with the intention not only of de-
stroying enemy night-fighters, but of diverting them from
our main bomber force. For example, it was found possible
by the nse of ‘Window’ to cause a handful of aircraft o
simulate a force of several hundreds. A main force ejecting
Window’ appeared like an extension ‘blob’ on the enemy’s
adar. [n this blob the individual aircraft were concealed.
By using a small number of aircraft, appropriately disposed
in space, to cause a like degree of ‘infection’ over an area
equal to that occupied by a main bomber force, a similar
sort of blob could be made to appear on the enemy’s radar.
Thus we were able to mount decoy raids simultaneously
with those of the main force. The enemy had to choose
whether to concentrate the bulk of his fighters on any one
of the raids with which he was threatened (in which case
he had to guess the right one), or divide them up to cover
all the raids (in which event the force available to attack
any one was proportionately reduced in strength).

Another effective method was to employ ‘spool’ aircrafr
in such a way as to give the appearance of the main raid
splitting before reaching its target. The enemy would sce
on his radar a large force of aircraft approaching, whose
head would suddenly divide into several prongs, each of
which pointed at a vital objective. He now had to guess

swhich of these prongs constituted the real menace.

Yet another method was to infect an immense area with
‘Window' just before the main force was due w arrive.
This was done by the ‘spoof’ aircraft preceding the main
force by a short distance and then fanning out as they ap-
proached the target area, ‘Windowing’ hard as they did so.
The main force on armrival would then disappear into the
cloud of “Window’ and, until the bombs started to drop, the
enemy could not determine the actual objective destined
for attack, nior could he discover the direction in which the
bombers were heading for home after leaving the target
area. This resulted in his being unable to deploy his fighters
in fime to meet the attack, or fo assemble them to catch our
returning aircraft.
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It will be realized, of course, that this sort of operation
entailed the lifting of a tremendous weight and bulk of
‘Window' material in each of the ‘spool’ aircraft. This
quantity would have been too great if enough material had
had to be camried to enable the ‘spoof’ aircraft to drop
‘Window' in sufficient quantities during the whole of the
time that they were in range of the enemy radar—a distance
of anything up to 300 miles. It was necessary, therefore, to
conceal the approach of our forces until our aircraft were
comparatively near to the target area. This we achieved by
putting up a screen of jamming aircraft in such a2 position
that it blinded the enemy’s early-warning apparatus on the
approach side. This screen would in itself, however, have
constituted a timely warning of an impending attack, since
it had to be in position some hours before cur main force
was due to reach its objective. To overcome this disad-
vantage, the screen was frequently deployed at times when
the rest of Bomber Command had the night off. The pres-
ence of the screen, therefore, might or might not herald the
approach of our main forces; and the enemy, on the grounds
both of morale and economy of fuel, eventually became
loath to put his fighters into the air as soon as he heard the
screen take up its position.

Another use of the ‘spoof’ forces was to cause attrition of
the enemy. On some nights when Bomber Command were
not due to attack, ‘spoot’” bomber forces would go out. The
enemy, on first hearing the screen take up its position,
would then alert all his defensive organization, his fighters
being held in readiness on the ground. Suddenly, out of
the screen would burst one blob or more of bombers. Were
they real or decoy? If he waited too long he would not be
able to deploy his fighters in time to catch the bombers.
If he acted immediately he 1an the risk of wasting precious
petrol and depressing the morale of his fighter force. He
had therefore, to guess—and many times he guessed
wrongly. On one occasion in particular, ‘spool’ attacks
were made two nights running on a heavily defended North
Sea port. On each occasion the enemy reacted viclently,
and in force, but each time he found he was striking empty
air. On the third night a real raid was launched, but this
time he sulked and the port was subjected to a very heavy
attack with but negligible losses to our bomber force.

By methods such as these we succeeded not only in par-
tially blinding the enemy but in turning his defective
vision to our advantage by laying him open to deception.
In this we were eventually aided, as far as the Western
Front was concerned, by his evacuation of France and the
Lowlands, since not only had his early-warning system to
be drawn back but we were able to supplement our air-
berne R.C.M. by a ground system deploved on the Conti-
nent whichk we pushed up close behind our front line.
One of the various ground counter-measures that we em-
ploved during this period was the wansmission of fake in-
structions to the enemy fighters. Since the hghter crews re-
quired to be given quickly and plainly their final instruc-
tions after they were airborne, their messages were usually
sent ‘en clair’ by radio telephone (voice). Aircraft accom-
panying our main bomber streams carried apparatus for
jamming these channels of communication, but eventually
the enemy countered this by increasing the power of his
transmmissions to such an extent that they broke through our
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jamming. We then resorted to the use of high-powered
transmitters in this country 1o talk to the enemyv night-
fighter crews. We employed German-speaking operators to
countermand the instructions given by the opposing con-
rrollers, or 1o give warnings to the German hghters of bad
weather and other impending terrors. Although not always
successful, this stratagem did, however, add to the general
confusion and troubles of the already harassed enemy night-
fighter, and it certainly served still Turther 1o shake the
declining morale of all but his few select aces.

Incidentally this operation exemplified a principle which
is of paramount importance in radio warfarc—the necessity
of continuously appreciating what the other fellow is likely
to do next so as 10 be ready to meet him as soon as he at-
tempts to do something new. In this instance we imagined
that, if our ‘ghost voice’ was successful in causing trouble,
the Germans might well employ a woman controller should
the situation become very critical. Consequently, when
training our male ‘ghosts,” we took the precantion of simul-
taneously training two women. Sure enough, one evening,
during a particularly hectic exchange of opinions between
the German controlier and our ‘ghost’ as to the best method
of conducting the German night-fighter operations, a
woman was suddenly heard to take over control on the
enemy side. She was immediately taken to task by our duty
female ‘ghost’ who, for many nights, had been eagerly
waiting for just such an opportunity to have her say.

The net result of all these operations was that the dire
disasters prophesied by our scientific advisers did not come
to pass, Our night bombing was able to continue, not only
without crippling losses, but actually with an ever-de-
creasing casualty rate—and this at a time when Bomber
Command's attacks were reaching their highest peak of
intensity.

The experience we gained in the use of these various
counter-measures was turned to very good account by
Bomber Command and the Navy during the Normandv
invasion in 1944. Not only were we able to blind at will
the remaining German early warning systems that had not
already been smashed by low-flying aircraft prior to the
landing, but also to simulate landings and attacks by air
and surface craft in sensitive areas in which no invading
forces were actually employed. These tactics were success-
ful in helpmg to delude the enemy as to the real point of
invasion and in adding to the state of confusion that existed
in enemy terrifory.

Tue Forure

And now, what of the future? The late conflict has
pointed in no uncertain manner to the likely trend of
weapon development in the next war—a struggle in which
the product of the scientist’s brain is likely to play an even
more predominant part than we saw durlng 1939-1945,
Perhaps among the most impormant of these developments
will be the production and employment of remotely con-
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trolled lethal weapons capable of iravelling immense dis-
tances at great heights and at speeds hitherto unatrainable;
capable also of being aimed with a very high degrec of ac-
curacy and of being armed with explosives, small in size but
of tremendous destructive power.

I have heard it stated that, if we ultimately reach this
stage, there will be no means of defense by the attacked
nation—the aggressor will have it all his own way and the
war will be over before it is declared. It is PosmbIe indeed
that present methods of defense would be incapable of deal-
ing with weapons of this nature, but surely it is by no
means certain that effective counter-measures could not be
found for use against them. On several occasions during the
late war I heard the belief expressed that some form or
other of new apparatus was so intricate that it conld not
be successfully countered, or such and such a weapon was
so predominantly powerful that no means of defense against
it was conceivable. Rarely, if ever, were such conceptions
eventually found to be true. The danger lies in concentrat-
ing effort on producing a weapon to the exclusion of simul-
taneously working on methods of countering it or nullifying
its effects. Often production of the counter-measure may
require more effort and more time than the perfecting of
the object 1o be countered. If the result of a future war,
consequent upon the production of new lethal weapons, is
likely to be swift and decisive there will not be time to in:
vent and produce counter-measures once hostilities have
started. They must be prepared beforchand. There is a
danger—a likely danger now the War is over—that scientific
effort may be wholly directed to the production of bigger
and better weapons, and so leave none available for what,
in my opinion, should be the equally important task of in-
venting methods of countering them—and perhaps, who
knows, in the next war we shall not have time to spare be-
fore coming to actual blows.

This is, perhaps, the most important lesson that the
Radio War has to teach us, for it may well be that these
new weapons will require some form or other of radio con-
trol, not only to guide them to their objective, bus possibly
to explode them at the desired moment. That being so, it
should not be beyond the ingenuity of the radio scientist
and engineer to devise means of diverting these projectiles,
or of causing them to explode before their due time.
Scientists, too, must find a way of detecting and following
their course at whatever height or at whatever speed they
travel, and then, possibly, of firing another projectile capa-
ble of being directed unerringly towards the intruder to
meet it in mid-gir.

Such ideas may sound fanciful—so did the tales of Jules
Verne when he wrote them. In my opinion the effects of
any product of the scientist’s brain are always capable of
bemg neutralized by a fellow scientist woﬂcmg in the
laboratory next door. Success in any future war between
fally deve]opcd nations may well be contingent upon the

fulfillment of this theory.

T U W



THE ARTILLERY SCHOOL

By Colonel Parmer W. Edwards, CAC

Recent War Department studies on the reorganization
of the Army have produced a plan for merging the Antiair-
craft, Seacoast and Field Artillery into one branch. Antici-
pating the enactment of legislation which will formalize
this merger, the War Department and the Army Ground
Forces have issued directives effecting the reorganization
of the three artillery schools into one artillery school. To
create one artillery arm having a maximum of Hexibility
and efficiency in the employment of all types of artillery
weapons and accessories will take time. The early inte-
gration of our principal educational resources represents a
determined assault upon that time factor.

Much information on the reorganization of the artillery
schools has been distributed, already. The purpose of this
article is to consolidate the facts and to present current plans
of The Artillery School for carrying out, in the educational
field, its part of the task of integration.

The Artillery School is now situated at Fort Sill, Okla.,
with the Antiaircraft and Guided Missiles Branch at Fort
Bliss, Texas and the Seacocast Branch at Fort Winfield
Scott, California. The Artillery Center with headquarters
at Fort Sill, has been organized to facilitate control of The
Artillery School, the Post of Fort Sill and the AGF troops
stationed thereat.

The courses at The Artillery School and its Branches
must fulfill the educational requirements of ail artillery-
men, officer and enlisted, in the feld of branch tactics and
techniques. Also, they must prepare students for further
schooling in the over-all army school system—the officer for
The Command and Staff Cellege and the enlisted student
for OCS. In general, subjects peculiar to Antiaircraft (and
Guided Missiles) and Seacoast Artillery are taught at Forts
Bliss and Scott, respectively. Likewise, subjects peculiar
to Field Artillery are handled by The Artillery School at
Fort Sill. In addition, Fort Siil provides instruction in sub-
jects common to all the artilleries, including staff techniques
through the division level and tactics of the combined arms.
For reasons of economy, Fort Sill will conduct certain spe-
cialist courses which are required by more than one of the
artilleries.

As in the past, the program provides general and special-
ist courses, which are further divided into regular and as-
sociate courses. The associate courses are, in the main,
condensations of the regular courses and are provided only
because our civilian components cannot spare the time from
their civilian pursuits to attend the more lengthy regular
courses. In addition, the shorter length of the associate
courses makes them excellent media for broadening the
education of officers of other arms and services. In order
to provide a better picrure of the scope of instruction now
planned in The Artillery School, 2 more detailed discussion
of the principal courses follows:

THE BASIC COURSE. Newly commissioned regular
officers first report to Fort Riley, Kansas in the Fall for a
basic course in subjects common to all ground arms and
services, This course now lasts for seventeen weeks, after
which the artillery officers (Coast and Field) report to The
Artillery School to begin their basic artillery education.
Current plans contemplate that this course will start in
January of each year and will be of twenty-six weeks dura-
tion, with ten weeks at Fort Bliss, followed by 16 weeks at
Fort Sill. For the ten weeks at Fort Bliss and for ten of the
sixteen weeks at Fort Sill, emphasis will be upon artilery
technique. It is in these periods that the new officer must
learn the care, maintenance and operation of artillery ma-
tériel and the gunmery skills and tactics necessary for its
efficient employment in the battery. This is a broad scope
and covers all field artillery weapons from the well known
105 How. to the 8-inch gun, antiaircraft guns and auto-
maiic weapons, fire control matériel and radar equipment,
and an introduction 1o the field of guided missiles. The re-
maining six weeks at Fort Sill will be devoted to common
artillery subjects such as intelligence, maps and charts, sur-
vey, motors, communication, artillery staff procedures up to
the battalion, and other general subjects common to 2l AGF
schools such as Leadership and Methods of Instruction.

It will be noted that no seacoast artiliery instruction has
been included in the above course. Early in the late war,
our seacoast defenses became, generally, the responsibility
of National Guard and Reserve units. It is understood that
tentative plans of the Army Ground Forces call for our re-
serve components to assume this responsibility in the post-
war establishment, hence the omission of seacoast subjects
in this coarse. However, it is the present thought that sea-
coast artillery knowledge will be preserved through special
courses at Port Scott, which are available to all compenents
of the military service.

THE ASSOCIATE BASIC COURSE. As described
above, a basic artillery course covering all the artilleries
requires a broad scope, too broad for the thirteen weeks
available for an associate course to be taken by Junior
Natjonal Guard and BReserve officers. Furthermore, most
junior artillery officers of the National Guard and the Re-
serve are already assigned to type units (field, antiaircraft
or seacoast) and, normally, will not have opportunities for
diversified training in units of other types owing to the
fact that such units will usually be located at inconvenient
distances from homes and places of business. Therefore,
this course specializes by assigning all officers of field
artillery units to Fort Sill for the entire thirteen weeks,
while those assigned to antiaircraft artillery units will attend
the course at Fort Bliss and those assigned to seacoast artil-
lery units will go to Fort Scott. In addition to junior officers
of the National Guard and the Reserve, graduates of the
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Officer Candidate School and officers selected from other
arms and services will attend this course. As will be seen
later, associate students will receive instruction in Subjects
of the other artilleries upon their return to school in the
Associate Advanced Cousse or in one of the special courses
offered at Fort Scott. The first class reported on 2+ March
1947, and it is planned that this course will run continu-
ously, a new class reporting every three weeks.

THE ADVANCED COURSE. The next Advanced
Course for artillerymen is due to start about the first of
September, 1947, and tentative plans are that it will con-
sist of seven weeks at Fort Bliss, followed by thirty-four
weeks at Fort Sill. It has been decided recently that the
Command and Staff College at Fort Leavenworth will raise
the level of its instruction and the Branch Schools will as-
sume the responsibility for teaching General Staff organi-
zation and fanctions at the division level. This innovation
will be included in the next course. While the course will
stress tactics and staff functions, some matériel, gunnery
and communication subjects will be included but only to
provide a review of one artillery for those who have served
in the other and to bring students up-to-date on recent
developments and changes in artillery techniques. The
seven weeks at Fort Bliss will be devoted mainly 1o antiair-
craft artillery tactics. The thirty-four weeks at Fors Sill, ac-
cording to present thought, will be broken down approxi-
mately as follows: nineteen weeks on General Staff organ-
ization and functions, organization and employment of as-
sociated arms and services, tactics of combined arms and
joint operations; seven to eight weeks on common artillery
subjects sach as communication, intelligence, matériel,
motors and artillery staff orgamzatxon and dutles then seven
weeks on purely field artillery tactics.

From the above, it will be seen that the new objectives
of this course will be to prepare students for artillery com-
mand and staff positions from the battalion up to and in-
cluding the Corps and Army artillery and antiaircraft Bri-
gade level, and for General Staff assignments in Divisions.
Students for this course will be obtained from all the artil-
leries and it is planned that they will attend between their
third and tenth years of service.

THE ASSOCIATE ADVANCED COURSE. This
course, like the regular Advanced Course, is mainly tactical
and designed to prepare artillery officers of the National
Guard and the Reserve for higher command and staff po-
sitions in field and antiaircrafe arvillery echelons and for
General Staff duties at the division level., Officers from
other branches of the army will also be selected to attend
in order to continue the process, begun at the Basic level,
of broadening the education of all arms of the service. This
course will run thirteen weeks and will be conducted
wholly at Fort Sill. For associate students, this course will
combine for the first time, instruction in both field and
antiaircraft artillerv subjects. The short length of the
course together with its enlarged scope presents a real chal-
lenge to faculty and student alike. At present, most students
have been trained in one type of artillery, having little
more than a general knowledge of the functions of the
other (or others). Even when former basic students remurn
to this advanced course, the gap will continue to exist since
hnie Areaciote Racir (Monree was a specialized one. While

May-fune

no decision has been reached on how best to alleviate this
sitnation, the matter is under active study One solution
which has been suggested is to require that extension
courses in appropriate subjects of the unfamiliar artillery
arm or arms be successfully completed before attendance,
It will be noted that a similar situation now exists for stu-
dents in the regular Advanced Course, but this should tend
to disappear as students in the current Basic Course return
for the Advanced.

THE NONCOMMISSIONED OFFICERS COURSE.
"This course, started at the beginning of this school year, is
a new departure from old custom of offering only specialist
courses for enlisted personnel It is a general course,
eighteen and a half weeks in length and given at Fort Sill,
‘The course is open 1o selected duty noncommissioned of-
ficers and is designed to produce leaders and unit instruc-
tors for all artillery organizations, It provides excellent prep-
aration for the Officer Candidate School.

SPECIALIST COURSES. It will be noted in the tabu-
lation at the end of this article that many specialist courses
have been established or planned at the school and its
branches. These courses are for officer and enlisted students
and are available to members of National Guard and Re-
serve units. Some of these courses are unique and warrant
special discussion. -

At Fort Sill, certain specialist courses are designed to
accommodate stizdents from all the artilleries. These courses
are designated as Communication (officers and enlisted),
Armorer and Artillery Mechanic, Radio Repair and Artillery
Surveyor (Master Gunner). Of particular interest are the
specialist courses in the guided missile field, offered at Fort
Bliss. These courses are for both officers and enlisted men,
with an Associate Guided Missiles course Tor Reserve and
National Guard officers. As mentioned before, seacoast ar-
tillery tactics and technique are to be preserved at Fort
Scott. Note that there are four specialist courses for officers;
Submarine Mines, Seacoast Electronics, Advanced Gun-
nery and an Associate Flarbor Defense Course. This Jatter
course has just been recommended to Headquasters, Army
Ground Forces and has not been definitely established,
as yet. Also, of passing interest, the Navy Department has
established a Harbor Defense School at Fort Scott under
the administrative supervision of the Assistant Comman-
dant of the Seacoast Branch. At present, this school is for
naval oflicers with our faculty assisting in the instruction. It
is believed that this situation presents an unique opportunity
for the inauguration of joint schooling on lower levels.

In the army scheol system, the opportunity to work with
troops in practical field exercises is presented only at the
Branch Schools. Adequate school troops are an essential re-
quirement for the successtul accomplishment of the objec-
tives set forth for the courses at the Artillery School. At the
present time, Fort Sill has five battalions of field artillery and
one battalion of infantry. In order to complete the picture -
of the combined arms team in practical exercises, the ad-
dition of antiaircraft, armored, engincer and signal troops
is considered a must. Of course, the firing of antiaircraft
artillery, except in its ground role, is not practical at Fort
Sill. But the tactical handling and maneuver of antiaircraft
units, particularly the automatic weapons bastalion which
is now organic to division artillery, in conjunction with the
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other arms, is most desirable for all general courses] Firin
of all antiaircraft weapons will be handled at Tort Bliss,
where a composite antiaircraft battalion and a guided mis-
siles battalion are available. Seacoast artillery firings will be
included in the Fort Scott courses and for this purpose they
have a minimum of troops, consisting of a Headquarters
Detachment, a Mine Detachment and an Artillery Detach-
ment.

The idea of merging all artilleries into one is relatively
new, and the plan of The Artiltery School for translating
ihis idea into programs of instruction is also new. There
are many practical dificulties in producing courses which
will insure adequate and balanced teachings in all of the
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diversified artillery subjects. Not least in the array of dif-
ficulties is the need for telescoping about three vears of
instruction into one. It is believed, however, that the learn-
ing capacity of students was never fullv e'q_:t]cnted before the
last war. The Artillery School feels that it has made a good
start on the problem, but does not consider that the present
curriculum is necessarily the ultimare solution. Analysis
and study of the over-all program and of the subject matter
in each individual course will be continuous. Changes, de-
letions and additions will undoubtedly become necessary,
and will be recommended, as experience is gained in teach-
ing the new courses and as ideas are exchanged between
more closely related artillerymen.

COURSES OF INSTRUCTION
Tue ARTILLERY SCHOOL

Fort Sill, QOkizhoma

Concurrent Class Course Yearly

Officers’ Courses Length Classes Capacity Capacity Outpuz
BasiC .o e e 26 Weeks - 109 109 109

(10 weeks at Fort Bliss after 17 weeks at Fort Riley)
Associate Basic .. ... ... ... 13 Weeks 5 50 250 800
Advanced .. 41 Weeks — 60 60 60
(7 weeks at Fort Bliss)
Associate Advanced . ... ... ... e 13 Weeks 4 100 400 400
Communication .............cvoiiiiiiias 1815 Weeks — 40 40 80
Observation Battalion Officers’ .. ... .. ... ... ... .. 1815 Weeks — 25 25 50
AGE Pilot © oo e e 16 Weeks 8 14 112 350
Refresher Courses for Senior Officers—To be announced.

Concurrent Class Course Yearly

Enlisted Courses Length Classes Capacity Capacity Output
Noncommissioned Officer . ... ... ... ... ... .. 1815 Weeks — 90 S0 180
Communication Chief ... ... ... ... . ... .... 1845 Weeks - 60 60 120
Sound, Flash, and Survey .. ... .. ... L 1814 Weeks — 40 40 80
Armorer and Artillery Mechanic ................ 18%2 Weeks — 50 90 180
Ballistic Meteorology ............ ... 1832 Weeks — 20 20 40
Badar ... e 1815 Weeks — 40 40 80
Air Mechanic ...t 13 Weeks 7 14 98 350
Radio Repair ........... ...l 181 Weeks — 60 60 120
Artillery Surveyor ... 37 Weeks — 60 60 60

AnTrarRcRaRT AND Guipep Missites BrancH, THe ARTILLERY SCHOOL
Fort Bliss, Texas
Concurrent Class Course Yemrly
Officers’ Courses Length Classes Capacity Capacity Output
RS vt e 10 Woeeks (As part of the Artillery School Basic Course)

Agsociate Basic ... . e e 13 Weeks — 70 70 210
Advanced . ... e .. 7 Woeeks(As part of the Artillery School Advanced Course)
Radar ..o e 37 Weeks 25 25 25
Research and Analysis ......................... 37 Weeks — 20 20 20
Guided Missiles . ..ot e 37 Weeks - 25 25 25
Associate Guided Missiles .. ... ... i, 13 Weeks — 25 25 50

Concurrent Class Course Yearly

 Enlisted Courses Length Classes Capacity Cuaypacity Output
Radar Repair and Maintenance ................ 37 Weeks — 45 45 35
Fire Control Blectrician ... oovein i, 37 Woeeks — 50 50 50
Electrician, Guided Missiles . ....... ... ... .. .. 37 Weeks - 20 20 20
Radar Repair, Guided Missiles ................ 37 Weeks — 20 20 20
Technicians, Puels and Fucl Systems, Guided Missiles 37 Weeks — 20 20 20

Technician, Gyroscope and Scrvo Systems,

Guided Missiles ... ..o oo oo oL 37 Weeks — 20 20 20
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Seacoast Brancu, Tae ArTILLERY SCHOOL
Fort Scott, California

Concurrent Class Course Yearly
Officers’ Courses Lengih Classes Capacity Capacity Chtput
Associate Basic . ... . it e 13 Weeks — 25 25 75
Submarine Mine ... ... i e 18%2 Weeks —_ 10 16 10
Seacoast Electronics . o..oviii it in i 1814 Weeks — 10 10 20
Advanced Gunnery ....... ... ... . ... ... ... 13 Weeks — 10 10 10
Associate Harbor Defense . ..................... 13 Weeks — (To be decided)
Seacoast and Marine Power Plant ............... 18% Weeks - 12 12 24
Seacoast Wire Communication . .....cooveeennn.. 18%% Weeks - 12 12 24
Seacoast Gun Data Computer .._................ 18% Weeks —_ 12 12 24
Seacoast Artillery Radar Repair and Maintenance .. 18% Weeks - 12 12 24
Submarine Mining Casemate Electrician ......... 18% Weeks — 12 12 24
Submarine Mine Assembly and Planting .......... 6 Weeks — 12 12 12
Submarine Mine Coxswain ...........cccvvnnn. 16 Weeks — 12 12 12
Mine Planter Engineer ........................ 37 Weeks — 12 12 12
Mine Planter Deck ... .. oo L, 26 Weeks — 12 12 12

T U W

AAF Considers German Terror Weapons Obsolete

In less than two years since victory was won in Europe,
the development of new aircrafe and guided missites by
the Army Air Forces has reduced the V-1 and the V-2,
Hitler's “secret terror weapons, to the status of obsolete
weapons so far as tactical use is concerned.

Army Air Forces technicians are convinced that the
only practical use of the V-1 and the V-2, in the light of
modern: scientific advancements, is as research models in
the development of new, longrange, supersonic, guided
missiles and in the search for defenses against guided mis-
siles.

The warhead of the dreaded V-2 rocket has been re-
moved and the V-2 now carries scientific instruments high
into the ionosphere, providing the Army Air Forces with
valuable data on the upper air regions. The V-2, which is
fired from the White Sands, New Mexico, Guided Missile
Proving Ground by Army Ordnance personnel, still re-
mains the fastest guided missile, but Army Air Forces
guided missiles experts have pointed out that the relatively
short range of the V-2 limits it for possible future use as a
first-line weapon. The experiments with the V-2 have
provxded rocket technicians with valuable data which they
will incorporate in future w eapons developed for the Army
Air Forces.

The development of high-speed jet fighters and the new
supersonic guided missiles, such as the GAPA rocket,
renders the V-1 “Buzz Bomb” obsolete due to its slow
speed and short range.

The first V-1 was used by the Nazis in June 1944, and
information provrded Army Air Forces technicians by parts
of exploded V-1’ enabled the Army Air Porces to plan
production of an American version ot the “Buzz Bom J by

the early fall of 1944. It was decided to build the V-1 aiong

the same principles as the German version in order to save
the time needed for development by American technicians.

Contracts were issued to Republic Aircraft Corporation
for the air-frame designs and to the Willys-Overland Com-
pany for the production. By the following spring, full pro-
duction had been started.

The Army Air Forces called its version of the V-1 by the,
namne, JB-2. A total of about 1,000 JB-2’s were manufac-
tured before the contracts were terminated. By August
1945, the Army Air Forces had a squadron of jer bomb
technicians ready for duty in the Pacific to launch the JB-
2's against the Japanese.

The War's end terminated the plans for tactical use of
the JB-2’s and a large number of them was set aside for
experimental use. A total of 151 Ammy Air Forces built
JB’s and their launching ramps were given to the UL S.
Navy, which calls the ]B-2’s “Loons.” More than 200 ]B-
2's were tested by Air Proving Ground Command at Eglin
Field, Hlorida, where new guiding equipment was added
to the original air-frames.

The experiments by the Army Air Forces quickly indi-
cated that the JB-2 was inadequate for tactical use, since
new jet fighters were at least 100 miles an hour faster than
the “buzz bomb,” which could be easily destroyed in com-
bat before penetrating into a target area. The Amy Ak
Forces is concentrating on new, supersonic guided missiles
with much longer range than the [B-2.

Some of the Armv Air Forces JB-2's will be used as targets
for antiaircraft units of the Army Ground Forces at Fort
Bliss, Texas, in studies of ground defenses against guided
missiles. The test of the Ammy Air Forces JB-2's will be
used in Further tests of guiding devices and for use by the
U. S. Navy.



The New Officer Efficiency Report’

By Major General Edward F. Witsell

On 1 July of this year, the Army will inaugurate a new
form for the Officer Efficiency Beport. While this step will
be recognized as long overdue by the majority of those who
have given thought to the matter, the announcement will
doubtless be met with considerable interest by Army of-
ficers in general—and perhaps with some misgivings.

The inadequacies of the present form (WD AGO 67)
have been attested by years of experience. It is obvious that
the prime requisite of an efficiency reporting system is its
ability to furnish the War Department with objective and
valid information about each officer in the Army—infor-
mation that may serve as a basis for important personnel
action. The shortcomings of the old system in this respect
are spotlighted in the following quotation™:

“When the emergency came on in 1940, the War De-
partment needed for initiating the mobilization, 150 gen-
eral officers of ground troops. But efficiency reports, in-
stead of showing the 150 best, showed only that of 4,000
ground officers of suitable general officer age, 2,000 were
superior and best. As such a showing was perfectly worth-
less for the purpose, the selecting authorities reluctantly
fell back on personal knowledge, which is exactly what
the Army thought it was getting away from when twenty
years ago it inaugurated the existing system.”

“In the lower grades, General Staff committees charged
with selecting from the records the best officers for pro-
motion, found that ninety-five per cent of all officers were
in the upper two of the five possible ratings. About all
that seemed reasonably certain about them was that they
were better than the other five per cent. Without the

The reception given this new OFR was somewhat mixed,
to be sure, but was in the main favorable. Its validity was
unquestioned. Its superiority in this respect over the curren:
or other proposed methods was backed up by an imposing
array of sound statistical arguments. And while the revo-
lutionary aspects of the new form evoked some critical
comment from rating officers—the method compelled him
to the often unpleasant task of meking factual observations
on the men of his command—it was nevertheless generally
agreed that the method was impartial, free from prejudice,
and capable of furnishing the War Department with def-
nitely objective information about the officer rated.

‘The OER is comprehensive and complete; while perfect-
ly suitable for the onetime evaluation of the integration pro-
gram, its length renders it somewhat unfeasible for periodic
efficiency reporting. Accordingly, the research group in
The Adjutant General's Office was directed to develop a
device specially designed for this purpose. Work toward this
end began in July 1945.

Personnel research is a scientific discipline with its own
peculiar set of technical tools. It has no fancy bag of tricks,
no legerdemain, nor transcendental powers of clairvoy-
ance—but employs the well-defined principles of the re-
search method. The problem of the efficiency report was
pursued in a manner that is at once straightforward, logical
and scientifically thorough. It is logical, for example, to ex-
pect that an efficiency reporting system that is worth its salt
should produce high ratings of officers of known excellence,
and low ratings of officers who are known to be of less com-

blink of an eye the records also declared that three-quer- - petence. In other words, the system should be valid; it
ters of the field officers were in the upper third and to?® should be capable of distinguishing between the best and

this absurdity the War Department calmly assented.”

Those who sought help from these records, in the trying
days of 1940, generally agreed with General Malin Craig
that “The existing system is a broken reed, beyond repair
of patching. It must be replaced!”

The outbreak of hostilities forced postponement of any
effective study of this matter in favor of the more pressing
problems involved in classifying and training the mobiliz-
ing Army. By the end of 1944, however, the mobilization
problem had been licked, and advance planning was being
done on the problems of the postwar Army. By the follow-
ing spring, research psychologists in The Adjutant Gen-
eral’s Office were hard at work on the development of scien-
tific techniques and procedures for selecting officers with
wartime experience for integration into the peacetime
regular Officer Corps. And in July, this group came up with
a recommended progzam which involved, along with such
other instruments as the Biographical Information Blank
and the standard interview, a new type efficiency rating

device called the Officer Evaluation Report.

*Reprinted, Courtesy of The Reserve O ﬂ?‘:er.
*Quoted from Effciency Reports by Major General C. D Herron, Ir-
fantry Jowrnal, April 1944, pp. 30-32.

the next best of the Officer Corps instead of lumping them
all together in the same category. It should likewise indi-
cate which are least efficient and which next least instead
of merely labelling a microscopic few at the bottom of the
scale as “Unsatisfactory.” And finally, it should, at Jong
last and without fear or favor, admit that the average officer
is truly average!

It is clear, then, that to demonstrate the effectiveness of
the rating system it was necessary at the outset to identify
some officers who were known to be of outstanding value
to the service, some who were known to be near the bottom
of the list in general competence, and some who were in be-
tween. The men in these groups could then be rated, in the
normal manner, by means of any number of different rating
devices and the resulting ratings for each man compared
with each other and with the man’s “true” worth. In this
way, the most promising rating system could be selected,
analysed and further refined.

Identifying officers of known efliciency, then, presented
the first problem. How were these to be selected? Obviously,
not on the basis of existing efliciency teports, because that
would beg the entire question. By the same token, the opin-
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ions gr judgments of commanding officers could not be used
alone, since these opinions would be subject to the same
influences as the ratings themselves. The only sound pro-
cedure appeared to be one that would, in effect, allow the
Army as a whole to select its best and worst. As finally
worked out, a system substantially as follows was adopted.
All the officers in a given command—e.g., batzalion, squad-
ron, etc.—were assembled and asked to “nominate” from
among their fellow officers, the one each considered of high-
est competence, next highest competence, and so on; and
likewise the ene each judged to be of least competence, of
next least competence, cte. By tallying the independent
nominations of each man in the group it was possible to dis-
cover the two or three officers in each group who were uni-
versally judged to be outstandingly high, the two or three
outstandingly low, and the two or three truly average of-
Fcers. These were men who by definition were of known
efficiency—or inefficiency. By repeating this procedure
with hundreds of units, involving tens of thousands of of-
ficers, it was possible to build up very sizable groups of
high, average and low officers. These, then, could serve as
the subjects on whom to evaluate the various types of rating
devices. _

This comparative evaluation was the next step. In one
study, five different rating forms, including the WD AGO
Form 67, the AAY Form 123, and three new types were
tried out on officers selected by the nominating process just
described. The results, from every point of view, tavored
a particular one of the three new devices. It produced rat-
ings that were high for the “high” officers and low for the
“low” officers more consistently than any of the other forms,
[t produced ratings which were less subject to the biasing
influences of rank and prestige: all colonels were not rated
higher than all captains, and these higher than all second
lHeutenants. And finally, it produced ratings which were
distributed more in accordance with the known facts: fewer
men were rated as best, and more as average.

This new form, then, appeared to fill the bill, so it was
selected for further study. The men working on this project
were fully conscious of the fact that these findings, no
matter how encouraging, were based on experimental
use only. Before recommending any radical change in of-
ficial procedures, they would feel on safer grounds if they
could study the new form in official use at a regular re-
porring period. How the rating officer uses any form when
nothing is really at stake, and how he uses that same form
if it is official and “for keeps” might be two entirely differ-
ent matters. Consequently, at the regular reporting period
of 30 June 1946, all officers in the Zone of Interior, and in
one selected division each in the Earopean and Pacific
commands, were officially rated on two forms: the regular
WD AGQO Form 67, and the new form, labelled for this
purpose, the WD AGO Form 67-1.

For a sample of nearly ten thousand of these ofbcers, the
ratings obtained with the two forms were compared with
each other, and with independent evaluations of the rated
officers’ worth arrived at through the pooled judgments of
all fellow officers. Earlier findings were completely sub-
stantiated. The new WD AGO Form 67-1 was generally
shown to yield more valid ratings than the currently author-
-1 NEITY AN Farm A7 Tn marticular, it was found that

May-June

the new form resulted in 2 much better distribution ot rat-
ings which, in turn, provided better differentiation which is
of utmost importance. A significant new outcome of this
analysis was the demonsiration that the new form was
much less subject to the influences of bias that operate in an
official —as opposed to an experimental-rating program.
Although this definite corroboration of the new form’s su-
periority was encouraging, still further revision was under-
taken before releasing it for official use. The rating elements
were separated into two parts, one pertaining to job profici-
ency and the other to personal qualifications. And the a
parently distastefol listing of best and poorest officers known
was eliminated. The revised form wasagain tried out, toward
the end of 1946, on officers in fourteen different field instal
lations, and again the results were the same. The new form
acted essentially the same in all respects as the earlier Form
67-1. It was clearly more objective and more valid than
the Form 67. It yielded ratings which were not only more
precise indications of the rated officer’s real effectiveness,
but which also were considerably less biased by his rank.
"This last version, reduced in size by the elimination of most
of the detailed instructions (which are incorporated in a
new AR 600-185) and a complete rearrangement in format,
is the form officially adopted for use beginning 1 July 1947.
The Efficiency Report, WD AGO Form 67-1, 1 July
1947 (the official label for the new form) consists of two
sheets partially perforated at the fold. The first of these.
comprising Sections 1 and II, will provide appropriate
authorities with the detailed information necessary for
planning the future development of the officer rated. Sec-
tion I, as in earlier forms, contains spaces for entry of
identifying information. Section II asks for detailed infor-
mation concerning duties actually performed by the rated
officer on his present job, a verbal description of the officer
with comments by the rating and indorsing officers, rater’s
and indorser’s estimates of the desirability of having the

_officer perform in various capacities, and recommendations

for career development. The reverse side of this sheet is
blank, reserved for the use of the career sections of P&A,
WDGS and the Arms and Services. .

The second sheet consists of Sections III through IX.
and contains the actual rating elements. Section 111 is, for
the most patt, a duplicate of Section 1, and can be executed
as a carbon copy. Section IV contains rating elements deal-
ing with the job proficiency of the rated officer. Each ele-
ment consists of a group of four descriptive phrases, such as:,

A. Ouick to size up a sitnation or its merits
B. Fails to cooperate.

C. Shirks his duty

D. Gets results without a lot of fuss

For each such set of elements, the rating officer is required‘
to select one phrase as “most descriptive” and one as “least
descriptive” of the officer being rated.

"This section of the report is based on a very careful, em
pirical predetermination of certain scale values for each
phzase. The first of these is called its “preference value.” It
is fairly obvious in the example given above that two of
the phrases—A and D—are rather favorable statements to
make about an officer. It is equally apparent that the other
two phrases—B and C—are rather unfavorable descriptions.



1947

T'he degzee of general “favorablencss” of these phrases was
Jetermined by experiment, rather than by individual judg-
nent, and sets of phrases were selected such that two
vould have the same degree of “favorableness,” and the
emaining two the same degree of “unfavorableness.” In
sther words, two of the four phrases sound equally good
md two sound equally bad. However, the two phrases of
1 pair are selected to differ, as widely as possible, in the
=xtent to which they differentiate between best and poorest
sfficers. This discrimination value of each phrase was like-
wise determined through experiment.

The system works somewhat like this. The rating officer
in choosing which phrase to indicate as “most descriptive”
will naturally tend to select one of the “favorable” phrases
—unless, of course, he purposely desires to make a really
derogatory report. Since two of the phrases sound equally
good, he must pick between them; but since the subjective
element is equalized, his choice becomes more objective—
he has to consider more carefully which one is most appli-
cable. If the one he chooses is the one which has a high
discriminating value, a point of score is added; if he
chooses the other, no score is made. The same holds frue
for the “bad sounding” phrases. And, of course, if the rat-
ing officer goes so far as to pick bad phrases as “most de-
seriptive” and good phrases as “least descriptive”— statistics
show that this happens very rarely—the resulting score will
naturally be very low.

Section V contains seven 10-point scales covering job
functions—administration, staff and planning, command of
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trcops, instruction, technical sPecialization, operational
flying, and school training. This section provides for entries
by both the rating officer and the indorsing officer.

Section VI contains more rating elements of the “most
descriptive” and “least descriptive” type, this time dealing
with the personal qualifications of the officer being rated.
And Section VII includes six additional 10-point scales
referring to various personality characteristics—adjustment,
cooperation, initiative, judgment and common sense, bear-
ing and manner, and force. Here again, space is provided
for entries by both rating and indorsing officer.

Section VIII requires the rating officer to indicate the
rater's over-ail relative rank among other officers of the same
grade rated by him. Section IX, which ends the report, calls
for the identification and signatures of the rating and in-
dorsing officers.

The extensive research that has gone with the develop-
ment and evaluation of the new reporting form has insured
that it is capable of providing definitely objective and ac-
curate ratings. Thorough field trials to which it has been
subjected have demonstrated its operational feasibility.
While it is a definite advance over other reports used in
the past, however, it is not claimed that it represents the
very best that can be achieved. In the months to come, the
new report will doubtless be discussed at length, praised,
criticized and even damned. Further research is already in
progress on some of the knottier problems in this connec-
tion. Further improvements may be expected as experience
with the new form accumulates.

LI
Newly Appointed CAC Officers, Regular Army

(This Augments the Lists Published in Previous Issues of the Journal and
Covers Selections Made 29 May 1947)

Rank Indicated Is Permanent

Majors

Ramey, Hergest S.

Tanner, Charles H,

Captains

Barker, Troy A.
Barrett, John T.
Birch, Wilson H.

Gregory, Clyde
Kiel, Arthur G.
Lash, Eugene L.

Rackes, Adams E.
Redd, Lemuel B,
Thompson, Maxwell H,

Pindar, George F.

First Lieutenants

Haine, Walter A.
Hampton, Rex H,
Holmes, William E.
Kressin, Harold R.

Anderson, John C.
Bartlett, Kenneth R.
Brinkerhoff, W. A,
Covers, John R. M.

Lake, Gerald A.
Meyers, Charles H., Jr.
Pasons, Marcus L.
Scordas, Horace T.

Seabrook, G. 'W., 3rd
Smoleroff, Eugene J.
Weydell, Angus T.
Witke, Robert G.

This list does not include 2 number of Coast Artillery Corps applicants who were commissioned in the am of their
second choice. This procedure was necessary because of the overstrength existing in the Coast Astillery Corps.



Any individual, whether or not he is a member of the service, is mvited 1o submit constructive suggestions relating J
problems under study by the Seacoast Service Test Section, Army Grownd Forces Board No. 1, or to present any new
pchm that nay prﬂperh be considered l:n, the Section. Communications should be mIJrfssLd to the President, Sea-
coust Service Test Section, Army Ground Forces Board No. 1, Fort Baker, California.

Items pertaining to Antiaircraft Artillery should be sent 1o the Antiircraft Test Section, Army Ground Forces Boarda
No. 4, Fort Bliss, Texas.

Any recommendations made or views expressed herein are those of Army Gronund Forces Board No. | and are not 1o
be construed as representing the opinion of all War Department or Army Ground Forces Agencies.

Covoxer R, E. Divcesman, Director
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Ist Lisurexast Wittiam WHETTON |

Fire Adjustment Rule. A member of the staff and facuhy
uf lh; Seacoast Branch of the .*"Lrtl”u “\L'hmﬂ submitted a
slide rule type fire adjustment rule (FAR) for test. While
this device involved no radical departure from the accepted
doctrine, it did give slightly more accurate results than the
Fire Adjustment Board M1 and arrived at a correction
somewhat more rapidly, The principal deficiency of the
FAR was its inability to provide a graphical record of the
shots as they fell, thereby precluding any evaluation of

“wild” ar “lost” shots by the operator. Because of this lack
and a desire to initiate dn'eh:pmcm of a more auomatic
means of computing fire adjustment corrections, the FAR
was not recommended as a replacement for the Fire Ad-
justment Board MI.

Optical Filters. This Section was directed 1o survey the
requirements for optical filters in seacoast antillery fire con-
tral instruments. Recommendations for standardization of
the hlter materials into either glass or plastic and installa-
tion methods of either the “built in" or “external” types
were desired. It is believed that the bewildering variety of
colored glass Ht{,n now in use should be replaced w ith =
single “built in" variable density polaroid filter. This device
would be effective in glarc ﬂ:ductu:-n and would have the
added advantage of being adjustable throughout a wide
range of light transmission values by the operator. A device
Fabricated of upumi glass is pﬂ:fl:rrod over plastic because
of its stability in temperature extremes.

Remaote Recording System for Seacoast Service andy
Target Practice Firings. This Section is conducting a study
relative to the du!.-:.'ﬂpmt.l'lt of a new system for the record
ing of data wsed in the analysis of service and target practice
firings. It is known that the present system is too inaccurate
and cumbersame 1o be used with electronic radar and com:
puter fire control and position finding equipment. The
studies conducted so far have led this Section to some defi-
nite conclusions as to the best means of climinaling the
errors inherent to the present system,

The design contemplated at present is comparatively
simple from a physical standpoint and is operated almost
completely from a remote location. The basic instrument!

is a Remote “B" Assembly CY-234 /MPG-1 which was
-.iw;,m‘d as a spotting scope on w hich the range and azi-
muth deviations of a splash from the target can be por-
trayed. It has been determined that this scope can be con-
nected quickly and easily o a parent AN/MPG-1 ot
AN /FPG in parallel o the spotting scope of that set!
In order that the same data may be available on 2 Re
mote “B" Assembly, it is proposed to mount a range and
an azimuth dial driven from and reading the same as those
dials on the parent indicator console. With the same data
and scope portrayal displayed on the Remote “B” Assem:
bly a camera mounted over the face of this instrument
could record photographically the deviation of a splash

from the target in range and azimuth as well as the range
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and azimuth of the target at the instant of impact. This
Remote “B” Assembly will be mounted in a trailer sepa-
rated from the battery radar and connected o it electrically
by cable. This will in no way interfere with the normal
operation of the battery's equipment. The operating per-
sonnel required in the trailer during a firing are one camera
operator and an assistant. The development of this unit will
not entail radical changes of existing equipment and none
in their electrical circuits. Such modifications as are neces-
sarv can be made in the field with the use of a Signal Corps
Modification Kit and Work Order,

It is essential that some system of this tvpe be used when
the “Offset Method of Firing” is used. It is contemplated
that this Offset Method of Firing will be used in many if
not all of the future terget practices. In this method of fir-
ing, there is no target; a vessel is tracked three degrees off
the center of a radar tracking scope, thus the target is the
center of that scope. The following data is presently re-
quired to compute range and lateral deviations: the length
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of the tow-line; the angle target-vesselsplash (angle TVS);
the azimuth of the target at instant of impact; the lateral
(angular) deviations of the splash from the target at in-
stant of impact measured from the directing point; a replot
of the target course. None of the above data can be obtained
by visual means when firing by the Offset Method. The
proposed system of recording is the onlv known means by
which the above data can be obtained. This systerm also
projects itself into the future for still Further changes in
firing methods.

The proposed system is designed primarily for use with
the radar-computer combination, but is not limited to that
method of fire control and position finding. It can be used
for recording data for analysis of target practices fired with
the conventional Horizontal Base Method of Fire Control
and Position Finding. Battalion, Group, or Harbor Defenses
Commanders could also use this recording system as a
means of determining the condition of troop training and
their readiness for combat firings.

L

ABOUT OUR AUTHORS

Lieutenant Colonel Francis C. Grevemberg joined the
35th Brigade as 8-3 in January 1944. He landed with the
Brigade at Anzio and went ashore D Day in Southemn
France with the Brigade forward echelon. He remained
with the Brigade until his retumn to the States in February
1945, (Page 2.)

Captain C. R. Tosti is Assistant Chief for Administration
at the Power Plant Laboratory, Engineering Division,
Wright Field. In this capacity he is closely associated with
the control of aircraft power plant research and develop-
ment projects. (Page 10.)

J. B. Tuzen is Project Engineer on ram jet and pulse jet
engines at the Power Plant Laboratory, Engineering Divi-
sion, Wright Field. He received his M.S. degree at M.L'T.
in November 1945 after studying servo-mechanism. (Page
10.)

Lieutenant Colonel David B. Parker contributes his third
article on the atomic bomb. His “Death Takes a Sleeping
City,” published in the last issue, was reprinted by Reader’s
Digest. Colonel Parker is assigned to the Atomic Energy
Commission in Washington. (Page 18.)

Daoctor Harold A. Zah! has been associated with the Sig-
aal Corps Engineering Laboratories both as a civilian and
army officer (during the war) since 1931. At present, he is
Assistant Director of Engineering, Besearch Projects, at the
I aboratories. He was awarded the Legion of Merit for his
contribution in the fields of vacuum tubes and Radar.
{Page 25.)

Doctor John E. Gorham has been associated with the
Signal Corps Engineering Laboratories since 1940. He is
now Chief of the Thermionics Branch and was recently

awarded the War Department medal for Exceptional Ci-
vilian Service. (Page 25.)

Lieutenant Colone! Leonard M. Orman runs his string
of consecutive radar articles up to eight in this issue. For
the benefit of our new readers, he is an instructor in the
Department of Electronics and Electricity at the United
States Military Academy. (Page 31.)

Colonel Homer Case needs no introduction in Coast
Artillery circles. As he states in his article, he was a mem-
ber of the special board which assessed the war damage to
the Harbor Defenses of Mapila and Subic Bays. (Page 37.2

Lieutenant Jack C. Berry will be remembered for his
story, “Moonlight Cavalry,” which appeared in the Novem-
ber-December 1946 Journar. This present story, elthough
written in a different vein, compares most favorably to the
other. (Page 43.)

Air Vice-Admiral E. B. Addison joined the Royal Flying
Corps as an Airman in 1915. He was Director of Tele-
communications in the British Air Ministry uniil he as-
sumed command of the 100th Group in 1944. In 1946 he
was placed in command of the 90th Group which is 2
Signals Group under the Director of Signals. The experi-
ences of the 100th Group are recounted in his article.
(Page 44.5

Colonel Parmer W. Edwards is Assistant Director of the
Department of Combined Arms of the Command and
Staff College. In addition, he acts as advisor to the Assistant
Commandant on Coast Artillery matters. (Page 49

Major General Edward F. Witsell as Adjutant General
was responsible for the development of the new officer’s
efficiency report form which he discusses. (Page 53.)
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News and Comment

This Issue's Cover

Since the 35th Brigade's assignment at Anzio was its 1
important, the cover depicts the landing of antiaircraly
self-propelled guns on that beach. The guns shown belo
to the 68th CA (AA) which landed on D day and w
subsequently assigned to the Brigade upon its arrival a
days later.

Guns and personnel of the 68th also made the D day
assaudt in Southern France as part of the Brigade. “

However the regiment was redesignated as a group and
the battalions were made separate units.

"ol BN :
To The Editor:

The article by Stefan T. Possony, “Who's Whe in thy
Atomic Race,” in your March-April, 1947, number Con-4
tains a serious error, In his argument that manufacture off
atomic bombs must require large electric power facilities)
Mr. Possany is on sound ground with regard 10 the U-235
separation processes; but he betrays a fundamental mis
understanding “of plutonium production. “. . . the p
duction of one kilogram of plutonium a day would requir
a plant capable of delivering between 500,000 and 1,500,
000 kilowatts” (Smyth Report).

Mr. Possony errs in assuming that this power capacit
is required as input to the plutonium plants. Actually, the
figures express the atomic power output of the piles in
process u[l making plutonium. In our war project at Ha
ford, Washington, this power Cappearing as heat in th
piles) is a nuisance. It imposes the problem of cooling th

":;1

piles, and limits the rate at which plutonium can be
duced. Although the engineering problems are Fnrmid:lEI
it is conceivable that Furure piles may be dcﬁ.‘ignui to de
liver thousands of kilowatts I'!H-It.'lt.‘l:l.liﬂ power to distribution
lines, and produce plutonium at the same time.

Thus, lack of electric power resources need impose n
handicap on plutonium production, which is sufficient |
making bombs. It seems important to correct 8 misappre
hension which tends 10 encourige a False sense of security

Sincerely, .
s/ 1. H. Bush l
t/ 1. H. Rush
Secretary-Treasurer
Federation of American Scientists.
O
Unit Histories y

The following unit histories have been received at t

Journar oflice since publication of the March-April issu
143rd AAA Gun Baralion
“B” Bautery, 143rd AAA Gun Baralion

Other units which have puhlishcd histories or conte
plate doing so, are urged to send copies to the Joursax f
our permanent file to be used a5 a readily accessible sou

of CAC history.
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AAA Troops With Task Force Frigid

The following letter was received by Major General
john L. Homer trom Colone] Paul V. Kane, Commanding
officer of Task Force Frigid:

HEADQUARTERS TASK FORCE ERIGID
Forr Orp, CALivoRNIA
29 April 1947
Major General John L. Homer
Anti-Adrcraft and Guided Missile Center
Tort Bliss, Texas
My Dear General Homer:

As the operations of the Task Force draw to a close T feel
that I should call to your attention the outstanding service
rendered during the past winter by the Provisional Anti-Air-
caft Battery which was sclected from your command.

The battery was ably commanded throughout the entire
operation by Major Ernest M. Bailey who has proved himself
10 be an aggressive and resourceful leader with exceptionally
high standards.

'The officers and men of this organization have made a sub-
stantial contribution to military science through their sacri-
fices and exposure during the past winter. The smart soldierly
bearing, the exemplary conduct and the indomitable spirit of
the officers and men of this organization evoked the most fav-
srable comment from observers and inspectors.

During every hour of the day and under the most trying
conditions these officers and men maintained the traditionally
high standards of the Anti-Aircraft organizations,

You now have in your command one of the Jargest groups
of Arctic trained troops in the Army. I believe this is as it should
be because if War should suddenly come te the Arctic Regions
it is certain that Anti-Aircraft forces will be in it from the
sound of the gong.

I sincerely hope the War Department will make every effort
to retein the services of the officers and men who have trained
in Alaska this past winter. These men have learned the hard
way but they will never forget what they have learned. They
{m)uld be worth their weight in gold to any commander who
might be called on to prepare for operations in the Arctic
Regions.

Your visit to the Task Force last winter during the worst
weather of the entire season was 2 tonic not only for the Anti-
Aircraft Battery but for the entire organization.

It was an inspiration for the officers and men to have you
visit them during their darkest days.

With congratulations on the splendid performance of the
Anti-Aircraft personnel of the Task Force and kindest per-
sonal regards I am

Very sincerely,
s/ Paul V. Kane
t/ PAUL V. KANE
Colonel FA
Commanding

7 f 7
First Division Society

The society of the First Division will hold its annual re-
union in New York City on the 29th and 30th of August
1947, All former members of the First U. S. Infantry Di-
vision and any of the units attached to the Division during
combat are urged to write for information on the reunion
and for a copy of the Division history which will be pub-
lished this fall, to the Society of the First Division, Box 13,
Station C, Grand Rapids 6, Michigan.
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To The Editor:

The United States is rapidly and unnecessarily losing
the oppertunity to secare the services of large numbers of
qualified veterans who would make the most competent
Reserve Officers with a minimum of training and expense.
As an cxample: at the Pennsylvania State College in the
spring of 1947, only 217 individuals are receiving ROTC
training leading to a commission, while there are 3884
male undergraduate veterans in attendence at the college.
The veterans are enrolled in the Schools of the College as
follows:

Agriculture 574 Liberal Arts 1119

Chemistry and Physics 424  Mineral Indus. 269

Education 172 Physical Ed. 133

Engincering 1193

and the numbers taking ROTC are tabulated below:
Army Navy

Air Force Adv. ROTC 71
Corps of Eng. Adv.
ROTC 11
Infantry Adv. ROTC 36
Signal Corps Adv. ROTC 3

In addition, 97 students are taking Basic Army ROTC
which does not lead to a commission unless the student
continues through the Advanced Course. Of the 3834
veterans, only about one-third served in World War 11 as
officers, the greater part in the Air Forces; consequently,
over 2,000 potential Reserve Officers are being lost in one
college alone.

The veteran who has seen combat as an enlisted man
and who then reccives the advantages of a college education
would make the most efficient Reserve Officer in the event
that we are required to fight another war, for modern war-
fare requires increasing numbers of officers who are both
leaders of men and competent technicians. If the situation
at the Penn State College is indicative of the situation at our
other major universities, the Reserves are each year losing
thousands of combat veterans with college degrees. The
present lack of interest in ROTC should be investigated
without delay and remedial measures taken before the
total reservoir of college students with wartime sexvice ex-
perience is dangerously depleted. If the ROTC programs
are not immediately strengthened, the next war will again
find us with insufficient numbers of good Reserve Officers
at a point when time will not be available to undo our mis-
takes.

Contract Midshipmen 70

Regular Midshipmen 20
MNaval Aviation 6

John Davis Morgan, Jr.
Major, Engineer Reserve
0-460520

r 7
71st Division Society
Major General W. G. Wyman is desirous of hearing from

all former members of the 71st who are interested in a di-
vision: society.
Further information may be obtained from the Secre-
tary of the 71st Division Society, Fort Monroe, Virginia.
By addressing a letter to Colonel Rolfe at the above
address it will also be possible for former members to ob-
tain a copy of the Division History.
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National Guard

The following National Guard Coast Artillery Corps
units have been Federally recognized since publication of
the March-April Jourmar. The units are shown by city
and state:

Alabama—
Medical Detachment, 104th AAA AW Battalion, Flor-
ence;
“A” Battery, 104th AAA AW Battalion, Florence;
“B” Battery, 104th AAA AW Battalion, Shefhield;
Medical Detachment, 464th AAA AW Battalion, Talla-
dega;
“B” Battery, 464th AAA AW Battalion, Annpiston;
Medical Detachment, 711th AAA Gun Battalion, Mo
bile;
“B” Battery, 711th AAA Gun Battalion, Bay Minete;
“C” Battery, 711th AAA Gun Battalion, Luverne;
“D” Battery, 711th AAA Gun Battalion, Atmore.
California—
Headquarters and Headquarters Battery, 114¢th AAA
Brigade, San Diego;
Headquarters and Headquarters Battery, 234th AAA
Group, Long Beach;
Headquarters and Headquarters Battery, 25Ist AAA
Group, San Diego; .
Headquarters and Headquarters Battery, 681st AAA AW
Battalion, Belmont;
Headquarters and Headquarters Battery, 728th AAA
Searchlight Battalion, San Francisco; ‘
Headquarters and Headquarters Battery, 746th AAA
Gun Battalion, San Diego;
Headquarters and Headquarters Battery, 351st AAA AW
Battalion, Richmond.
Connecticut—
Medical Detachment, 211th AAA AW Battalion, Bridge-
pott;
“B” Battery, 211th AAA AW Battalion, Bridgeport;
“A” Battery, 283rd AAA AW Battalion, Bridgeport;
“B” Battery, 283rd AAA AW Battalion, Bridgeport.
Delaware—
“B” Battery, 736th AAA Gun Battalion, Wilmington;
“C” Battery, 736th AAA Gun Battalion, Newark;
“D” Battery, 736th AAA Gun Battalion, New Castle;
Medical Detachment, 736th AAA Gun Bastalion, Wil-
mington.
THinois—
“A” Battery, 693rd AAA AW Battalion, Chicago;
“A” Battery, 698th AAA Gun Battalion, Chicago.
Maine—
Headquarters and Headquarters Battery, 703rd AAA
(Gun Battalion, South Portland;
Medical Detachment, 703rd AAA Gun Battalion, Port-
land;
“A” Battery, 703rd AAA Gun Battalion, Portland.
Minnesota—
“A” Battery, 256th AAA AW Battalion, St. Paul.
New Hampshire—
“C" Battery, 744th AAA Gun Battalion, Laconia.
New Jersey—

“A” Battery, 310th AAA AW Battalion, Jersev City.

May-jund

New Mexico—
Headquarters and’ Headgnarters Battery, 111th AAA
Brigade, Santa Fe.
North Carolina—
“A” Battery, 677th AAA AW Battalion, Raeford.
Pennsylvania—
“A"  Battery, 73:d AAA Gun Battalion, Bethlehem;
Medical Detachment, 337th AAA Searchlight Battalion,
Reading;
Headquarters and Headquarters Battery, 690th AAA
AW Battalion, Harrisburg;
“B” Battery, 707th AAA Gun Battalion, Philadelphia,
Rhode Island—
“C" Battery, 243rd AAA AW Battalion, Bristol;
“A” Battery, 705th AAA Gun Battalion, Natick.
South Carolina—
Headquarters and Headquarters Battery, 228th AAA
Group, Dillon;
Headquarters and Headquarters Bawery, 107th AAA
AW Battalion, Newberry;
“A” Battery, 107th AAA AW Battalion, Greenwood;
“B” Battery, 107th AAA AW Batslion, Clinton;
“C” Battery, 107th AAA AW Battalion, Newberry;
“D” Battery, 107th AAA AW Battalion, Hampton;
“B” Battery, 713th AAA Gun Battalion, Camden;
“C” Battery, 713th AAA Gun Battalion, Cheraw;
“D" Battery, 713th AAA Gun Battalion, Florence;
Headquarters and Headquarters Battery, 263rd CA Bat
talion, Florence;
249th CA Battery, Naval Base,
Virginia—
“B” Battery, 691st AAA AW Battalion (SP), Franklin;
“C” Battery, 691st AAA AW Baitalion (SP), Poris-
mouth;
“D” Battery, 710th AAA Gun Battalion, Hampton.
Washington—
Headquarters and Headquarters Battery, 115th AAA
Brigade, Port Lewis;
115th Operations Detachment, Olympia;
Headquarters and Headquarters Bastery, 700tk AAA
AW Battalion, Aberdeen.

s 1 7
Summer Training Plans for National Guard

Plans for the summer training of all ground units of the
National Guard which are safficiently organized, manned
and equipped have been approved by the War Department:

A 15-day feld training period bas been scheduled for ali
divisions and regimental combat reams whose integral units
have been federallv recognized by April 15. In order to be
cligible, these units also must be self-sustaining in the field,
must reach an aggregate strength equivalent to 30 per cent
of their table of organization strength by May 15, and must
be able to muster 20 per cent of their table of organization
strength for the duration of the training period.

The type of training to be undertaken consists of indi-
vidual and specialist training, including small arms famil-
tarization firing, and small unit training.

If funds are available, the National Guard Bureau may
authorize the states to conduct local schools or training for
ground units which do nor qualifv for the feld training.
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Anpual Financial Report
In accordance with the constitution of the Coast Artil-
lery Association, the following annual statements of the
Association and Journal are published for the information
of all Association members and subscribers:

COAST ARTILLERY JOURNAL
BALANCE SHEET-DECEMBER 31, 1946
ASSETS

CURRENT ASSETS

Cash on deposit ............... $ 8,161.46
Petty cash fund ............... 25.00
Accounts receivable:
Merchandise accounts ........ $ 1,774.90
Subscriptions . ... .. ... ... 2,728.75
$ 4,503.65
Eess reserve for bad debts . ... .. 500.00
4,003.65
Inventory of books ............ 115.52
TOTAL CURRENT ASSETS .... $12,305.63
FIXED ASSETS:
Office furniture and equipment ... $ 8,206.16
Less resexve for depreciation .. 4,911.4% 3,294.67

DEFERRED CHARGES AND OTHER ASSETS:

Inventory of office supplies ...... $ 1,145.35
Deposit with U1.8. Government
Printing office ............. 171.81
Deposit with bock publishing
companies ................ 197.21
Deposit with 1S, Library of
Congress for copyright ...... 1200 1,526.37
$17,126.67
LIABILITIES AND NET WORTH
CURRENT LIABILITIES:
Accounts payable .............. $ 86374
Accrued taxes .............. ... 55.35
Credit balances, accounts receivable 470,91
TOTAL CURRENT LIABILITIES $ 1,390.00
DEFERRED INCOME .......... 4,534.50
NET WORTH:
Surplus, Balance,
December 31, 1946 ........ $20,650.18
Less net loss for the year ended
December 31, 1946 ........ - 9,448.01
Balance, December 31, 1946 . ..., $11,202.17
TOTAL LIABILITIES AND NET WORTH  §17,12667

'UNITED STATES COAST ARTILLERY ASSOCIATION
BALANCE SHEET-DECEMBER 31, 1946

ASSETS

Cashinbank .................... S 2,148.64
Accrued interest receivable ........ 356.25
Investments:

L1.S. Goverrment bonds ........ $76,600.13

Bank stock ... ... ... ... 160.00  76,760.13
TOTAL ASSETS ............... $79,265.02

NET WORTH

Surplus balance, December 31, 1546 577,960.14

Add: Excess of receipts

over expendifures .......... 1,304 88

SURPLUS BALANCE, DECEMBER 31, 1946 $79,265.02
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The foregoing financial statements were accepied by the
Executive Council of the Association at the annual me’eting
5 May 1947.

The council also voted in favor of the continued sub-
sidization of the JournaL by the Association for the year
1947 on the same basis as in 1946. It was further decided
that both the Association and Jourwar continue to operate
in the same manner as during the preceding year.

s 1 7
Largest Multi-Jet Bomber Uses Six Aircraft Gas
Turbhines

The Army Air Forces has announced completion of the
largest multi-jet bomber of conventional design ever built,
the Glenn L. Martin XB-48, powered with six General
Electric aircraft gas nurbines.

The new airplane, which has three jet engines housed
in each wing, is a long-range high-speed bomber. Due to
the thin wings required for its exceptionally high speeds,
the XB-48 is pioneering a new “bicycle type” landing gear
especially designed for airplanes flving at speeds approach-
ing the transsonic range.

The powerful XB-48 has a wing span of 108 feet, 4
inches; length of 85 feer, 9 inches, and height of 27 feet,
6 inches. The wings are of a special design developed by
Martin engineers.

As the wings are thinner than in an airplane built for
slower speeds, there is not sufficient space to house the large
main wheels required for safe landings and take-offs. In
the XB-48, the two main wheels are placed bicycle style
in the center of the ship and retract upward into the fuse-
lage. A smaller wheel is located near cach wing tip to give
stability during taxi operation. These retract into shallow
wells in the wings.

The Martin Company has been experimenting for some
time with the tandem-type landing gear, having equipped
a B-26 Marauder with the main wheels in the fuselage and
outrigger type balancing wheels. Numerous landings and
take-offs have been made at both Martin airport and the
AAF's Wright Field at Dayton, Ohio. These have proved
the worth and stability of the design for airplanes of very
high speeds, engineers said.

In constracting this alljet airplane, Martin utilized a
wealth of data which has been obtained by experimenting
for some time with jet engines and the constmction of two
experimental patrol planes combining reciprocating engines
and jets. One is the XP4M-1, which uses two General
Electric [-40 gas turbines and two Pratt and Whitney re-
ciprocating engines. Both of those aircraft are now in test
flight stage.

Numerous tests have been made with jet engines in-
stalled in the tail of a Marauder bomber. During flight the
B-26’s jet engines were started and stopped under various
conditions which might be encountered in flight.

y ¥ 7
M-1 Slide Rule Text

Licutenant Colonel James H. Fish, now on R.O.T.C,
duty at Michigan State College, has written a text for the
use of the M-1 Slide Rule.

Copies of this text may be obtained by writing to Colonel
Fish at Michigan State College.
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ORC Units Activated
The following list of units reported activated augments
the one published in the March-April issue. The location

is shown after each unit:

Alabama—"C” and “D" Batteries, 321st AAA AW Bat
talion, Tuscaloosa.

California-—331st CA Gun Battery (HD), San Fran-
cisco: 374th HHeadquarters and Headquarters Battery
(HD), Los Angeles.

Connecticut—394th AAA AW Battalion, Hartford; 303d
CA Mine Planter Battery (FHD), New Haven; 305th
CA ' Searchlight Batterv (HD), Bridgeport; 367th
CA Gun Battery (HD), New London; 395th CA
Searchlight Battery (FD), Bridgepor; 381st CA
Mine Planter Battery (HD), New Haven.

Florida—“A" Battery, 651st Airborne AAA Battalion,
Jacksonville; 408th CA Gun Battery (HD), Pensa-
cola.

Georgia—Headquarters, “A” and “B” Batteries, 431st
AAA AW Battalion, Atlanta; “C” Battery, 431st AAA
AW Battalion, Marietta; “D” Battery, 431st AAA AW
Rattalion, Decatur.

Maine—301st CA Mine Planter Battery (HD), Portland;
315th CA Mine Planter Battery (HD), Portland;
368th CA Gun Battery (HD), Portland; 408th CA
Gun Battery (HD), Portland.

Maryland—424th CA Gun Battery (FID), Baltimore;
425th CA Gun Battery (HD), Baltimore.

Massachusetts—Headquarters and Headquarters Battery,
393d AAA AW Battalion, Boston; 343d CA Mine
Planter Battery (HD), New Bedford; 355th CA
Searchlight Battery (HD), Boston; 365th CA Gan
Battery (HD), New Bedford; 366th CA Gun Battery
(HD?), Boston; 402d CA Mine Planter Battery (HD),
Boston.

Mississippi—338th CA Gun Battery (HD), Jackson.

New Jersey—Headquarters and Headquarters Battery,
451st AAA AW Battalion, Newark.

New York—Headquarters and Headquarters Battery,
400th AAA AW Battalion, Rochester; Headquarters
and Headquarters Battery, 430th AAA AW Battalion,
Brooklyn.

Ohio—Héadquarters and Headquarters Battery, 199th
AAA AW Batialion, Cleveland; “D” Battery, 199th
AAA AW Batalion, Mansfield; “A”- Battery, 399¢th
AAA AW Battalion, Toledo; 301st AAA Operations
Detachment, Cincinnati.

Oklahoma—Headquarters and Headquarters Battery,
391st AAA AW Battalion (SP), Oklahoma City.

Oregon—Headquarters and Headquarters Battery, 390th
AAA AW Battalion (SP), Portland; 346th CA Gun
Battery (HD), Portland; 348th CA Gun Battery
(HD), Coos Bay; 351st CA Mine Planter Battery
(HD), Astoria.

Bhode Island—361st CA Gun Battery (HD), Provi-
dence; 370th CA Gun Batiery (HD), Providence;
403d CA Minc Planter Battery, Newport; 424th CA
Gun Battery (FD), Providence; 425th CA Gun Bat-
tery (D), Providence.

Virginia—Headquarters, “D” and “E” Batieries, 159th
Airborne AAA Battalion, Richmond; “C” Battery,
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159th Airborne AAA Battalion, Charlottesville; 877th
CA Mine Planter Battery (HD), Norfolk.

Washington—333d CA Mine Planter Battery (HD),
Seattle; 33-+th CA Gun Battery (HD), Tacoma; 808th
CA Mine Planter Battery (HD), Seatile.

Wisconsin—Headquarters, “A,” “B,” “C.” and “D" Bax
teries, 388th AAA AW Battalion, Milwaukee; Head-
guarters, “A” and “D” Batterics, 84th Airborne AAA
Battalion, Milwaukee.

L L4 b

Underground Factories are Best Protection Against
Air Attacks

On the basis of available evidence presented by Air
Matérie] Command analysts, the Army Air Forces believes
that complete underground structures represent the most
practical available protection against air attacks.

By the end of the war the Germans had 3 toral of 143
underground factories in production. Approximately 20
per cent of the entire capacity of the airframe industry, in-
cluding virtually all the V-weapons and nearly 60 per cent
of aircraft engine production facilities had been placed
underground.

The most desirable sites were the side of a hill or moun-
tain, as they usually permittéd easier installation of sewer
systems, were less subject to difficulties arising from ground
water, provided more adequate ventilation, and provided,
more effective exits and entrances for workers, equipment,
and supplies.

The Kematen Works was dug into the side of a moun-
tain and consisted of eight runnels and cross passages.
There the manufacture and assembly of ailerons and
flaps for the ME-262's was undertaken.

The Mittelwerke and Nordwerke factories near Nieder-
sachawerfen were situated beneath a steep, heavily wooded
hill that rose almost 300 feet above the surrounding flat
countryside. The main tunnels were approximately 30
feet wide and 24 to 30 feet high with nearly vertical walls
and rounded ceilings.

Other examples of complete underground structures were
the large converted mine at Kahla, scheduled to produce at
peak a large portion of the German fighter program, and the
highway tunnels at Leonberg and Eschenlohe, engaged in
production of ME-262 parts.

Aircraft engine production was undertaken in a granite
quarry near Budapest and at Neckarclz, while sub-assem-,
blies for the JU-88 were construcied in an unfinished tun-
nel 2,200 feet long in the outskirts of Beslin.

At Niedersachawerlen, the largest and most ambitious
underground facility in the world was located in the Harz
Mountains. Here the V-1 and V-2 projectiles, aircraft rock-
ets, and parts for engine and rocket bombs were manufac-
tured. Electrical tests were made on the V-2 rocket in one
of the tunnels that was 75 feet high.

While the German experience clearly indicates that al-
most every type of small and moderate size plane can be pro-
duced underground, AAF and AMC officials say that no in-
sight is afforded as to the potential suitability of under-
ground construction of aircraft the size of the B-29 or B-36.
The Germans had no planes of this size under construction.
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As a part of the celebration commemorating Army Week,
moops of the Eighth Army and units of the Fifth Air Force
..mmu| in an m1pn--n-. parade on the Tokyo Imperial Pal-
ee Plaza, Monday, 7 April 1947, The Army’s spectacular,
i [lmptﬂuf P-80's, nu]-_m;‘ their first appearance in Japan,
tighlighted the ceremonies. Capable of Hying more than
G0 1"-“"” III{HL Ltllt\ 1; I.'\Elt‘tl over the ey u:umu sl Ll'tq[
three times, This t !rl“lm, \15‘]11 emphasized the uﬂupc'"mg__
pecd For antinirerakt .\l’ilﬂfr‘} of a ‘ amced dt.‘\lull to cope
with such WEAPOns.
.l' Headquarters, Far East Air Forces, is sponsoring an Air
Defense Conference in Tokyo during the early part of
June 1947. “LIJ-TL\LHT tives from antinircralt artillery, Air
Force, and Signal Corps units of the Major Commands
'l_.'.i]] participate. It is anticipated that the exchange of in
tormation tostered by the meeting will be very valuable

4
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8651 AAA Avromanc Wearons Barrawion (SP)
| Konea, APO 712
[ Lyevremant Coroner Evcene E. Lockuant,

Commanding

The 865th still remains in Korea. The bartalion has had
2 change of Command with Licutenant Colone) Eugene E.

Lockhart, formerly with the Military Government in
h”‘fl A, ||]'L“'|L‘I over [rﬂ'“\ I ieutenant {. ‘)Il}ntl [1 lfdr\ 'ﬂ.llli I‘r
on his way o the States. Major Reinhard L. ""&];n |.t( 15 now
the Executive Officer, M ajor R: tlph N. Ross having gone to
Special Troops, XXIV Corps as S-3.

There have been quite a number of other changes in
officer persannel in the past month due to rotation and new
arrivals. Captains Baker, Cook, and Laffitte have returned
t the States and Captain John J. Maykovich and Captain

'

fl%ﬂ ST OIION

AL NS f*s\“ S
Anmiamenarr Secnox, GHQ, FEC,
Bricapen Gesenan Wittiam F. Manouar,

artillery units,

el

Tokyo, II:\.!'.&.\'. APO 500
Antaircraft Officer

}{".L“.”ﬂ“r I!]i ll'l..'l ir IJLI! wrtment was ll'{illl."‘lnll'l] Ly I 'Ik'l:‘
available to the Far Enst Command hive -_m;t'ptmnillly
skilled, civilian technical Hpu.'i'l[l-!.h to serve antiaireralt
|]l1. P] n 'FTTII\. [l.:lll"r lllf 1w 1-”.“1 .I“{.] AUo-
M ““. Wi !1‘1‘"5 remaone l.ﬂl“l”l svsigins {‘\!’H s, one LIL'L'
tronics director man, one Lunlmm_ radar specialist, and
one searchlight radar supervisor, If the proposal is approved,
it is expected that these men, working through the appro-
I‘Fiiltt' |L'L'|"|‘|'||L".II Sl.‘r\'il.:l“'-. \\'ilE h!.‘ ;11'Iif_' T il"-"_\'l-!'i[ ﬂ.'!”'l."-'ld[‘r.]hTF
unit maintenance personnel, members of technical instruc
tion teams, and technical services maintenance personnel
In addition, il the program s integrated with industrial
participation in the development of new equipment, these
-.|H*ci:1fiz~t.x will be in a }Nmi![un by suggest maodifications to
existing matériel or to initiate new ideas pointing toward
constant improvement of antiaircralt artillery matériel.

T T W

I{ill’l} I.LH'IEI.“"'I;J.I'I h.'l‘n-'t ]Illnl'il [l!l. l|"'.'|.1|:L'!!l.|:'”'| .Iil'lnﬂ “'ill!
Second I.it-u!vn;:m Robert L. Vranish and Second Lieuten-
ant 1"-‘1”] II'i'I- I)H'“

The battalion training program has been very extensive
and M-l range hring has been completed with 95%
i.[Ll.!l”JL.![I.UH.

Recreation opportunitics remain limited but with wirm
weather coming around, outdoor recreational activities have
inl.tl'il"i..'l.l- \L.H[]l'}'lhl]].. \UE[;J.!" d.l'll.] ]N]'\L’h‘:!]l leams !Ii!‘r’l’
been organized in each battery. A battalion baseball team
]'I:I"‘\ ].:H..ll! 'PriLlli.lﬂL‘ ll:!l]"p Inli '-'l.li" L“I“'Plll. Il'l d ll. H"I.II.
formed of battalion level teams.

The Officers' Mess and Enlisted Men's Club have
opened although interior decorating is not completed.

Strength of the battalion is still above the T /O but per-
H"ilI'IL'I e }}L‘inE ﬂﬂ;.][:,‘l.l' ('TTHH'[J“!E}' .'!.I'I.li I:{"i"i'f..'r T{'Pl'.]':l"n'lfn[i
are arrving.
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OKINAWA, APO 331

Lisurenant Coroxer F. T, Bera, Commanding

The recent revitalization of the antiaireraft artillery has
enabled it o muke irs presence once 4',;.'!:iu known on
Okinawa. The training has progressed o the place where
firings are now taking place at Bolo Point with machine
guns, 40mm, and 120mm. Elllplljihiﬂ is ‘also Ewing p[-.wud
upon the rehabilitation of vehicles. The 532d AAA Gun
Battalion (PS) has completed drawing 120mm guns and
fire control matériel.

Many diverse activities occupy the attention of the troops
in addition w the primary one of training. The Filipino
Waomen's Compound has been completed and the oceu
pants moved in during February. At the Awase Housing
Area, which i« |.||'.H.'r.|l|.'d E:}' the 87th AAA Group (PS),
the Post Exchange and the Library were opened fl::lrllluu'l‘.ln.'ﬁ\'
during the month of February. During March, the Barber
ﬁllffp‘. Illl.‘ ";“'J[" th I;T. |'||'|{I Ii'll.' t.“l‘i“'“nik\:'l:r:n' wierns L'"r“rl‘]!."tl.‘tl
and opened for business. Plans have been formulated to
establish at Awase in the Future, a3 Noncommissioned Ofh-

T O W ~

AxTiamenarT Secntion, Heappuanters Ercuri Ay,
Yorouama, Jarax, APO 343

Cocower M. A, Harow, Antigireraft Officer

I'he Antiaireraft Section with the field artillery and his-
torical sections attached s preparing instruction at Army
level for Course A, Indoctrination, in the program for the
hLI]lp]ulnuntar}' education and triining of ofhicers outlined
in War Department Training Circular No. 9, 1946, The
subcourse entitled “History of the Army” is being conducted
by Captain Albert Adatto, Signal {'ﬂrl:n. a professional his-
tory teacher. Captain Adatto’s presentation will couple the
development of the military policy of the United States
with the growth of the territory of the country. Lieutenant
Colonel K. C. Smith, Coast .-"\'rtiilq:r}' Corps is st ressing dis-
cussion on the current F!;m.f. tor unihcation in the sub
course, "Organization of the Armed Forces to include
Ground, Air and Naval Forces.” Lieutenant Colonels F. D.
Atkinson and D). E. Means, Field Antillery, are conducting
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cers’ Club, an Ofbeers’ Club and a Teen-Age Club. A
children's ph}'gmund and a community g.]rden will be s
tablished at an early date. Battery A" 532d AAA Gun
Battalion (PS) commanded by Captain William E. Smith
is still continuing its mission of security on the island of
e Slhima

The lollowing officers have recently joined the Group:

Major Edward Fitzgerald; Captains Emory Goggans, Eds
ward H. Homeij, Hugh E. Jordan, George A, Kellum,
Charles L. Ringgold, John D. Skipper, George Skitso, Wil¥
liam E. Smith, Alexander A. Zaresky; First Licutenants!
George P. Leal, Jr., William R. Sutterfield, Rov L. Wood,
William G. Stubenrod.

The following officers departed for the United States fur
TL"!I.‘.H.S[‘. I."."" .'H'."[ll'n'i'.=I (.Il."'_'q':

Captains Charles |. Shea, Earle T. Radish, John B
Cowgill; First Lieutenant Frank Arwood.

I'Il-l'l.l." nur‘l:lh.‘l‘ l]r 11!2'11."?11‘11!“!21. {l[ Tm‘n“l.‘l i“fﬂ!‘a‘vﬂ!‘i L'"l'r?
month, New arrivals include the J:[wndunls of ;

Majors Oliver E. Woud, Paul B. Wollf; C;lpl.:il'i Clair
Le |. Hall; First Liewtenants John P. McDermott, Roy L.
Wood; Staff Sergeant Linton L. Reynolds.

The dependents of the following ofhcers accompanied the
Philippine Scout units in their move from San Marcelino:

Licutenant Colonel Robert H. Kessler: .\!.]jlur Peter W,
Pedrotti; First Lieutenant John L. Goff, Jr.

With the departure of Caprain John F. Mangan’s fam.
ily for the States, the number of families now totals M‘-\'l’““l
1een.

Lieutenant Colonel Robert H, Kessler has received notice
that he has been selected for the next school term ot the
Command and Staff ('nlicgc.

On 3 I:L'hruar}' lidjur General Edward M. Almond,
Deputy Chief of Stalf, Far East Command accompanied
by Brigadier General Frederic L. Hayden, Commanding’
General, Ryukyus Command visited the AAA Area. On
the following day, Colonel Robert G. Gard of General
Almond's party visited the Command.

(!

1

the subcourse on “Organization and Equipment of Asso
ciated Ground Combat and Service Units.” 1.‘Jn|‘rh'.l5|.< 15
being placed on the new type division organizations.

The Antiaircraft Section u]mp!ctnl recommendations [of
a |unpr.ml to angment the T /E of AAA operations detach
ments to include the equipment necessity o penmit the
detachments to function ns records sections during tarpet
pracuce. The rlmlnﬁn] was based on the administrative
difficulty encountered in obtaining authority for records
section i'quipmtm after the t!.i‘!&l[lrﬂ.‘..‘r-iﬂi.'l.' of the rf.'-,',l'rm.'nmll
headquarters battery from the organizational picture. Thet
proposal stressed the fact that operations detachments cun'!
tain a high percentage of personnel with qualifications re
quired for key positions in records sections.  Attention w
drawn w the lugh degree of accuracy in orientation a
target location required for the preparation of reliable re
ords and how training toward those ends would assist i
the development of the efficiency of an operations detac
ment in its primary role.




13811 AAA Grour, Yokorasa, Jarax, APO 503
Covoxer D. C. Trenexxick, Commanding

[ Since the last newsleter there has been no change in the
satus of units assi to the group. The 753d AAA Gun
attalion with the 277th SEMU attached, 209th AAA AW
attalion (SP), 933d AAA AW Battalion (SM) with the
3 MP Escort Guard Company attached, 162d AAA
Uperations Detachment to which are attached the Eighth
Amy RCAT Detachment, the 3d SRMU, and the 538th
AAA Searchlight Battery, comprise the units assigned to
this headquarters. The 82d Chemical Mortar Battalion is
utached for operational control only and assists in the per-
formance of the Group's primary mission, security guard.
A new training memorandum was published by Grou
theadquarters and was placed in effect 3 March 1947, Artil-
plery and military subjects are stressed in morning periods
while in the afternoon, supervised athletics and recreational
gents are conducted. Since the institution of this memo-
pndum, accelerated progress has been made in the unir
mining program. Frequent tips are made w the MITO
firing point where tow target and OQ3 missions are lown
Yor automatic weapons units. Results evidence the spirit in
i hich the battalions are accepting the current training pro-
gram.
~ An antiaircralt firing point suitable for use both by the
533d AAA Gun Battalion and automatic weapons units,
s been inspected and found w be adequate. The ares is
Wcated near CHOSHI, approximately 100 miles from
OKOHAMA and 35 miles from the MITO fring point on
the North Pacific Ocean. It is expected that the battalions
Will begin using the hring point shortly and that a semi-
iermanent type camp with the facilities necessary for of
ficient operation will be constructed. Group headquarters
s organized o record section which will be ready when the
gun hartalion fires its first practice at CHOSHI

In compliance with an Eighth Ammy directive, a Troop
Dfficers’ School under the supervision of this headquarters
Wil begin operation in the 753d AAA Gun Bartalion area
phout 10 April 1947. It is expected that four separate ses-

ms will be held, the final one beginning 4 August 1947,
ne-fourth of the total officers in the Group will artend
8ch session, which will be conducted on a six-hour per day
msis with three additional hours being devoted to study
) The Information and Education Program has been
Bealy stressed. The distribution of maps, magazines, and
Matcrials necessary for the Furtherance of this program is
Apidly assuming peacetime proportions.  Numerous per-
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sonnel are enrolled in USAFI courses and others attend the
AEP school in Yokohama. Battalion I&E officers and non-
commissioned officers are briefed weekly by the group ISE
olficer thereby setting a definite goal and assuring coordina-
tion within the group. In addition, G headquarters
publishes and distributes an I&E-A&R Bulletin weekly.
This bulletin is increasing in popularity and, at present, has
4 circulation of three bundred and seventy-five copies. Items
of interest 1o all are used, including personal news, bits on
recruiting, insurance, quiz contests, Army history, infor
mation on USAFI and AEP, news digests and sports,

The coming athletic schedule will insure Full coverage of
all forms of sports with pingpong, tennis, hard and softhall,
swimming, horseshoe pitching, volleyball and boxing among
the kar sports to be sponsored.

The 209th AAA AW Battalion (SP) has undergone a
transition in personnel, Many draftees and short-time
regular army men returned to the States and some “second
hitch” enlisted men and experienced noncommissioned offi-
cers were received as replacements. On the whole, the or-
ganization was strengthened both in efficiency and morale.
Recruiting is p ing as evidenced by Sgts. Edward E.
Simms and Joseph H. DeGrandis reenlisting for three years
and Cpl. James L. Sisco extending his enlistment by 18
months. Two modem Bachelor Officers’ Quarters are now
under construction, and when completed, will add both 1o
the comfort of the now crowded rs and to the beauty
of the camp. These buildings were necessary due to the
influx of new officers and because fire had completely de-
stroyed two similar buildings. The officer strength of the
organization is now pear 1/0 stats. “C" Battery was
tested on its MTP tining on 21 February 1947 by a team
from within the group with observers from Eighth Army
present.  An "Excellent” rating was received.

The long awaited move of the 933d AAA AW Bartalion
(SM) ]ms!imf:n completed. The new battalion area is lo-
cated just inside the northern limits of the City of YOKO-
HAMA. Work on the area took almost a year since many
tons of rubble from bombed-out Japanese structures had w
be blasted and removed before buiﬁings could be erected.
Barmacks and buildings are painted white and topped with
green roofing, and the area gives promise of hecoming one of
the most beautiful in this section of Japan. Having com-
pleted its mobilization rraining program, “A” Battery was
tested by a team from the Group and representatives from
Eighth Army and came thmug[-: with Hying colors. The
battery received an overall rating of “Excellent.”

On Thursday, 27 March 1947, ar 0930, Licutenant
General R. L, Eichelberger, Commanding General, Eighth
Army, reviewed and inspected the 933d AAA AW Battalion
(SM). An inspiring talk was delivered by the Genernal 1o
the assembled troops. He praised the Bartalion’s outstand-
ing achievements in athletics and mentioned that they alo
led the group in March of Dimes contributions and in War
Bond allotments and purchases. Following the address the
General proceeded 1o inspect the consolidated battalion
mess hall, “B” Battery, the motor pool, the theater, the
enlisted men's recreation club and the Chapel. At the
theater the baralion quartet sang for the General and at
the Chapel, under the direction of Chaplain White, the
quartet, supplemented by the battalion choir, combined
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their voices in a rendition of their favorite hymns. The
General requested the chorus to sing the “Old Rugged
Cross.” The whole inspecting party, including the MP
escort, listened aitentively and at the conclusion of the hymn
General Eichelberger commended the group on their fine
performance. The General departed ar 1030 hours. The
battalion will long remember this auspicious visit, and there
ts no doubt that the impression left on all concerned was a
reciprocal expression of mutual well wishes.

The 753d AAA Gun Battalion, sited in the TOMIOKA
Sea Plane Base, has an Information and Education Center
of which it is justly proud. The Library Section of the
center has 2 wide selection of books, both fiction and non-
fiction, totaling thirteen hundred volumes. All popular
magazines are available as well as local and homeland
newspapers. The Information and Education Section is
well stocked with literature outlining the various educe-
tional facilities offered to personnel. Newsmaps and news
iterns of interest are prominently displayed.

The 538th AAA Searchlight Battery has scarchlights in
operation at HANEDA, YOKOTA, and JOHNSON Ammy
Air Bases as homing beacons to assist night navigation.
OQ3 planes arrived late in February, were assembled and
the RCAT Detachment has begun visiting battalions and
firing points to furnish tracking missions when required in
the unit training schedules.

The problem of making a mess hall attractive is one that
has confronted many a unit commander. This is difficult
when an inherited or converted building must be used. In
March 1946, the antiaireraft artillery troops newly arrived
at Johnson Army Air Base, decided to build a new mess hall.
Aluminum walls and ceiling, concrete and lumber were
produced, and when completed the interior with newly
varnished tables and white cloth tops presented a picture
of almost operating room sterility. It was difficult to relax
and eat in comfort, to dawdle over coffee and cigarettes . . .
something was needed to reduce the coldness of white and
aluminum. One day a local artist of national repute (Im-
perial Academy Award Winner—1944) was discovered
painting “ONE WAY STREET” signs in the base utilities
section. As his work spread over the walls, the mess hall
scemed to take on warmth and life, and the consensus
averred that it was ‘“the-best-damned-mess-hall-on-the
base.” ™o other unit has anything else quite like it. In the
main panel “Mickey Mouse” is shown making a snow
Santa Claus against a winter background . . . the other
shows Donald Duck and his family sitting down to dinner
with the Wolf in the background. Other murals executed
by the artist are landscapes of Fujiyama in cherry blossom
time . . . a panel of sketches showing the women of all na-
tions in native dress and a choir-organ panel representing
“Evensong.”

Group headquarters is fortunate in being housed in a
fairly modern seven-story building, complete with clevator
and oof garden. The Wakao Building as it is known by
local residents, is located in central YOKOHAMA at the in-
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tersection of Avenue B and 4th Street, or 34 4 chome Hon-
cho, Naka-Ku, Yokohama, Kanagawa-ken, Japan (Japanese
Version). All the facilities necessary for efficient operations
are distributed throughout the building. The offices are
Tocated on the second floor. Enlisted personnel quarters ocs
cupy the uppermost two floors. Officers residing in the
building are quartered on the fourth floor. Two clubs, thq
Skyline Club, and the Officers Club are maintained in the
bmldmg These clubs are richly furnished, complete with
bars, and are decorated with eye-illing murals executed by
well-known ]apancse artists. "The Skyline Club is located in
the penthouse and is devoted solely to enlisted personnel
and their [riends. It is a blessing on warm summer nights.
From this point of vantage an excellent view of YOKO-
HAMA is to be obtained and many camera enthusiasts use,
the rooftop to click their cameras contentedly.

As steamers continue to arrive from the United States
more and more families are reunited. During the months
of February and March the families of three officers arrived
in the theater. This swells the group total to twenty-seven
families.

The following officers reported to group headquarters for
duty during the period of February-March 1947 and have
been assigned as shown:
1381a AAA Groue:

Lieutenant Colonel Ralph A. Stevens, Jr.; Majors Robert
A. Moore, Thomas R. Lea, Jr.; Captains James W. New-,
man, Eldee R. Stark; First Lieutenants Glenn C. Clover,
Edgar L. Denniston, Herbert N. Cline.
209t AAA AW BATTALION (SP):

Major David B. McFadden, Jr; Captains Joseph A
LeClair, Jr, Otto B. Lewis, William J. Smith, Charle
Damon, Henry T. Johnson, Roy H. Lundgren, William L
Wryatt; First Lieutenants Henry W. Martin, Willian
Smith, Gordon O. Robbins, Martin ]. Coyle, Herbert W
Krueger, Kenneth C. Ring.
753p AAA GUN BATTALION:

Major Richard Farr; Captains Graham G. Kirton, Charles
L. Allen, Palmer L. LaPlent; First Lieutenants William
Ogg, Charles Tuttle, Oscar W. Andersen, Roy G. Pagnello,
Manning L. Quattlebaum.

9323 AAA AW BATTALION (SM):

Major Clarence J. Hutson; Captains Cyrus A. Skrien,
Harry C. Eisenhart, Daniel M. Recksiek, Christian J.
Sche]l First Lieutenants Paul W. Allison, Raynor Field,
Robert W. Martiri, Jack O. Schurtz, Henry W. Elliot, Ira
H. Lipscomb, Charles C. Tolber;; Second Lieutenant
Charles E. Washington.
162n OPERATIONS DETACHMENT:

Major Martin J. Lechwar; Captain Jack Way.
538t AAA SLT BATTERY (SEP):

Captains Robert C. Dufault, Joseph Redinger; First
Licutenant Jack G. Harkins.
543p MPEG COMPANY:

Captain Arthur A. Grefe; First Lieutenants Harley AL
Brown, Sigmund R. Herschbach.

L



320 AAA Bricave, Luzow, P.I, APO 707
vien Generar Frask C. McCosxerr, Commanding

. February and March, 1947, were significant months for

sidquarters and Headquarters Bauery, 32d Antiaircraft
Anillery Brigade, in that they marked the beginning of the
end for this proud unit. As plans went forward for in-
petivation at a future date, the organizational strength was
pnsiderably reduced by currenmnr Department criteria
pncerning non-Regular Army men.

An inspection of Brigade personnel and their quarters
was conducted by the Deputy Chief of Staff, Philippine
Ground Forces, General Frank C. McConnell, on 1 Feb-
uary. A Signal Corps cameraman was on hand to take the
ficial picture of Headquarters and Headquarters Battery.

420 AAA Buicaoe (PS), Maxua, P. 1., APO 707
Lt. Coroner Lauraxce H. Brownves, Commanding

| The Enlisted Personnel of the Headquarters and Head-
fuarters Bartery, 42d AAA Brig (PS), are progressing very
bell in their maining. Subjects of instruction are in con-
prmity with current training directives. Lectures are given
noncommissioned officers of the battery. As the instruc-
fan goes on, the men’s eagerness to learn gives way to quick
inderstanding on their part.
' Five enlisted men availed themselves of the opportunity
I discharges. They were relieved of their duties with the
ittery and were sent to Angeles Replacement and Disposi-
ion: Center where they will separated.
3 The efficiency of the men in the Headquarters in M1 and
darbine marksmanship was shown during the targer prac-
iee 4t Marikina mange which commenced 12 February
M7 und ended 14 February 1947. The firsst two days
e devored to M1 Cal. .30 firing on the 200 and 300 vards
nges. The third day was devoted to carbine firing on the
M00-inch range. :
From 17 Fr:Enmr}' to 20 February 1947, the fisst of two
poups dividing the Headquarters and Headquarters Bar-
accompanied by the Battery Commander, Licutenant
lson A. Sadler, went to San Marcelino, Zambales, The
se of this trip is to familiarize the members of the
mmand with the different weapons employed in the
- anillm}'. With the cooperation of the officers
i enlisted men of the AAATC, the visiting group was
¥en lectures on antiaircraft artillery weapons ﬂl‘lg ma-

-
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The last day of February brought the inactivation of the
Antiaircraft Artillery Training Center, located at San Mar-
celino, Zambales, Luzon.

On 15 March, the 94th Antiircraft Artillery Group, one
of the oldest and most colorful units in the Pacific, was in-
activated.

Major William A. Ryan, who served as Camp Executive
Officer, in addition 1o his duties as Brigade Adjutant, de-
parted for the United States aboard the U. S, Army Trans-
port, Admiral Hughes, on 19 March, for separation from
the service. Returning with Major Ryan to the Zone of the
Interior, was First Lieutenant Charles Y. Roberts, former
Supply Ofhicer, who also will be separated from the Army.

Fourteen enlisted men were relieved of assignment to
Headquarters Battery and were attached unassi 0
Paranaque Replacement and Disposition Center to await
orders to return to the United States during the month of
March.

The Baguio quotas for February and March allowed
twenty-four enlisted men to enjoy eleven days TDY at
Camp John Hay, Luzon.

To wind up this two months’ period, a gala dinner party
for the entire Battery was held in the Fiesta Pavillion of the
Manila Hotel. Expenses were paid out of the Battery Fund,
which afforded enough for_steak dinners and extra rim-
mings. Excellent food, good music, and a friendly ar-
mosphere all went toward creating the gay spirit that made
the evening an unforgettable one.

| v W W

tériel. Besides the theoretical instruction, the enlisted men
of the batteries in the AAATC gave an actual demonstra-
tion on how to deploy and employ the different weapons and
matériel. This d-gmﬂnstmticm. which was performed with
reat care was keenly observed, and because of it all the men
etter understood what an enlisted man is supposed ro do
when assigned to a weapon or piece of equipment in the
antigircraft artillery.  Alter the demonstration, the men
were given the privilege of examining the weapons closely,

The second group accompanied by Lieutenant Colanel
Laurance H. Brownlee, left Sunday, February 23 for San
Marcelino with the same purpose as the first group. The
unlimited cooperation of the officers and enlisted men of
the AAATC as shown during the first and second visits of
the personnel gave them the best information on employ-
ment of antiaircraft anillery weapons and marériel.

Abour 1 March 1947, most of the unit training was
stopped except for a short drill period and athletics. The
men began to take over all the duties in the Staff Section of
the Philippine Ground Force Command to replace certain
American enlisted men who returned 1o the Zone of In-
teriar,

On 5 March 1947, Captain Leslie G. Callahan, Jr., was
assigned to this unit as Headquarters Battery Commander
with additional duties as Brigade Adjutant. Lieutenant
Sadler assumed the duties of Motor Officer for the Philip-
pine Ground Force Motor Pool. On 26 March 1947 the
entire battery attended an exhibition of the latest uniforms
under consideration by the Army. Questionnaires were dis-
tributed 10 everyone present for each individual’s comment.
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70 AAA Grour, Sax Marcevuso, P. L, APO 74
Coroxer Vorxey W, Wonraax, Commanding

The Antiaircralt Training Center at San Marcelino,
Zambales, P. ., once designed to accommodate 10,000 offi-
cers and men, which was established by direction of Major
General W. F, MARQUAT, now, under recent directives
from the War rement to accomplish the roll-up of out-
lying bases, is on the way to complete oblivion, The camp
will soon be turned over to the I*j']hilippine Government.

There are now barely 300 officers and men left of the
2,000 that were here on the first of February, and the ac-
tivities incident to closing the post, strenuous as they are,
are only a shadow of the intense rush that prevailed during
February and early March, when the 8lst AAA Group
(PS), the 536th AAA Gun Battalion, and the Ist Composite
AAA AW Battalion (Prov) (PS) made up of batteries from
the 539th, 544th and 570th AAA AW Battalions, were
being brought to the completion of their training.

Tﬁﬁe units, with one exception have all departed from
this mountain-fringed vallev. The one exception, the 8lst
AAA Group (PS), until recently mmnm by Colonel
VOLNEY EV WORTMAN, is the only unit remaining
with its combat personnel still intact. It is worthy of men-
tion that the 81st AAA Group (PS) is the only Philippine
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65t AnTiamcnart ArTicreny Grour, Font Asmapon
Panasia Canar DeEparRTmEsT

Coroxner Manvie G. Anmstrone, Commanding

Licutenant General Barrios of the Chilean Army paid 4
visit to units of the 764th AAA (Gun) Battalion where he
was favorably impressed with the attitude and training of
Puerto Rican Personnel. He was accompanied by Major
General Porter, Deputy Commander, Panama Canal De-
partment and Colonel E. M. Benitez, Commanding Officer
of the Latin American Training Center.

Colonel Paul B. Rutledge CAC uty Sector Com-
mander reviewed the Pacific Sector and Department Re-
serve Troops within the Secror on 2 March. Colonel M. G.
Armstrong, Commanding Officer, 65th AAA Group com-
manded the troops.

Army Day was celebrated by reviews and exhibits at the
several army installations with units of the 65th AAA Group
participating, the 764th AAA (Gun) Banalion at Fon
Gulick and the 903d AAA (AW) Battalion at Fort Clay-
ton. At each of the exhibits, demonstrations of all antiair-
craft artillery equipment were viewed by hundreds of
interested spectators.  In a colorful ceremony, the Army
Commendation Ribbon was awarded to Staff Sergeant G,
W. Bossler, Battalion Supply Sergeant of the 903d AAA
(AW) Bartalion, for outstanding service, by Brgadier
General Hardaway, Pacific Sector Commander. The re-
viewing party included President Jimenez of the Republic
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Scout organization thus far to complete its 26-week MT]
program. The other three units: 70th AAA Group, 54
AAA Slt Bantery (PS) and the 47th Operations Dets
ment (PS) are mainly engaged in housekeeping and [
tigue duties. ]

There was hardly a quiet moment during February any
carly March. There was an almost constant succession d
field exercises, target practices at the La Paz firing poing
small-arms firings a1 the rifle range and the roaring of targel
planes over from Florida Blanca. The peace of d
country air was being constantly shattered by the boom ¢
the 90's, the sharp crack of 40's and the staccato rattling ¢
machine guns and M-1's on the small-arms range. Now §
is quict again except for the sound of truck motors as thy
equipment is being hauled to other, more permanent cen
ters.

Numerous parties for the enlisted men were given &
Club 70 and at the Red Cross Club, Bahay Kubo, for the
Philippine Scouts.

On 15 March, Colonel FRANCIS A. HAUSE, CAC
relinquished the command he had held since 1 July 19
to head a War Crimes Commission in Manila. ._
VOLNEY W. WORTMAN, well-known in Coast Artil
lery circles for many years, assumed command of the Grog
on 16 March. :

of Panama, United States Ambassador Hines, Lieuten
General Crittenberger, Theater Commander, Acting [q
emnor of the {:nnnfeﬂmr. Brigadier General Newcome
Admiral Shafroth, Commanding 15th Naval District a

General Porter, Deputy Commander PCD. )

Recent publicity was given the 764th Gun Battalion
its accomplishment as the outstanding unit in maintena
of mator transportation throughout the Tsthmus.

The 903d AAA (AW) Battalion recently comp
practice firing of all automatic weapons and machine g
with excellent results.

The Brooklyn Dodgers visited Panama from 7 to
March and were hilleted at Fort Clayton. They played
series of games with Panama and Canal Zone t
and won all but one game. Service teams composed of s
from several unit or Post teams met the Dodgers in
strictly service games.

At Balboa Stadium on March 14th, the Pacihic side ¢

was trounced 17-0, but at the Mount Hope Stadium

"17 March, the Atlantic side team managed to hold

"Bums” to @ 14-14 tie in 10 innings. The game had w0 I
called because the Dodgers had anather game schedu
tor the period

Recent CAC returnees to the States were Major |
Stabler; Captains S. N. Korecki, A. S. Holder, and H.
Thaxton all formerly with 65th Antigircraft Artillery G

As one phase of his visit here Assistant Secretary of V
Peterson inspected antiaircraft artllery installations of
65th AAA Group.
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South Sector Command

Fort Rucer, Hawan, APO 936

Bricapier Gewerar James E. Moore, Commanding

The month of AMarch brought marked changes in the
military setup within the Hawaiian Group. Largest major
change was the redesignation of the Hawaiian Artillery
Command as the SOUTH SECTOR COMMAND. Con-
currently the Army Port and Service Command was in-
activated and many of the units of that command were
pansferred to the jurisdiction of the South Sector leaving
only the major elements dealing with port activities under
a headquarters labeled the 55th Medium Port.

In its new role the South Sector Command assumes not
only the responsibility of the island’s artillery but the train-
ing and tactical employment of all of the army’s ground de-
fenses in the event of any state of emergency, plus logistical
support to be furnished all troops, troop units and elements
within the area of the command.

In a move to conserve both manpower and funds, the
South Sector Command takes up the service or housekeep-
ing duties of the ten military installations in the Honolulu
area plus certain training and firing areas in various sec-
tions of the island where the areas are suited to the character
of troops assigned South Sector. The ten posts, many of
them Jong familiar to Coast Artillerymen, are: Forts Arm-

strong, Barrette, DeRussy, Hase, Kamehameha, Ruger,
Shafrer, and Weaver; Camps Malakole and Sand Island.
Command Post of the South Sector Command is at Fort
Ruger.

Manv details of command have been delegated to the
Commanding General of the South Sector in addition to
the performance of the tactical missions and include: opera-
tion of post, camp and station supply agencies; repairs and
utilisies functions, including packing and crating, and fur-
niture manafacture; functioning of Post Planning Boards;
Military Police functions, including CID activities and
loyalty checks of civilian personnel; Caretaking of all Sea-
coast Artillery installations on the Island of Oshu; operation
of recreation facilities including athletic activities among the
posts and the rest camp at Fort DeRussy; operation of a
labor pool; operation of bakeries, laundries, commissaries,
refrigeration plants and warehouses; operation of schools;
assignment of family-type and dormitory-type quarters to
military and War Department personnel; administration of
Civilian personnel; purchasing and contracting; investiga-
tions and handling of claims against, and in favor of, t%le
government; and inferior courtsmartial.
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HeapouarTeRs, 981 ANTIAIRCRAFT ARTILLERY GROUP
Forr Xamzmanena, Hawar, APQO 956

Coroner Wirriam L. McPraEgrson, Commanding

All units of this group, with the exception of the recently
activated searchlight unit, participated in the Joint Army
and Navy Exercises conducted in conjunction with the
Pacific maneuvers in March 1947. Equipment was moved
to tactical positions which had not been occupied since
shortly after V-] day. These positions were visited during
the Joint Army and Navy Exercises by the Commanding
General, AGFPAC, Lieutenant General Hull. Major
General Decker, Chief of Staff, AGFPAC and Brigadier

General Moore, Commanding General, South Sector Com-

mand visited the positions with General Hull.

The exercises aided greatly in familiarizing both officers
and enlisted personnel with the problem of providing anti-
aircraft defense for the vital installations of this island. At
the critique following the JANX, attended by high ranking
Army and Navy officials, the outcome of the attack was not
announced, but the opinion of all was that invaluable
training had been achieved by all participants.

Headquarters and Headquarters Battery 98th AAA
Group moved from Fort Shafter to Fort Kamehameha as a
patt of the general reorganization program on the island.
The 97th AAA Gur Battalion and the 31st AAA Opera-
tions Detachment are also at Kamehameha while the 867th
AAA AW Battalion is at Fort Ruger and the 88th AAA
Searchlight Battery is at Schofield Bamracks.

LI A

351 Coast ARTILLERY MAINTENANCE DETACHMENT
Yort Rucer, Hawair, APO 956

Lieurexant Coroner Cuaries G, Youne, Commanding

During the period covered by this newsletter we find
many changes have taken place. Late in February orders
were received transferring Colonel Leonard L. Davis, Com-
manding Officer of the Hawailan Seacoast Artillery Com-
mand since 20 January 1947, to the duties of Chief of Staff
of the newly activated South Sector Command. This trans-
fer resulted in Lieutenant Colonel Charles G. Young
assuming command.

Since the mew South Sector Command replaces the
former Hawaiian Artillery Command, 5 March 1947 saw

the inactivation of Headquarters Battery, Hawaiian Sea-
coast Artillery Command.

With the activation of the South Sector Command the
control of the various Army posts in the South Sector was
turned over to the Commanding Officers of tactical unies
stationed at the various posts. This resulted in the Com-
manding Officer, 35th Coast Artillery Maintenance De-
rachment assuming command of the pests of Fort Ruger
and Fort Hase.

The mission of this organization continues to be the
maintenance of the numerous seacoast installations scat-
tered throughout the island of Oabu. More and more of
this mission is being carvied out by usc of roving mainte-
nance detachments.
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The Antiaircraft Artillery
and Guided Missiles Branch,
The Artillery School

Fort Bliss, Texas

Majon Gexerar Jonx L. Hosmen, Officer In Charge

The following changes occurred during the month of
March 1947
ARmIvaLs

Name I.L.‘I-'Hlf"tl:uf

Not vet joined
Mot vet joined
Csunnery

Caolane] _|L|||r| A Saw yer
Captain James M. Bouton
[‘.‘lltl.un Leo V. ||.I!.T.'n

Deranrunes
Destination

2502d ASU Pennsylvania Na
tional Guard Instructors
Detachment, Harrishurp,
Pa.

The Artillery School, Fr. Sill,
Okla,

WBCH, El Paso, Texas

WBGH, El Paso, Tex

Separated from Service

AAA & GM Cir., Fr. Bliss,

Name

Lt. Cal. Carl Lentz

Lt. Cal. John P, Mial

L. Col. William H. Muorris
Major Dale F. Petex
Major George Tollini

Major William W. Wipf

Texas

Captain Harold M. Dudley AGF Board, No. 4, Fr. Bliss,
Texas

{-.q:nt.s:iu Robert L. Lawrence "';l.'il.lf.ﬂ.i.lll! Center, Fr. Dix,
™. ]

Ist Lt Frederick V. McWald

‘Q{-}mr.ilml from Service

May-]und

(/5 Ht:phi;rmc'nl Depat, G
Steneman, Calif.

0% Hrp!.h cment I}u'}‘n:, G
Stoneman, Calif.

Ist AAA & GM Bn., WSI

Las Cruces, New Mexico

Ist Lt. Norman L. Pruetie
CWO Wilkson . Richandson

WOICG Flovd H. Bartlen

The following changes occurred during the month
Aprl 1947:
Armvais Ry

Name Depariment

Major Burrell GG. Brown
(_'.qﬁ.un Hiram H. Grifhth
Captain Walter L. Roe
Captain jm-r.-is':: P. Swanik
st L. Williarn H. Harden

Research & Analvsis

I ||.'.!d+.1u.||‘|!n'rg Commandant
Mot vet joined

)

Not ver jpined

Durarrumes

Name

Lt. Col. James N. Sexton
Major William A. DePalo

Deestination

WRBGH, El Paso, Texas
The ."nl'l!iHL'I}' School, Fe. Sill,

l...ﬂtl.l.

Captain Paul H Barton 384th AAA Gun Bn, Fi. [ﬂiu?"
Texas

Captain August Koenig 2B4th AAA AW Bn, Fr. Bliss
Texas

Captain John E. Morton
Captain Alvin ©. Oyen

Sepamted From Service

The Astillery School, Fr. Silly
Okla.

Detachment of Patients, lﬂi
GH, Fr. Richardson, Alasks

“it'i:.;r.unl from Service

The .".nilh_'rj.' School, Fr. Sill

Captain Gerald E. Renegar

Captain Victor F. Thomas
Captain Joseph A. Tringali

(kla.

Ist Lt. Frank S. Benford 284th AAA AW Bn, Fu Bliss
Texas

tst L. George R. Calkin The Artillery School, Fr. Sill;
Okla

Petachment of Parients,
WRGH, El Paso, Texas
Hrp.u.nu:l from Service
/S Deplacement Depet, Cp
Stoneman, Calif.
Detachment of Patients,
WRBGH. El Paso, Texas
Detachment of Patients,
WBGH, El Paso, Texas
Sepamted From Service
Sepamted From Service

Ist Lt. James W, Chaney

st Li. Brandt “‘!‘}tnun
st Lt. Alvin E. Fort

lst Lt. Robert F, Krueger
st Lt. Klare C. Movyer

Ist Lr. Kirk . Sievers
WOIG Lawrence 1. Woltord

T W W

6% AAA Guroor, Saean, APO 244

Lieuresast Coroner Joseen . Moore, Commanding

The 69th AAA Group with its attached battalions is con
tinuing to operate the MARBO Personnel Center and
Casual Depor while supporting the mission of the Saipan
Armyv Garrison Forces and maintaining an active Antiair
craft Artillery Training Schedule

Due o !Ht-lllip]l' missions of the Group and the decrease
in pn'r»nnm-]. Group p-vmmm-l are .!l.'ti'l.'-_’]_'l. participating in
the training activities of an AAA Automatic Weapons Bat
tery .1m] one AAA Gun H.L[lr!} ‘I.‘-.'wl.l_v.- :.Id.lr !r.{LLill_s.:

missions are being scheduled and "-"-'l'l.'!'-l:l- rget missions
far the automatic weapons have been scheduled for earle
Mavw 1947,

Recreational trips ‘1o Japan have been scheduled on o
monthly basis by MARBO }ll'.u]':!u.lr'tt'i.\ at Guam. The
first contingent of men selected from the Group, departed
15 F;-I-.ru,;r!.' tor a six -.];T:l.' Iir.'l‘llu| of rest and FL'\LI[R'T.JHHH in
Kvoto, Japan Individuals selected for the trips are choset
on the basis of the longest service in the Marianas Boni
Command Area. Those making the first trip included:
Master Sergeant Arthur W. Mires; Staff Sergeants Willia
W. Ainsworth, James S. Vest; Sergeant James V. Patterso



The Seacoast Branch, The
| Artillery School

Majon Gexenar Ronent T, Frepemex, Officer In Charge

In January the Academic Department graduated two
s classes in Seacoast Electronics and Submarine Min-
ing. During March, the Officers Advanced Class from the
Artillery Center, Fort Sill, consisting of one hundred and
wven officer students, was here for three weeks of instruc:
jon from 10 March through 28 March inclusive. Upon
ipletion of this course of study at Fort Winfield Scott,
ese student officers were given two weeks amphibious
trining at the Naval Amphibious Training Base, Coro-
naco, Calif, to complete their course of study at The Sea
coast Branch of The Anillery School.
Eleven current courses are being offered. They are as
rﬂ]]“u'i'.

a. Ormcens Counses:
The Artillery Engineer
Submarine Mining
Advanced Seacoast Artillery (Gunnery)
Associate Basic Artillery

+ b. Exvisten Counses:

1; Seacoast Artillery and Marine Power Plant
Seacoast Artillery Gun Dam Computer
Seaconst .'\rri"ur}' Wire Communications
Seacoast Radar Bepair and Maintenance
Submarine Min::?nmmuc Electrician

A Radur Operator

Master Gunner

Plans have been completed by the Academic Depart
t for the work in Extension Courses 1o be transferred
15 Fort Sill. The held work will continue to be done here
t the supervision will be from Fort Sill. Major Kuhn, a
er member of the faculty here, 15 now on duty with the
artment of Extension Courses ar Forr Sill.

OUn 19 M'.l}r, the new Navy School and Harbar Control
for Army Officers will begin. Naval officers and enlisted
sonnel have been working diligently 1o complete prep.
ations [or the course of tlult]}‘, This is a new ofhcers
rse in Harbor Entrance Control and is aimed at the
ration of Army officers for joint staff work with the
"m'j;. The scope of study to be attempted is broad and
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will provide the officer with a working knowledge of Navy
weapons and matériel. As a part of this course of sudy,
joint Harbor Control exercises will be conducted in the
Harbor Defense Control station at Fort Winfield Scott.

During the summer months two large classes of Reserve
Officers and National Guard Officers will be enrolled at the
Seacoast Branch of The Artillery School for a course of
study. A wide variety of subjects will be offered to these
Reserve Officers and the program is aimed at providing
them with & complete up-to-the-minute review of policy,
weapons, tactics and proposed operations.

Major General Clift Andrus, Commandant of the Artil-
lery School, Forr Sill, visited the School for the first time
during the latter part of April.

The following changes occurred during the month of
March 1947:

Anmivars
Name Department
Captain Russell J. Hutchison ~ Asst Exec O, Arty Det,
SC Br, TAS
Captain Robert S. Phillips Writer, Tng Publ Off,
Mine Det, SC Be. TAS
Deranrunps
Nawe Destination

Major James O. Murphy

Trid 10 O/S Repl Depo
Ist Lt. Joseph T. Donohue, Jr.

Trid to Army Gound Forces,
Fort Monrmoe, Va,
Trfd to Detachment of Pa-

tients, LGH, San Francisco,
“alif.

CWO Fredenick W. Bobas

The following changes occurred during the month of
April 1947:

Anmuvacs
Name
2d Lt. Jack W, Stallings, Jr.

Department
Aide-de-Camp,

Hq & Hq Det, SC Br TAS
Reconnaissance Officer,

Hig & Hy Det, SC Br TAS

Deranrunes

CWO Herbert |, Gans

Destination

Trfd to The Arillery School,
Farr Sill, Okla.

Separated from service.

&"pumtl:d from service.

Trid to Det of Pnts, LGH,
San Franciseo, Calif.

Separated from service

Trfd o Detachment of Pa-
tients, LGH, San Francisen,
Calif,

Trfd o 6700 ASLL, Arfzona

Organized Reserve Instr G

505 Luhrs Bldg,, Phoenix,
Arizona

Trtd to 388ch Band, Fort
Lawton, Wash,

Name
Major William F. Kuhn
Major Carmoll L. Lancaster
Capt. Lester B. Townsend, Jr.
lst Lt. Tom C. Cox
Ist Lt. Willis E. Posvell
Ist Lt. Roderic A, Vamey

CWGQO John R MeDonald

CWO Thomas H. Miller
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WD and AGF Special Orders covering the period 1 March 1947
through 2 May 1947. Promotions and Demotions are not included.

Ma ok GENERALS
Doniwun, Richard, to retired,

Buooaomy GENrRars

Richardson, William Lloyd, to transferred to AC,

Wehle, Walter L, to Hg Third Army, Atlants,
Ga,

CoLoNELs

Adums, Edward Forstall, to transferred to CAC.

Barher, Edward, 1o transferred o AC, .

Bartlest, Laurence W, 10 AA & Guided Missile
Br The Sch, Fr, Bligs, Texas.

Bates, Russell E, to 12424 ASU Office Sr. State
DORC Instr for New Yaork, 90 Chorch St
New York 7, N. ¥, Detailed as CAC lnstr.

Bell, Clarence O, o retired from active service

Blain, Arthur C., t0 retired.

Blumenfeld, Charles H. o Stu Dot Industrial
College of the Armed Forces, Army War Col-

. Washington, D, C.
reau, Mapoleon, to Office, Sr. [nstr. ORC
State of Texas 41% W. Fourth 5t, Austin,

Texas.

Brucker, Wallage H., to OC of S, Washington,
D, €. w/dy in O Sy Supply and Procurement

Bullard, Ahraham L, to retired from active
duty.

Bullene, Lathrop ., to Firse 1202d ASU

Det Mo, #, Pr. Prehle, 5. Portland, Me,

Carroll, James B, to Eastern Fenna, ORC Inatr
Gp, Philadelphia, Pa. _

Carter, Manhall 5., w0 OC of 5 Washington,
D.C

Cordell, Ben E, to Hg AGF, Fr. Monroe, Va,

Deichelmann, Matthew Kemp, o transferred to
AC,

Donnelly, Harold Cooper, 1o transferred - AC

Dutton, Denald L, to Second Army 2101 ASU,
F. Geo, G, Meade, Md.

Fairchild, Frederic Henry, to trunsferred to AC

Folk, Frank T. to Office Awut Secy of War,
Washington, D, C

French, Charles A, o Fifth Army 3017th ASL
Fr. Leonard Wood, Mo,

Gunn, Clem O, to retined.

Hackman, Emory Edwin, to transferred to AC

Hayden, James L, to reld from 1GD and asgd
f:llr dy at USMA, Weit Point, N, Y.

Ingram, Wharton G, to Aarignos-Bonin Comd
Guam, Maridnas., Mailing  address  Casual
Fers Sec, 16th BPO, APO 249 ¢/o PM San
Franciscn, Cal,

Johnson, Harold 5., to Sixth Army, Presidio of
San  Francisco, Calif,

Jones, Clifford R, o AGO Casuals, Washing

mnédD. C atchd’ for dy w/WD Pers Records

Keeler, George B Jr, to Industrial College of
the Armed Foroes, Washington, D. €. for
dy w/Stft & Faculty,

Kendall, William H., o detsiled in S5p 5

KEyster, Olaf H., Jr, to from P. HILRCOM o
Stu Der Nat'l War College, Washington, D
C. Rept not later than 28 Aug. 1947.

Lane; John ). to Ofhce of Dir of Plans and
Opr, OC of 5, Washington, D, C

McCGarraugh, Riley E, to Folton Cownty High
Schools, Atlant, Ga.

McKinney, Marvin John to tmnsfered o AC

Metz, Thomas MG, o Hq AGF, Fort Mom-
me, Ya.

Moerow, Samuel Howsrd, to transfermed to AC

Connell, Geoffrey, to retited from  active
SETVice,

Pendlcton, Hany E. to OC of 5 Washingron,
D. C for dy w/ WD Manpower Boand.

Rumsell, Sam C, to Office Dir of Research &

Schabacker, Clarence H., to AGF Pacific, Fu
Shafter, TH Maziling address Casnal Pern Sec
13th Base PO, APO 439, ¢/o PM, San Fran-
ey, Calif,

Seward, John R., to 4404th ASU N. Mex NG
Tontr PO Box 1018, Senta Fe, N. Mex,
w/sta at Albuquerque, N, Mex, Detailed as
CAC Instr.

Tarrant, Legare K to Office Dir Plans & Ope
OC of 5 Washington, D. C.

Thomm, Benjamin A, o Reld from demil an
CAC

Totten, Robert, o transferred to AC
Walbach, James de B, to retired feom sctive

Wi!lui Sherman E. to retited from  active
service.
Worcester, William ], 1o Resigned.

Lirutenant CorosNges

Abrzhams, Rolland 5., to Atchd unasgd Army
Finance S5ch, St Lous, Mo.

Albergotti, Julisn 5. to South Caruling NG
lastr Gp, Columbis; 5 € w/sta at Lancaster,

s C
Bain, James Gallaghet, to tramiferred o Ord

Dept.

Beaver, Francis L., to Far East Comid, Yokohama,
Japan. Temp mailing address Casual Officers
Co., Cp Stwopeman ORD, Pittsburg, Calif.

Black, Edwin Fahey, to transfermad to Inf.

Boughten, Rolind Wallice, [r. to traniferred
to AC

Clark, Edwin MeCord, to relieved from uctive
duty.

Duahlguist, Froderck € to Sixth Army G401
ASL! San Fancism Recte Dist, Presidio of
San Franciseo, Calif

Coffin, Ralph Breckinridge, 1o transferred to FA.

Cozatt, Clarence Alberr, to teansferred 1 Ond

Curtin, Richard Danicl, ¢ transferred to AC

Darrah, James T, 10 Hg AGF, Fort Monme, Va.

Davis, Faul C, 1o AGF Board & Det Noo 4,
Fort Bliss, Texas

Di;c&]:-hn Brazelton Fillmote, to tramferced to

Dowle, Phallip V. 10 AA & Gm Be the Any
Sch, Fr, Bliss, Texa

Fernstrom, Carl H., to Arty 5ch, Fort Sill; Okla

Ferrill, Harlan Benton, 1o transferred to AC

Flynn, Ralph Martin, to Transferred 1o Inf

Fultz, William 5.. to Hg AGF., Fort Monroe,
Vo

Gay, Alvin Christian, to tansferred 0 AC,

Grotte, Helmer M., o 2309th ASU MDW NG
Imstr | Det, Washington, D, € Detailed i
CAC Inatr.

Hanson, Charles €, 1o 4309th ASUT Office Sr
State Imstr ORC Seate of Okla, Oklahoma
City, Okla, Detailed as Asst te Sp, ostr

Hamett, John Stevens, io fransferred o CE

Hayman, Firman K., to detailed in 5p 5,

Heinrich, Charles Thomas, to transferred 1o Inf.

Henry, Willlam [, to tramiferred to FA

Hudiburg, Howand B, to AGF Boand & Det
Moy 4, Fort Bls, Texas.

Tones, Emest Bryant, to transferred o AC

Lawlor, Robert 1., to Hg Fust’ Ammy, Governors
Iland, M. Y.

Leidy, Rowal L, to Sty Det Comd & Siaff Cal-
lege, Ft. Leavenwnrth, Kansas

Leis, Domald L., o Philippine-Ryukyus Comd,
Manila PI. Temp mailing Casnal O4-
ficers Cor, Cp Stoneman ORD, Piteshing, Calif.

Lenty, Carl, to 2302d Penna NG [ostr Det,
Haurrishurg, Pu w/sta af Reading, Pa. Detailed

Linderer, lawrence W, to Hg First
Governors Island, N. Y,

McKenpey, Stewart L, to detailed as

GSC & = to WDGS.

Massello, William, Jr., to Comd & Staff
Fr. Leavenworth, Kans, for dy w
Faculty.

Miley, Henry Augustine, Ir,
Ord

Morgan, John Brown, to transierred to

N{hﬂ:ﬂ: Rusaell Manly, to transferred o §

Nye, David B., 0 Arty Sch, Fort Sill, Okda.

Passarella, Pasquale Francis, to trandereed
FA. [

Peteoman, Asthur C., to OC of 5, W
D. C. for LZ w /O Dir of Intelligence.
Pohl, Marion G.. w Hg AGF, Fort Monroe,
Pope, William P., to Arty 5ch, Fon Sill,
Porter, Gwinn U, to Ground Gen. Sch,
Riley, Kans. for dy w/Staff & Faculty,
Rarcliffe, Lamar C., 00 AA & Gm Br, the
Sch, Fr. Bliss, Texas

Bauch, Alfred R., to Hg Sixth Army, Prosidio
San Francisco, Calif.

Hoth Arthur, to Air War University, M
Field, Alabarma.

Sacerdote, Svydney Emil, to transferred o FAC

Scntt, {a.mn Armits, Jr., to transferred to [nf !

Shumsky, Albert A, 0 detziled as member G
& asgd v WDGS.

Singleton, Clifton B, o 33th ASU G
ORC  Instrs, Atlanta, Ga.

Smith, lames Pickest, to transferred (o FAL

Splain, John Farley, to transferred to AC

Thomas, Richard G, to AA & GM Br, the
Sch, Fr. Bliss, Texas.

Wilson, C. Porrest, to retired, _

Wolfe, Yale H, o USMA, West Point, N,

Majons

Adeock, Charles Warren, to transferred to AG

Barker, James Wilbur, to transferred o FA.

Baxter, Wyley Lovelice, to transferred o AC

HBeach, Conrad F., to TAG Sch, Carlisle Bks,
f/dy w/Staff & Foculty.

Hogue, William B, tn the Abn Sec, the Inf S
Ft. Benning, Ga F

Browne, Harvey Seymour 11 to tranifersed 1
Ind.

Batler. Clifton Lewis, Jr. to trnsferred to A

Butler, Jemes L, 0 RTC, B Ond, Calif

Butier, Sanford ], to OC of 5, Washington, [

D
Clark, Robert Evarts, to transferred to CE
Clifton, Jehn Rodgers, o transferred (o CE
Cale, MNorman B, o detniled a8 member GSC 3
agd to WDGS
Comnolly, Donald Hilasy, to transferred o FA
Crane, Richard T, to relieved from active. d
Davis, Gerald W, to detailed as member G
& asgd o G5 w/trooph
De Palo, Williarm A, to the Arty Sch, Fort S
Okl |
Dunn, Jmeph F, to tramferred to FA. 4
Eckitein, Punl A, to OC of 5, Washington, D
C
Elam, Charles R, to Philippine-Ryukyus Ca
Manila, PI. Temp mailing address Canzal
ficers Co, Cp Stoncman ORD, Pitnburg, Cs
F:Etunk-. Geoege Chandler, to traniferred
k™
Duckwall, Richard Lewis, to tramsfereed o F
Figdier, Arthur Albert, to tramsferred o F
Fisher, Thomas Legate, 11, 1o transferred 1o
Goodrick, Carl H., to Hq Fourth Army,

Development OC of & Washington, D. C o CA Instr Penma. NG. Sam Houston, Texan,



Frederick Lorimer, to tamferred 1w FA.
hn McMullan, to transfermed o AC
. Edward Henry to transferred o

Charles E, m Marisnas-Bonin  Comd,
m, Mariangs Temp mailing address Cas-
E:Iﬂ?ﬁ-ﬁ:ﬁ Co, Cp Stoncman ORD, Pittsburg,
gr, Brute Barton, to tranaferred to Inf

Qacey, Peter |, to Far Haat Comd., Tokyo, Japan
Teenp muailing addreas Cagal Pers Sec Central
lﬁml D[uilugm, APO 303, ¢fo PM San Fram.

ailoccs, Gerard Anthooy, o traasferrd o AC
gtal. Anton, e, to CAC CIC Cen Holibird
‘Sig Dep, Baltimore, Md.

ek, Calvin B, to Firt Army Hg & Hg Det,
THD of NY, . Hancock, N. Y.

iLawrence, Evgene Francs, to tramaferred 1o CE
Adﬂlph Jobn, w0 tansferred o AC

o George B, o detsiled a5 member

GSC & asgd to WDGS

oy, Charles - O Jr, to Hllll}'l‘illmllrl.lkyui
Slpmd. Manila, P, Temp. mai ddren
Casual Officers Co, CP Stoneman O Pitns-

" burg, Calif.
Moyer, Maynard G, to Stn Det WD Language
! el Chi

Pei ;

I.nb::mrdin;_ tiv tranaferred 10 FA.
fConncy, John Peterson, to transferred o AC.
I.T.:iur, Francis X, to AGF Pacific, Fu Shafter,

an, Baroyr, o melieved from active

mer, Hirmon Portes, to transfermed 1o FA.
jichey, Andrew W, to 66015t ASU Calif NG
antr Gp, /0 State AG, Sacramento 14, Calif
;'h_.::a ut San Dicgo, Calif. Detailed as CAC

3 Donald V., to Panama Canal Dept.
dufes, Robert William, to teansferred to FA.
pardd, William McKinley, to trnsferred o
S C.
, John Joseph, to trunsderred to Inf,
, to mmnsferred to FA,
Hdﬂ. Gnut H., to 267th AAA Gp, Fort Bliss,

%—r George E., o 67015t ASU Calif-Nevada
C Inste Gp, Presidio of San Francisco,
Calif, w/sta st San Diego, Calif. Detailed as
WCAC Instr. :

, Ralph E. to OC of §, Washington, D
€. for dy w/Civil Affairs Div.Rm 2A312,
Pentagon, Washingon 23, D, €.

. Tom B., to Far East Command, Tokyo,

Japan.
rtz, Kyle, to Far East Comd, Yokohama,
Jupan. Temp mailing address Casual {)!Eceﬂ
Co, Cp Stoneman () Pittsburg, Calif.
John W., to Scacoast Br, The Arty
Sch, Ft. Winfeld Scott, Calif,

Amold Ray, 10 transferred to CE.
Thownpson, Fstel Averal to transferred to FA
Vivian, James Alfred, to tramsferred o CE
Wardell, Michael Edward, to transferred to Inf.
Hlson, James Arthur, to transferred 16 AC

CAPTAING

maon, James Bradshaw, 1o transferred to Inf,
wn, Edward Gustav, Jr, 1o tansferred to

. H C., to Philippine-Ryukyus Comd,
Hﬂﬂh"ﬁ Temp ma:lmT-tddr:ﬂ Casual 0Of-
ficers Co, Cp Stoneman ORD, Pittsburg, Calif
William E, to Phili ine-Ryukyus
Comd, Manili, Pl Temp mailing address
Casmtl Officers Co, Cp Stoneman ORD, Pitts-
burg, Calif.

anon, Jack, 1o Hg Seventh Army, Atlanta, Ga
o fata ot Miami, Fla

|

b

Roger Alexander, 1o transferred 1o CE
: . Arthur F, u: Fh.hp;un:-ﬂyuhrm
1 Manila, PL. Temp

Casual Officers Cu, Cp Stoneman O F'!Il:-

mﬁm ms;:rhhmrHPDuH
Calif.
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Buckwalter, John Stamp, to transferred tis AC,

Bart, Roy L, to 3%kth AAA Gun Ba, Fon
Bliss, Texas

Barton, Lewns R, to Far Eist Conud. Yokohama,
Japan. Temp ttu.ilm; address Casual Officens

Ca, Stoneman  ORD, Pittshurg, Calif.
Campbell, Thomas E. 0 AGF FPacific, Fort
Shafter, TH

Chamberlain, Clifion H., 10 Seacosss Br, the

Clu_r'rHﬂ. Walter A., to AGF Pacihic, Fort Shafter,

Chreitzberg, James, to transferred to Inf-
addresy Caspal Pers Sec APO 909, fful":t
San Francisco, Calif

Caollingwood, William Thomas, m CAC RTC.
Ft. Ord, Calif.

Arty Sch, Fr. Winbeld Seott, Calif,
Clark, James P, to Shanghai, Ching.
Cole, Charles Baker, Jr., 10 transferred to FA.
Conmar, “Thomas Tames, ta CAC CIC Cen Hali

hird Sig Baltimore, Md.

Czeeny, William, 't USFFE. Toky, Cln,
Temp maili address C:.mnl
Srineman O Pittshurg,

Daugherty, Glen Eril, to tmm:ﬁerml o Cav

Denham, Willizm Grland ta translerred to Inf.

Dl:hm.ﬂ:hﬂE,mMIﬂrﬂinCEﬂwEmr
Center, Fr. Belvoir, Va,

Daouglas, Arthur D, to AGF Padific, Fr, Shafrer,
TH. Temp mailing Casgal Officers
Co, Cp Stoneman ORD, Pittshurg, Calid

Blgin, Thomas, to transferred to CE

English, Everett W. to Philippine-Ryukyus
Comd, Manila, PI. Temp mailing  addrews
Casual Offwcers Co, Cp Stoneman ORD, Pitts-
burg, Calif,

Fawcett, Toha K., to Fourth Army 42024 ASU El
Paso, U'SA Rite Dist, Fl Paso, Texas o /fita
at Main Sta, El Paso, Texas

Fleming, Dale Robert, to transferred to AC

Flick, Ferdinand H., to resigned.

Galrmuin, Herman, to CAC RTC, Fr. Ord, Calif.

Gillespie, Emen K., to PhilippineRyukyos
Comd, Manila, PI. Temp mailing  address
Casual Officers Co, Cp Stoneman ORD, Pitts-
burg, Calif.

Grant, Edwird €., to Philippine-Ryukyus Comd,
Manila, PI. Temp mailing address Casual OF-
ficers Co, Cp Stineman ORD, Pittsburg, Calif.

Griffith, Hiram H. to AA & GM Br, the Arty
Sch, Fort Bliss, Texas;

Hardison, Walter ML, to AGF Pacific, Fr. Shafter,
TH. Temp mailing address Casual - Officers
Co, Cp Stoneman ORD, Pitsshurg, Calif.

Hartley, Harold I, to USFET, Frankfurt, Ger-
many, Temp nu:lmg address Casual Officers
Det, ORD, Camp Kilmer, N. L.

Hays, Walter L., to Far Fast Comd., Yokohama,
Tapan. Temp ‘mailing addeess Casual Officers
Co, Cp Stoneman ORD, Pittshurg, Calif.

Hl:h. Keaneth C, Ir. 1o thl:prnevltﬁ.lkrus

Comd. Manila PI Temp mai address
Casual Officers Co, Cp Stomeman ﬂ'RD. Pitts-
burg, Calif.

Hodges, Warren Dudley, to transferred to Inf.

Hough, Gerald R, to relieved from sctive duty.

Howard, Charles Edward, to transferred 1o FA.

Jacksan, Page Spencer, to transferred to FA.

Kemp, Herbert Eugen, to trandfered 1o FAL

Kidd, William T., to First Armv Retg Det No,
11, Ft. Hanks, Mawi. w//stn at Brockton, Mas

King, Randolph €, to 1123d ASU Office Er.
State ORC Instr for Conn. 115 Broad St
Hartford, Conn: Detailed as CA Instr ORC
State of Conn,

Koenig, August, to 284th AAA AW Ba, Forr
Blisy, Texas.

Laweence, Robert L, o resigned

LeMaster, Roger H.. to Manianas-Bomin Comd.
Guam, Marsapas. Temp mu.'ng sidress Cas-
ual Ovficers Co, Cp Stoncman ORD, Pittsburg,

Loop, Vincent C, w Panana Canal Dept.

Lown, Juncs M., 0 Marisnes-Bonin Comal
Guam, Marisnas, Temp mailing address Cas-
vpal Officers Co, Cp Swbemin ORD, Pitts-

- 73

Hu&he.!mhj,uﬂtﬁuﬂ&mmd. ¥irkoo
bama, Ja Temp mailing sddress Casual
it oy

1

MoCartaey, Robert W, to Far East Comnd, Yioko-

hama, lapan. Temp mailing sddress  Casual

Oficens Co, Cp Staneman Pittshurg, Calif.
Mmﬂémcl Henry Bailey, Jr., to trandfeered to
A

, Cp Stoneman ORD,

MoGarry, William F., to USFET. T
acdreys Casual Post mﬁu&ﬂﬁ Sluiﬂ;
Ares, NYFPE, Brooklyn, N. Y.
McCivern, James F, te  Phili m-Hrnhm
Comd. Manila, P, Tmtq:
Cawgal Officers Co, Cp 3&0 Pitts.
Mkﬂmﬂm C Phil
- b0 ne-Ryukyus
Comd, Manila, PL Temp mai address
L:uull Officers Co, Cp Stoncman , Pitts-

burg, Cal,
McKinnon, Edward Franas, t0 CAC RTC, Fr
O, Calif,

MacNeil, Mark K, 10 Fitst Amiy 12024 ASU
Retg Det Noo 11, Ft. Banks. Mass. w/sta st
Warwick, B L

Mazzuchi, Reow, w0 AA & Gm Br, the Aty Sch,
Fon Bliss, Texas

Munroe, Donald AL, o Pasams Canal Dept.

Nush, Jumes Herchell, to transferred to CE.

Oyen, Alvin O, to the Arty Sch, Fore Sill, Okla.

Perdman, Abraham, o Sixth Army 69015t ASU
SFFE. Fr, Mason, Calif w/sta at Cp Swne
man, Calif,

Pallo, John G., to translerred o CE

Peterson, John Thomion, o transferred o Ond

Dept.

Petervon, Theodore W, wl’nmmmyl-!qnﬂq
Det HD of NY, Ft. Hancock, ™. Y

Ray, Byron Clinton, to CAC RTC, Ft, Ord, Calif.

Ream, Ellis A, to Far East Comd, Tokyo, Japan.
Temp m.ulm,; address Casual Officers Co, Cp
Stoneman ORD, Pittsbarg, Calif

Reid, Samuel L. to Stu WD Language Sch,
Peiping, China.

Ride, Walter T, o Wash ORC Inur Gp, 733
Central Bldg, 810 3d Ave, Seattle, Wash,
Robideau, Robert J., o AGF Pacific, Ft. Shafter,

TH. Temp mailing address Casual
Ca, Cp Stoncman ORD, Prisherg, Calif,
Rohinson, Michel Andre George, to transferred
to AC,
Roc, Walter L, to AA & GM Hr, the Asty Sch,
Fort Bliss, Texan
Schmader, Willlam P, to Office Sr. ORC Instr
State of Del. w/sta at Georgetown, Delawire.
Scott, Russell Faux, to transferred to Ond Depl.

Seabrokk, Geoege W, to Philippine-Ryukyus
Comd. Manila PL. Temp addiess
Cavaal Officers Co, Cp Stoneman , Pitts-

burg, Calif.
Simon, Shadie, o Far East Comd, Yokohama,
]i;un. Temp mailing address Casoal Officers
Stoneman ORD, Pittsharg, Calif,
rvin H.1 1o Arnty Center, Fort 5ill,

Suﬁm.l.nwurdb F., to Fourth Army 42024

ASUEIPIWUS&EMDM El Puso, Texas
w/sta at Main Sta, Santa Fe, N. Mex.

M:rnuuw to the Armmored Sch, Fort

Sterken, Enfwunl.,] Jr, to Philippine-Ryukyus
Comd. Manila, PL. Temp addrms
Casual Officers Co, Cp Stoneman O
bosg, Calif.

Swartz, Alva William, to tramsferred fo QMC.

Thedos, Jack V., 1o HD of Pugel Sound, Fort
Worden, Waih,

mmpm Albert Nicholas, to tedmferred 10

Trmfds, Joseph AL to the Arty Sch, Fort Sill,

Turner, Aaron B, to Marianss-Honin Comd,
Guam, Marianss. Temp mailing address Cai-
u:'IJDﬁUtﬂ Co, Cp Stoneman ORD, Pittsburg,
Cali

Uml:uf Louis Blanton, Jr, 1o tramsferred o
F

Via, Harold F., to Marianas-Bonin Comd. Guam,
Marisnas 'frﬂnp mailing sddress Casual Of-

, Pits-

_ 5P Trps, o of San Frndso, burg, Calif, ficets Co, Cp Stoneman , Pittsburg, Calif.



FiesT LIFUTEXANTS

Adams, Edwin ., to tosferred 1o CE,
Allen, Joe Lee, to 38ith AAA Gun Ha, F.

rt of

Benford, Frank 5., to 284th AAA AW Bn., Fu
iss, Texus,

Bennett, Charles €, . Far East Command,

Tokyo, Ja
Bizjak, WiIhP;nn-J,. to Philippine-R
mand, Humll P. L. Temp mail a
Officers Co., Tp Stoneman, Calif
Boechlet, Andrew J., to trfd to Inf.
Bowers, William & o trfd to Inf,
Boyle, Joseph F., to trfd to Inf.
Burr, Wesley H. tw trid to Inf.
Butler, Davis S., to Hq Fifth Army, %020 5
Sonnell Ave, Chicagn, 111
Calkin, Geotge R, to the Arty Sch, Fr. Sill,

Callahan, Walter, to trfd 10 AC
Cann, Richard Thompson IV, to trfd to Inf,
Clayton, William V., Ir, to USFFE, Yokahama,
pan—temp address Casual Officers Co, Cp
opoman, Calif, _
Cuoleman, George J., to AGF Pacific, Pr. Shafeer,
TH

Cor, 1_lwp-h ). to Far East Command, Yoko-
hama, Japan. Temp addiews Casual Officen,
C-mun'r. Cp Stoneman, Calif.

Coam-
—Casual

Cowherd, Rohert M., to transferred 1o Inf,
Cox, E C., to Panama Canal Dept.
l:rnrfu; William T., to Hg 4th Army,

Sam I-h)-ultm, Tex

Dix, Roy A., to transferred to AC.

Donnelly, James ], to RTC, Fr. Oed, Calif.

Dunlap, Beady, - RTC, FL Ond, Calif.

Dunn, Robert L, to Marianss-Bonin Comd.
Guam, ternp address Casual Officers Co, Cp
Seoneman, Calif. _

Faleo, Anthony, to 231 SL Btry, Fr Bliss,

Txas,

Fload, Clarence D. o MarianacBonin Comd.
Guam. Temp sddress Casual Officers Co, Cp
Sroneman, Calif.

Fort, Alvin E, o Fr. Shafter, TH., temp add:
Casusl Officers Co,, Cp Stoneman, Calif.

FﬂGnﬁl, Rimsell, o 9th FA Bn, Fr Bennng,

4

Frederick, Floyd, wo tfd to Inf.

Geany, Jobn J., tn Far East Comimand, Tokyo,
Japan. Temp address Casual Officers Co,, Cp
Seopeman, Calif,

THE COAST ARTILLERY JOURNAL

Giamolarco, Dante A., o US Disciplinary Bar-
racky, Green Haven, N. Y,

Githin, Stewant 5., Jr, to transfesred to Inf,

Greene, Marcellus M., to RTC, Fr. Lewis, Wash.

Hall, ‘l'lmm,'l.._lr..mn.mhu TH. Temp
g?u Canul] Officen Co., Cp Stoncman,

H

Harvey, John J., to Mananas-Bomn Commuand.
Guam. Temp address Casual Officess Co, Cp
Stoneman, Calif.

Hduh}LerphP-.mCACﬂID Cp Kilmer,

Hulden, Harold, to RTC, Fi. Lewis, Wash.

%ﬂuhﬂ.muﬂﬁm&ﬂd.
if.

HW}WF,]LMCACRTC.FLM.
i

Johsuen, William )., o Far Fas Command,
Yokohama, Japan. Temp address Casual Of.
Bcers Co., Cp Stoneman, Calif.

jnu,ﬂnﬁuﬁﬂqmﬂurddm.ﬂw.

Retg Birmingham, Ali.
Kipp, Eugene H., Je, to transferred 1o Inf,
K!ﬂ. Martin L., ﬁ!rCAEITC. Ft. Ond, Calif.
Kreml, Edmrdh.,mtmﬂrmdm?ﬁ.

to transferred to- FA.
l.m ﬂ.mlu&MGMBn White
mrmﬁrrmd:.htﬂrmﬂuﬂ
l..uu-.hm"ll:. James A, mw’ﬂmd mn.n':'E.r
McClaymont, ppine Ryukyus
Command, gilml!. PI. Temp address Casual
Officens Ca., €

HmphSunuﬂEI' HTC,IErﬂHtmh
tiply, (11 v
Nlrm?ml F., to AGF Pacific, Ft Sh;i'm-r.

H:nm. James G, to Philippine Ryukyus Com
mand, Manils, P. I. Temp address Cansal Of-
ficenn Co., Cp Stoneman, Calif,

Mets, 1., to Caribbean Defense Commd
Mailing address after 25 May, New Orleans
Pers Center, NOPE, New Orleans, L2,

Miller, William T., to transferred to. Inf.

Moussctt, Arthur, to Marianss-Bonin Command,
Guam, Temp address Canual Officers Co,, Cp
Stoneman, Calif.

Natal, Steve M. o Philippine-Ryukyus Com-
mand, Muml:, Pl Temp address Cavual Of-
hoers Co., r Stoneman, Calif.

Naylis, Edwarc E, to Marianas-Bonin  Com-
mand, Guam, Temp address Casual Officers
Co.,, Cp Stonemsn, Calif.

Ost, Hﬁmln Enoch, 1o CAC RTC, Fr Ord,
Cali

{}Tn, Sammie H., to Far East Command, Tokyo,

apan

Perry, Donald E, 10 CAC RTC, Fr. Ord, Calif

Peterson, Kendall, to Far Fast Command, Yoko-
hama, Japan Tcmp address Casoal Officers
Co, Cp "imru-rmn, Calif.

Pinnick,” John M., to Fr Shafer, TH. Temp
ﬁrj]‘,;:u Casyal Officers Co, Cp  Stoncman,

i

Remmis, John A, to The Abn Sch, the Inf Sch,
Ft. Benning, Ga

Rimmer, Harmon P, to t.r.;n:.fum;::k:ﬁ,cn

Rodgers, Walter G., to Philippene: w Com-
mand, Manila, P, T:E; address Casyal
Officenn Co, Cp Sumun. Calif.

Rutter, Thomas T., to Far East Command, Yoko
hama,  Japan. Temp address Casual Officers
Co., Cp Stoneman, Calif.

Schethe, Edmund, to Philippine Ryukyus Com
mand, Manils, P.I. Temp address Casual Of
ficers Co., Cp Stoneman, Calif,

Shaw, Earl D, to Panama Canal Dept.

May-Ju
Shor, Norman V., m 230 AAA 5L By
Bliss, Texas. \
Sievers, Kirk D, to reld fr active duty,
Smith, Harry F., mCACH.TEHD:I
Mﬁhdmmhmﬁnﬂnrﬂ
Stnart, Wendall A, to detsiled i TC 1
lm;f“m Richard F.f e CAC RTC, Fi. Of

Calif.

Tomlimson, William H., o Philippine Ryl
Cmmui.Msmh.PLTmpadd:m "
Officers Co., Cp Stoncman, Calif
Wahu;;a.haml—' o CAC RIC, Fr @
Cali

I.ume to Far Eamt

W
m
‘W‘dls. Tﬂm to Philippine R "
hhni‘h PI. Temp address i
Stonerman, Calif,
W:Iium-. llnm H; o ﬂlr East
Yokobarma,

apan, Temp sddiess Casual O
ficers Co., Snumn. Calif. 7

Spconn LINUTENAKTE
Bcr-ky. William T, to Far Eawt Co

Cuml-'unhs to Far Enst Commuand, Ko

Itmmr €, to Marianas.Bonin Cis

mand, Guam, Marisnas, T:m.g mailing :
Casual Officers Co, Cp

Pittsburg, Calif.

Elliott, _lumn S, s Far East Command, Yok
hama, Japa

F‘M ]l‘lﬁl: !‘... Je, w0 Far East Co

Korea
Geary, John €, to Far East Command, Yeb
Japan.
Hickey, Daniel W, 111, to Far East Con
Japan.

Horne, Harmld W., w Far Bast Co

Yokobama, Japan. Temp mailing

Casual Pers Sec, Central Mail Directory,
303, ¢/o PM, San Francisco, Calif.
Inskeep, James H., 1o Mananas-Bonin
mand, Mananas,
Kelss, Minor L., to Far East Command,
Kline, Roland A., to Far Ext Command, K
McCoy, Robert W., to Far Fau Co
Korea,
Matejoy, Stephen A, fn Far East Co
Korea
M;}d:ﬂhﬂl. . M., 1T, to Far East Com
e,
Meola, Ralph A, 1o Maranas-Bonin Comma
Guam, Marianas,
Hm.;.uﬁml-:u Dtr}l'ﬂ R,
Yaokol apan.
Palnmiiﬂ,ﬂ;;nmﬂn M., fo Marianas-Bonin Cos
mamd, Guam, Marianas.

Ful:zi. h:?nll'um R, to Par East Cunmunﬂ
Yokohama, Japan. ]

Pleifer, Thuuui E" to Marianas-Bonin CnlM
Guam, Mananas

Rovis, Del Patrick, to Far Ean

Kaores,
Ruble, Richard L., 1o Marianas-Bonin
Guam, M:mllm

to Far East Com

Sadler, n A, to Far East Command, Kores

Sheffield, Robert X. to Far East Command
Korea

Tharp, Blucher S., Jr. to Far East Command

Yokohaima,
11m:-r:. hym;l:rd E, o Far Esmt Commarsd
Yokohama, Japan,
Wicringa, John 5. Jr, to Far Ean
Yokobama, Japan

Don’t miss the Book and Engraving advertisements in

this issue—~Compare our prices and service.



BOOKS and MANUAL

To ORDER ANY BOOK
listed in this book list or reviewed
in this issue—or any other book--
HANDY ORDER FORM

CUT OUT AND MAIL
WHEN FIGURING ACTUAL COST OF BOOKS TO YOU, DEDUCT 15% OM QRDERS OF

_____J_N&Hlﬁ_____

THE COAST ARTILLERY JOURNAL
631 Peansylvania Ave, N.W.
Washington 4, D. C.

Please send the following books:

[T] Yenclose $ae o v e
[[] Send bill to Company Punid, - oe oo ao oo

Nams {Plasss print)

[] Please charge to my account.

Name {Fleass print)

{Address oF box mumbsr)

The Coast Artillery Journal can get
you any book in print. This is a list of

books ready for

Titlew preceded Ly » star (%} are sveilable for parchase ouly by members of the Armed Services on sctive duty

BEST SELLERS Haldion Goines [Shepard) .. .00

| Calden Egg |PoNak] 2 . 300

Fiction Hipcktery lﬂhl‘nlt"'l:r't: - e 2.50

B Thy Congueity [Hope) . venes 2758 | Wdoly i the Cave [Frokoschi . LTS
Jadromeds (Marmar) ........... cevesnee 275 | The King's Geneiol [de Moorer] .« 1.00
el Form [Ovwell] ... veseiresoas 175 | Kngablood Eopal (Lewi] . voe 100
ol Triumph [Remorgue) : viv 300 | Loed Hoinblower |Foraiter) A ]

© Fa Doughter [Marguend] ... viierans 278 | Lydic Soiley [Robems) ....... .. 200
Reve (Costain) ...... e T T . 1,00 | Miracls O The Bells [lanney] . 4,00
R 2.75 | Wi, Adam [Franh) 2.50
Cammand Decuion |Haine) B « .50 | W, Roberh [Heggen) vu 250
el | o Lonely Mon (Weed] ........,...c., 300 | Might ond the City |Kersh) v 178
Delcimer Street [Collim) . ...... voe 200 | Pescock Shech Hin Toil (Hobart) ve TS|
Fens Al Anderson’s Houe EWiHmrnl.m] < 275 | Rhubsrh [Smith) oy . 2.00
— S

Saigon Smger |Maion) .

The Solem Frigots [Jeominga)

The Taoks Pl (Wardl

Toles of The South Pocific LH-ci'r!nert
Then ond Mow LHnughu'nJ

Too Eorly To Tell [Weidman) |
Weak ond ihe Sheng [Kersh) ...,

Non-Fiction

A He Saw It |Eoosewslt]

Age ol Jocksma [Schiminger)
The Americon [Fast] ........
Anenol of Democracy |N-iw-r| -
Decr Fatherland, Rest l}uueﬂ-_r [ Beowust e Whm] 1
The Egg ond | [MocDoncld) .
Home Country [Ernie Pelel o.cooociaionaan,
| Chow Frepdom El'm-r,.hlnh:i

Information Fleate Almanos [Kieron)
Jouiney To The End of An Era [Hall|

Lincoln Reoder [Edited by Angle] 4
Marihall—Citizen - Soldier (Frye]l . ...i.000
Mot 5o Wild o Dreom [Sevoreid] .....oocones
Cur Shore of Might [Middlaton] ...

Tha Platters [Cathan] | -
Reconguest [Abend) e
The Bootewelt | Enew [Porkin

prompt shipment.

2.50

., 3.00
. 2.50

2.00
2.50
3.00

.. 2.59

v 300
vie .00
o 300

. 4,00

.00

. 275

4.00

. 3.50
. 2.00

3.7
3.75
375
3.50

. TS
oo 3.50
. 278

375

Running The Country [American l'ndmu in Aﬁ-oﬂl 4.75

Shote Dimly Ssenm [Ellla Asmall)
Saldiei’'s  Albam

The Sirange Alllonce I.Bumr!l

Tha Shrength We MNeed |Eial]
Smickon Lond [Tegwall)
Sorreplitboun  Entry  [George]
Thark You, Mr. Preaident [Smith]
There Won a Time (Toplor Caldwsll] ...
This s My Sory [Budanz)
Together |Masihall]

Tout of Duty Doy Pesm)

22 Coily in Murembarg [Kalley}
Where Are ‘We Heoding? [Welles)

WORLD WAR Il
The Big Picture

Brarabon Diarim
Decton af War |r||r1t|r i
Fighting Divlibon [Kaha & k'.l:l.uﬂoun! e
Globol Waorlars [Mewrer & Rojchmon) .
Induitry—Cvdrance Team [(Campbelll .
tron Oul of Colvary [Halll
The Lost War [Kata]
The Mighfiest Army |Detzer]
Megre In World War 11 [Silvera}
Mew Wors of War [Winiringham| .....
Bluries in Action [Flikke]
Owr Yichy Gamble [Longer)
Foper Bullets (Margalin
Pearl Harbod ['u'.nrgqmrrrh'l dasadn
Plotters [Corliem) .....vcccvncnacs
1739 i 1943—Report on the Asmy
{Gan. hgryholl]
Clath edition
Fighting Forces adifion ;
%3 ta 1PS—Cenernl Marshall’y Report
Fapes edition
Fighting Forces edition
Map wpplement
Secret Miniomn [Iochor)
Lerret Sesion Speeches o Winiton Chuerchill
Lefected Speeches ond Stafements of Carerol
ol the Army Georgs C. Morshall
Clarh wdtingn
Fighting Forcer edition
Shghtly Out ol Fooes (Cepa)
Sab Rown [Ahiop ond Broden|
17 Moniths That Changed the Weaeld (Lesvewr]
The Wor Reparty [Marsholl, King, Amold)
We Cought Spiey [Schworewelder)
World War Il [Shvgg ond De'Wesrd)
Yeon of Wiath (Low] ..

Air Forces in Adinn

| Al Fesees Raader (Corlnie)

. 3.00

5.00
3.T5

. 3.00

4.50
2.75
2.50

. 3.00

ioo
3.50

. 3.00

3.00
3.00

4.00
5.00
2.50
1.00
5.00
4.00
.75

35

25
2.50
31.75
2.50
3.00
3.50

V.30
25

1.00

25
1.25
175
2.00

275

25
3.00
.50
3.00
7.50
3.00
175
3.75

. 375
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Betin Beockhaod |Molcemb & Vordagrh]

A Guone (Hettoe & Booney) ... ... ... ... 2.50
Aa Oferave Agami Germany l,htu:?wl At X1
Maltin Spitfiee [Buethingl « .o liiitnichiniiiia 2.50
Osr Fighting Floney [Kinert] . e P
Toget Garmeny [Vill Bomber Cu-nuhdl S
Thirty Secomds Over Tokyo [Lowson) - 25
War in the Aw, TFIF-4] [Barmet] ooinioions- 3.50
CBl Theater
Bwma Zurgeow (lesprove)
ot ol . siaabihin el dnanila 3.00
S e R R L
Betrect ‘With Stilwell [Belden] ......... . 300
Maenill's Morovden [OFisial] . . .ovvrrinrmres A0
Thunder Cul ol Ching |White & locooy) ...... 3.50
Wigth i Burma (Eldridge] ... .,..-.......... 3.00
European Theafer
Armisd on Wheely [Monball] ....cccveeciiea. .50
Bostogee. The Fust G Doy [Maonhell) ..... 3.00
RElizkneg Armics on Whealy [Marshell) ..., 25
‘Blitghrieg: It Mittorp (Momholl) . ... ... ... 2,00
oo Wi APy i s nmhesadsiaiaaiaian 1.39
‘Dvend Rahearsol (Reynolds) . ....ocoiaioiiann. 2.00
Eranhawws 1 Leport (& June 448 Moy 45 ..., 1.00
Engingerz in Boitle [Themgizn)] .., .o vovionnia .00
&8 Million Toms te Esemhower [Leigh) . , 200
From the Yoltwrmo to the Winter Line [Dﬁwﬂ 25
| Meew Your Soidier [Stevemson & Mattin] ... .. 25
\invosion [(Werteabober] .. i.cosiaisssnraginnas 2.50
Invenion. Diory [Tregeakia) ..oo.ooiiiaiiiiniin 278
lowarran in the Snow |London-Davm] . 2.50
Madern Batile (Thompson] ... ....oovcearinnns 25
The Mosuastery [Maldalany) «ooooenroerreaay 2.00
My Thies Yean With Eisenhower [Betcher] ... 5.00
Omoha Beochhead WD Histordeal] ... 0000 1.50
Potion and Hin Third Army (Walloce] . .« 2.00
Purpls Heart 'I-I’n[lrl-y J'hwh Whitel . von F00
Saint Lo (G.FO.) - et K
Salgrno |Official] . A .
The Lowt Phose (Millisl 0o 0veer s . 2.50
The Six Weeks War [Dropar]l . .ooovivveianis 300
Tonk Fighter Team |[Gevand) . .....0....o... 125
Top Secret (lagersall] ., ... A S e
Up From (Moulding . ...cooniiiassimmesinsess 100
Volturna . M. L
War in Ih| w.u r,'nn-lm,-l ................. 2.50
Morth African ‘I'hiuhr
Artivd ot War (Biddla] . o= .50
The Battie i the Poy- Clﬁ thlnoﬂl
Choth weliam .. yonnras 2.00
Fighting Forced |d.|l:wo|1 Y= +23
Dan't Mlame the Generals lﬂmthlvdl 3.50
Heve i Your ‘Wor (Pylel = .00
COmna Continent Fedeemed 1lndml-ﬂ . .50
Cina. Damn Thing Alter the Other ﬂlwl .50
Qpeioiian in Mok Alvican 'Wotens ., 5.00
Fipeline 1o Betile (Rolnisr)
Cloth edition i 1.50
Fightrng Fesrter wdiron A5
Pacific ‘l:luuhr
Admiraltie ¥ crs - AW0
Eridge o Vigoy 1Hond!|nnrtl e 200
Caompaigna of The Pocific |G Pﬂl . 225
Caplute o Atiui By Men Who Ftlnn\t Th.n..
Cloth adition o oovmsssas . 200
Fighiing Force w.il!rnﬂr e 25
¥The Fight of Pecr] Hovbor [Clork) . R |
General Woinwright's Sr:m;r I.Wumwnuhl l
Conmidine] At .. .00
Gewen Armen (Whitl 3.00
Guodaleonal Diory "Frl'ﬂﬂ'lhﬂ
Cloth editien ... . .coiiveasinonss 2.50
Fighting Fercer sditeon 25
. .38
lrl!lfruun!bnﬂ ol lu;pun-lu Qﬁ:mh I.'G F‘Qb
1 RS i S TR RS Wyl <
Yol 1.c0s.s 1.50
hignd Victory {Hulﬂ",llﬂ
Cloth editios ... .....,., 2.00
Fighting Forces n:‘:lnun .......... 25
I Se=w the Fall of the Philippine !lmlnl 3.03
The Lot Chapter [Pyfe] ooiiovanisns / 'I.!lﬂ
Ligyte Calling 5. Jabn} . ... 2.00
Me= om !uir.lm'r IHl'rH'yI 2.59
Mwﬁnﬂ in Action
And A Few Motinet (Thomasoa) - .ocoueiasanis 300
...... 2.50
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Educationgl Frychology [Hm- Ryan, w.r

Crow, Smith] . Ay e AR AR ME R L |
Fear in H‘Ph IMﬂlﬂ cawmans: rRN
Leadership bor American mumwm} 25
Monagement ond Morale [Rosthlisberger| . 2.50
Peoes of Mind [Lisbmon) ....ocovmeerens ads R
Prychictry in Wor [Mira) . W e 1
hw for the I.r-ul il'wc-'l IHM Nr
Prypchelogy &r ﬂu ﬁphmq !-un

Clolh adioR .. i shsassnansssnsasnnad 150

Poper oddion ... SR L |
Paychology lor the hm-m-- Surmu 25
Prychology ond the Soldier (Copelond) ...... . 2.00
The Second Forty Years (Seglite] -...coocnna. 193

Weapons and Weapon Training

Aaweamition (Johrson B Hovea) ......... vassa SO0
1900 Ammunition, Genarel ... ..ccocnmnsnis 25
Amateut Gun Craltwmon [Hewe) ............ 4.00
Asmoment and Higtery [Fuller] .. ....o..0oa0s 2.50
Automatic Weapony of the Werld ............ T7.50
THE5 Boyonal . .ccesrensssnnnanadassnanssnnn A0
73-55% Browning M.G. C,ul - T 50
#.324: Browning M.G. Caliber 50 M2,

Watereooled and mountl . ...ooeeaiiiasias A5
7345 Browning M.G. Col. 50, Hb, MZ ...... 25
Common Sense Sholgun Shooting |Hoven] ... 6,00
Camplete Guids to Hand Leading mm..'r ee. DGO
Compreheniive Small Arms Maonwal ... .00
Crow Shooting [Popeenki] ..... 2.50
For Parmanent Victory [lohnyen l Hwnl . 2.50

MR. ADAM
By Pat Frank

Satire on the asteunding potentiolities of
the Alomic Age. $2.50

Gun Cors and Repoir (Chopel) ......coi0oo0 378
How to Shoo! the U, S.A-rlnrllh..-....- 25
| Mochine Gunner's Handbook (Cootnl. . .50
Moot Prtoly [Smith) | - PR ]
P-TP00: Milivary E:pimlm... SRS P
Military Small A (Semith), .. oovenreenren ... 500
Modern Gumamith [2 vols) per st ...... 15.00
MEA Book of Small Arma [Smith) ... 10.00
F.10: Ordnance Field Maintenonce . ........... 30
Ordnonce Field Guide, Yol, 1 Illlhlum:ir 2.50
Ordnonce Fisld Guide, Vol 11 [Restricted] ... .. 2.50
Crdngnce Field Guide, Vol. 111 thﬂt'-ﬂd-d] 2.50
9.5 Ovrdnonee Field Manual | A5

#-121% Ord. Maoink Thmpnlﬂ ‘Sobmachine Gua,

THE COAST ARTILLERY JOURNAL

T100-10: Admmistration .
Adminntration ol the Ar-q tﬂ'll:lill
12.230) Adminntration: The Divison ond

Lorger Inpellations . .......ce0- P
12-255; Adminutration Procedure . .....oveeues
14904 Accoonting for Lowt, Domoged ond

Stolan Frepaity . YR T
14-710: Accounting Iﬂ H-hll: Flnd! ..........
12:252 The Armvy Clark .. PP Prah T

14508 Army Poy TobM . .cveciiincnaonnnens
Army Penicnnal Sypstem [Oficial) ...
Army Wiiter [Klein)

1215 ﬂum[‘ﬁlﬁml ..... o
Court-Mortial Procticol Guids [MeCorthy] ...
14-502; Enlisted Man's Poy and Allowsness . ...
12:235 Enlisted Perne Discharge ond Relecse
lrom Acthve Duly ..ociccnsisnrsnsnsananns
12-238; Enlfisted Personnsl Reliremant . ....
Fourth Honeman (Dobsity] ..ccicvvascias
Growp Feeding (Koiwer) ....oo00een ki ll
Hondbook to AR, [Scrudlo) ........ e
Index o AR [Ofisisl] ...
Lowhl Action of Stole Mil'- Hl'ﬂl- W
Cloth edition _......

smas

A sem e

mEEEEEe

Military Juitice for the Finld Snuldaﬁ I"l"l"ltl-!
Oezupation of Enemy Territary lMﬁ:
Opinion Quortetly] . .vovevovenrcsisranans
14-501, Officar’s Poy ond Aﬂumm SR
Procticol Manual of Martial Low (Wiener] ...,
12:334: Praporation of Ssparation Forms ...,
14:1010-Froperty Auditing Procedures ..
77.10: Rules of Land Worlore
12:230, Setvice Record ....... e Liiiann s Eineks
The Soldier ond His Family
Soldier ond the Low lﬂﬂmmlﬁmﬂb -
£.0.P, for o Regimentol Adiutant i Ean
&5 You're Going Ovenear ([Borker] ...........
14.503; Travel Allowances ond W.D. Fersonnel
27-251; Traaties Governing Lond Warlore ..

MILITARY HISTORY
War Through the Ages
Algrander ol Mocedea (Lamb)

Baginning of the U5 Ammy [focoba] ....o0oies 50
Cossar’s Gallic Compaignd ..ociaeaaianinak 2.3
Dw Picg's Boitle Shudizh .. 0icoicicinnnaninsas 2
Filieen Decliive Botiles [Creoseyl .....coooee
Ganghis Khon [lamb] ....cocveiicrannnnnnnnns
Indian-Fighting Army [Dewney] e b L
Masters ol Mobile Warlore [Colby] | o
Militery tnatitutions of the Romam [\'ﬂm‘ml '
Madern War (What the Citizen Should Kmu'
Aboul] (Pratll cirecenimndomsraapsassassn 2
175 Battles (Show B Yertol] ...coceacacciciss 2
Shert History of the Army and MNovy (Protf] ...
Warfare |Spoulding, Wiight, Mickerson) ..... 3
War Through the Ages [Montren) .......ccee- 5
World Mifitery History, Duifine of [isirchatl) .. 3

Early American Wars
Amaricon Campaigny [Steele] Val, |
Amsrican Compoign Steele) Yol Il ... ....0s

BRERETON DIARIES
By Lt. Gen. Lewis H. Brereton

experiencer in slobal worlore. $4.00.

A top-ranking air commendar writes of his

Amsticn i drmy (Palmer) | iy e T e
Bload Brother [Amold] . kb
History of the L. 5. .‘.-‘rl'lr IGMI A
| Faoght With Custer [Heml] ......ocnnnanicns
Patrien Battles (Azoy] | it
The Peritows Fight lml
toldinrs in the Philippines |Sexion]
Story of the Little Big Hemn (Grohom) . ........
They Were Mot Afraid to Die 1 R




A

o & Army in Wor ond Pecoe ISanugl &.00
et of 1EIT [Ademi]l ...i.eciiecineess 3000
Civil War

Abrsham Linceln ond the Filth Colwma [Milton)

1 e e 375

1 Frghting Forcer odifion .. .c.oieeieions o238

Cenfict |Miktoa)]

R R P £

L ®Fighling Forces edifien ... ..........., 25
: ent in Reballion |Dowder] .....ovoiues 375

LEE'S LIEUTENANTS

i By Douglas S. Freeman

The definitive three-volume wudy of Les's
Ay ond hls officers in the Civil Wer,
$5.00 por volume.

da's Lieutenonts (Freeman] 3 volumes, soch .. 5.00
From Lea's Army (Blockord) .......... 3.50
the Fresident (Rondall), 2 vels. ........ 7.50
pairy of o Voluntwer (Beatty] ..........c00 31.50
ilie In Washingson (Leech] «.......0siess 3.75
enpwoll Jockion [Henderson] .......o00e0 5.00
retegy in the Civil Wer (Deoderick] ......... 2.50
e Doy [Loogeireet] . .ocoovnioinnnnna. LTS
ched With Fire (Howe) ......cocvvveena.. 300
lunteer’'s Adventures [DeFoiest) ... ......... 3,00
War Yeors With Jeb Stvort (Blocklord) . 3.00
j World War |

hmercans vi. Germond [By Americon Soldien] .25
Fighting Tanky 1916-32 [Jones, Rovey, lcks) ... 2.50
Grect Soldiers of the Firet World War [De'Waerd] 25

Loat BaMalion |Jobhson and Prot) ....... 25
Haport on Demobilization [Mock & Thurber) ... 3.00
Witk Fershing in Mexico [Tevimin] .......... 1.00
I- BIOGRAPHIES
e Amsticon Doclor's Odymey [Haiser] ....... 3.50

Yonkse [Montof]) o.ccvecisrnnerrnannanas 4.00
Stect Soldiers of the Second Weeld War

IDaWaerd] . ....oncrrnriiicnrrisnsnnnnnas 1.75

' . Perthing—My Friend ond Clowmals
" [Andiews) i - SR K]
d Curie livt C»mr ................... 1.00
lalr: Educetor of an Army (Kohn) ........ 1.00
omery [Mooteheod] ........cocinenee 4,00
v of Democrocy: Eienhowesr [Davia} .... 3.50

AMEIIICA.N! HISTORY AND CJ'\HC!

merican Comditulional Histary [Enkts-ou] vaae TS
[ Conguest ol the Minouri [Hamien) . 3.50
g of Amarica [Waldron) . . 1.00
rwiol Americon Gﬁﬂlhmml S td - <75
oty a1 the Story of Liberty ICnxﬂ .75
of Latin Americo (Wilgesl ....ooivanes 1.25
of the U. 5, Since 1855 T8
of the U5 1o 1865 .. .. icainiiaee. oTS
al Latin America lhu!henbu-jh! 15
_1 o Making of o MNation |Herring] a5
e Ameticen Meighbors . .« .00
kel Mistory ol the U. 5 Iﬂmmqlt m:l
MNewin| S S, . 1
Hu!‘wr ol lmmnn:ﬂ Dcwcruw [H-wh.i . 5,50
of Hitory [Teynbes| 5.00
ol Sureey of Americon Hotery :Mm] . 1.00
of Presidential Power [Millon) ......00000. 1.00
History—General
R T 75
ol, Madievol ond Modern Hitory |Nickaord
B MG veenrrersreseerarnanins Dl 1.00
of England . S S -
of Eyrepe, ISOB-'!M 73
oy of the Middlie Ages . Senin el ]
[
i THE A‘I'QHIE l‘GE
= Aliolute Weopen: Alomic Power & 'World
" Ordar [Brodie] | . 2.00
ic Energy lhﬂh! ...................... 1.25
Enargy |Mimma| . cawagss 200
Over Tero ll.uim:l! ...... L
Destruction Bs Our Destingy [HrMI ...... 2.00
eacs (UL 5. Nawvy] . AP RS em R ] -

BOOK DEPARTMENT 79
One ‘Waorld or "None [(Americon Scientiin) ... 1,00 | lulien-Esglivh-—Englnk-hofan D-dw?
Cperetics Crosircod [Official Photes] ....... 3.00 Wenialy] ....ciimciiiinninnaranns 1.25
Cor Ato=ic World |Loa Alomas sciamtlsti] ..., 5O | hdmhmuhﬂll-hmuﬂ .............. 25
Rxpart on internofional Control of Alomic Enscgy. .35 | The Loom of Longdoge (Scdmer] ............. 5.00
SCIENCE 30-257; Milltory Dactronory hulthmw e M5
*A | 30-730y Miltory Dictionery Spoaish-Engliah ... .50
miwialy o). Whe Tocilis Miniid * *25 | Modern Mildary Dictionary [Barber & Bond) .. 2.6
1750« Applied Fpsicy for Au-plu.ni Hldm-n « 05 i Diclonary . s 25
1240 Arctic #omwnl ;.o ronsiens - 25 | Soonish Dictionory (Hemiws] -........ooorees 1.00
Azctic Manual iﬂ-hnm] .................. 1.00 Sponish Dicticaary for the Soldiar [Hemius) 50
1-232: Banie Weather for Pilat Tromnass von 33 | Socnih Grommas (GesanBald] s 1.00
Birds of the Philipperes ....oo0ovues B L e amback B Bohtsl ..
N 2.00 o oy e & Kogliel wsi b
1-231; Elamentary Weother lor Pidot Trainems .. .10 SPORTS M«ID ““““ﬂ"
Firt Yeor Colluge Chemistry |lewia) ... ..... 1.00 | Boseball [lenee] . R ————— - | |
First Yoor College Physics ...oievcissoinianas #% | Bahetball {.Mllﬂlﬂ ...... P PR e e 1.25
Fisher and Shalle of the Pocific Wodld Big Gome Hunfing [Whelen] Boxed Sel ..., , 8,00
[Michéls ond - Bartsch] Vil, b—tn Alrica & Atig oo .vieeviinnns . 4,00
Clolly #diNEn oviissseninrsarinnsinsns Bl Yol. 1—In Americn ....couuiassinanis . 4.00
*Fighting Farcet o 25 | Boxing [Holtht] ...c.covenieenaranumvas S, 1. |-
General Formtry (Stockion| . vaas 100 | Fisking Guide (Voigl) ....... P e 1.00
Handbeok of Elemenizry P‘Iw;noﬂ {!L-n:baq-l 2.40 | Fisking: Loke ond Stream [Schrealksies] ...... 2.00
How to Live in the Tropics (Hem] - coe 200 | Footboll Rules [Ofizial] o.ovcoceniionnas Graens ol
How to Uss Your Eyes of Might .............. .10 | Ffrsh Water Fahing [Shosmoker) ... ........ 3.00
lntects of the Pacific Weddd [Cirron) Goll Aher Forty [Hattsbrom) ..ocviiciisosnins 2.00
[ e e S S How to Hunt American Game [Vale] .. ....... 4.00
WFighting Forces edition How to Moy Goll (Sasad] ..ovocoieeovineies .00
§-380. Miltory Rosnigenokogy 712210 indormal Gomas for Soldiers .......... .15
Mative Proples of the Pocific ‘World {lmmgl Litile Red Book of Baseboll _.........cc.coine 75
Cloth sditlaf ..oieanns . 3.00 | North Americon Gome Fishes (LoMonte] ..., 3.00
®Fighting Forcos edition .. 25 | Official Boseball Guide «...ouiveeeininianais .50
Mavigation |Kingilond & Seaget) . 1.00 | Official Baikatboll Guide .....ccconverancanas 50
Movigation ot Marinm ond Avitors !‘thmr} 5.00 | Official Bowling Guide ... ccccuviemsnancas . 50
Orgonic Chemisiry |Degering) . . 1.25 | Officiol Bowing Guide ,......00vceonrrrareans .50
!n:rﬁcﬂ:wnﬂufdbwkﬂhﬂﬂ 1.00 | Official Tennhy Gueds (1P44] ....... .50
The Pozific Werld [Dsbom) Official Track ond Field Guide Ithm! ...... .50
Clothy #dition . ....covciirenmnniosnaess 350 | Dffical Yalley Ball Guide lelwl ..... .50
*fighting Forces dition ............... .50 | Orwald Jucoby on Poker ....... . 150
11-409; Photographic Loboratorien ., ....oiveen W10 | Scorme on Dice (Revited] . .o.ooviiineennosas, 00
Soltball [Moren] ..ieciciaasiionssiansnnnis TS
21220 Sporty and l_'mn-ll ................ 25
Sporty as Towgh! and and at Weit Foint
WALTHER PISTOLS 'lnu‘;“m H:Ldl {Grombach] . 1 T.::
By W. H. B. Smith Volley Ball (Loveoga) ... e 1
Why You Lot af Beicpe l,'E-u-mI veree 150
:I""'""'N drorwings ond . text on the. spere- Winstling [GolOGher) +:oniessnrersrnanseian 1S
on, stripping, ond emmenition for every You Mest Ba Ei
s Sl S L Cloth adition ...\ oeoiieiisriianseans 10O
Paper edifich . .ouous R

Flant Lile of the Pacific Warld LM.lnm

Cloth edithon ......iee.. 3,50
*fiohtng Farcer sditian ., .... 25
Primar of Calestial Mavigation [Fawil] .. 2.00
*Reptilen of the Pacific Weeld Iln-rundpel S
Rockets (Lay] . 5 s
Rockety and -luh IIml} 3.00
Lriencs at War IG-r:lyI 3.00
Sureival
Cloth edidian ., ,....ocvceeenes 1.50
Fighting Forces l-dliﬂﬂ 25
Thermodynomica [Winthon) ..... can 0
Tremury of Science [Edited by H.. 'Shuplrrj -
1230y ‘Weather Manyal for Pilats AQ

What to. Do Aboard o Trenspert [Greup of

Scimntints)
Cloll ot o vcisitryssbsosinvsiins 1.50
Fighting Forced .-:I'llum Ch by <15
LANGUAGE I-'DOKS

Army Tolk [Colby]) o vsvesssmenisssmstnnnssns 2.00
Blitz Fronch [NIEot) ...oovoeriirrsessinisen 78
Blite Germon [Brome] . ... .. ... ....cocncuen 75
Civil ond Military Germaon (Peffer] .., .. 2.50
Corrent Sponish [Martines] ......ccooiiaasass 1.00
Eaty Malay Wards and Fhrowes (Mandlesen] .. 1.00
Euemaatory Chinete Boader [Chen) .. ... ....... .25

Elemantery Joponeie [Sulliven)
T S L e R
*ﬂpﬁ!lng Fofcen -dmml A 1.00

fngfith for the Aimed Fercan [Cook & Travathick] 1.50

French Dicticacry lor the Scldier [Henim) . 50
Fronch Grommar [Du Moal] . ..coceissrssssnns 1.00
Germon Dictionary for the Soldier (Henin) ... 50
Cermon Grommer [Greenfiald) .......ccviivae 75
Herm o Soy it m Sponith ... cqeseeannnsans 75
Invitafion 1o Freach [Modrigel & lovmayl ... 175
Invitotion te Spanhh |Modrigal & Madrigal] .. 175
Hohon Dicticrory lor the Soldier [Heniet) 50

{
|
| |
|

ANTHOLOGIES, IHDEIS AHD HUMOR

Army Life [Kahn]

Clodh odiioh .........coemsensnsbrans Ll
Fighiing Forom q-d'armn. o b L |

A You Were [Woolleont] . —
At Fow [Lecpold] . A L
Bet From Venk bLestiwvidesusad bisan Tenl
The Beit qlDﬂ-ﬂMm’q-uu N =
Book of Wor Letters [Mouls) . ceasei 00
c/o Pestmanter (5. George]l .. .cciiciiacaasna 1DO
Cartoons far Fightery [Brandr) 25
Cattoans by Geotge Frice ‘ 25
Century's Foetry, Volome | ... ..oovvmrmnnrres .25
Cenlury’s Powtry, Yolume 11 ...ooooiiiaiian 25
Complete Muyrdes Sompler [Mulson) e, [ |
Deserd Lilond Decomeron (Smith] ... ... .cocc 250
| Drown and Cuartered [Adom) . 25

ARSENAL OF DEMOCRACY
By Donald Nelson

The stery of Americon preduction in wor-

Fresdom Speaia |Reynolds & Conmanj
Clath wdiies ., ...............
*fighting Farce edition

Gl Sketchboak (G Ast] .

G.l.'ve Been Argund - vi

The Hard-boilsd Dﬂm‘bw 15hnﬂ‘.'| SYTTIIC

| Mever Laht Homs [Hope] ......cocoociees
Infaniry Joornal Reoder Emlrﬂhtﬂ Greenal
Keap Bt Crinp [Perelmonl . .ooovcrannnes

Lite With Fother [Day) ..ocvccecisncnicns

3.00




80

Maly Coll (ConiM) ......... cdimesadsads
Marine Corps Raoder lhhlbﬂ'l'l
Men at Wear [Hemingway] . .
M, Womes mdDﬂplThﬂkﬂi
Mixtwre for Men [Feldiomp) .....cieeieiaa
Modern Amencon Foetry |l.hrltmrur ......
My Dear Balla [Kober] .....

Mew Sod Sock [Baker) . .
Our Soldwry Speak mwhm cad w;-a-: e
Patrigtic Anthology [Americon Wriling]
Ponguin Mew Wiiting Mo 2 .. .....0000nres
Pengun New Wiiting Mo, 10

1.00 | Modern Proctical Amuﬂilp—ilr-nlm
.00 [Satieea] ...... . -3.50
300 | Frodechion Mmmml ﬁ-crr-nn. l Mmp . 400
1‘:,: Diesel
575 | Diemi Engines—Operation ond Montenanta
21 Motrinon) ... . .50
2.00 Diesnl En.rm—'lhm-r Md Dﬂaﬂﬂ I.Digild . 3.00
3.50 Driwsel Electrac Plonh [Kotet] ...ocisoccsacinss 3.75
30p | Diewl Lecomot ive—Electtical Equipenant
a5 [Dranay) . R
a3 | DHesel mm.n—-&mhmml qumr
L TR L e 4.50

SAIGON SINGER
By Van Wyck Maseon

A novel gl deak-and-dogger operations In

the Orlent. $2.50.

Pocke! Boock of War Mermar [Edited b;r ':Irﬁ 25
The Scd Sack [Baker] facy 200
Socond Movy Beoter ......cocoooceneieiees DTS
Shuatioa Mormal [Miller] ... 200
S5 This ' Feace [Hopel

Iy LR RS S T 1.00
Soldier Arv .., —
Soldisr Reoder [Mocy| . 295
Sound Of (Daolph| .. 3150
Steg's Hornbook 1Edﬂld Iu Mﬂ'.lwt I- l-lﬂill 2.00
Steinbeck's Anthology . s s tran il A
*Thesowrvn of Humor Hnl:min l Ln:p-p] 25
Three Smiths in the 'Wind [Smith] . i 275
A Treawry of Amercon Folllors {I'dﬂl-d b‘.r

Batkin) ...... 3.00
A Treasury of I.uughlw J'Ed-hd hr I.h'hnrurrﬂr 3.95
Twin Bedide Anthology . 5.00
The Woll [Sorsome] . ...ciccicicaiaiiananas 1.00

THE VETERAN
Goveinment Jobs ond How to Get Them [Spero] 1.93
Vateran Comes Back [Wallei) ................ 2.75
¥aleron's Rights ond Benefit (Erafia & Symom] 1.00
GUIDES FOR SELF STUDY

Housing and Building
Building Imulotion [Close] ......ociicininain 4.50
Bullding Trades Blowprini Reading, Par |

[Dolrell] ..... ean A2S
Building Trodm Ilu-m tln:l:lg. M |I

[Dalzsll] . : . 2.2%
Anvwrrn o qulﬁmi ¥rndn Hupnnr hﬂd’lﬂg—-—

Ha Charge with Sei,
Carpeniry [Townend] . 1.50
Contrete Design and tmuwcfm {Gﬂl:m l.

Webh) ..., ceas 500
Home Oanership |DI'I‘I|I] .. 1.50
How 1o Desigs ond Inuigll ?‘lunblng l!-l-r.l!!him.

L T A e e R e e AN 3.50
How 1o Extimote for Building Trode I.Tmu-nd

Dalrell, McEinney] .., .. . 5.530
How o Flan o Howe ITo-muld I Dcfnﬂ] 5.00
How 1o Remodal & Hovie (Dalzell L Tmund} 5.00
H You Wanit To Build A Howne . ...... 2.00
Isterior . Electric Wiring and Eﬂ-um-uu |

[Uhl, Melion, Dunlop) . P 5 L
Fointing and Decorating rDanIT l 'thnl 1.50
10-450x Shewt Metal Waorker ..o, 20
Stalr Bullding Mownsend] ......oovviinnrcan 350
Stesl Constrution (Sondbergl ...........-... 4.25
Sreel Squoren [Tewmmand] ....ocoieeciiencn 1.25
The Stery of Architectios in .hmm [Tallmodge] 4.50
Tomonew's Howte [Melon & \‘hq'hll 3.00
L ol Todl o ioeviveinnsnansonsas 3.50

Business
Bookkesping for Personal ond Buwren Use

) R o) 225
Businees Law [Bobb & Martin) . cas 123
Effective Reinil Selling IMﬂ] . 1.50
Everyday Froblemt in Econembty i'h'l"ﬂd I-

Simona) . ¥ . 4.00
Hndnn-unl Imm I.nr {Cluhil ......... l.00
How You Con Get o Betier Job [losher B

R A A R A e . 2.00
How ta Wilte Batter Burines Latters [Froley) .. 2.25

Diwsel and Ofber Interncl Comburtion Engines
{Degles)

High Spead Diesel Engime [Marrion) ... ....... .50
Drafting
Freshand ond Peripeitive Drowing [Everett L
Lowreice] . 1.50
11050 Fmd'ﬂ‘ﬁiﬂlﬂli :rf H-ldu;mwl Dfmg A5

Muchonical Degwing  [Kaniton, Mcfinney

Pumridgs] <«iccivrernaiaarinsiaionnnia 2.50
Mechanicgl Dtr.rmnu Workbook |Mrlmnq
Flumridgs, Burke) . S i)
Eluﬂnml
1-470; Aireraly Rodho Shop Prochice 20

Eloctrical and Radia I:Huw'r IGﬂdﬂ.

Duniop, Haan] . . 1.00
Elementy ol Rodio tMﬂtml Ll 4.00
Fandomentah of Electricity W.l:ﬂwqﬂ I,uamn

Dunlop] ... .. PP
Fundamenial, of Ellurlr.llr IMnh M] ...... 25
Fundameniols of Elechicity (¢} [Mott-Smith] .. 1.50
Fundamentals ol Eleciricity—Waoskbook

[McDougal, Romion, DUAlap] - roeeeieerr T8

Fundomentols e Rodio |Gorder, Hothaway,

Fundamentaly of Todio—Warkbook [Gorder,
Hothaway, Dunlop|

11451 Shop Work

THE SECOND FORTY YEARS

By Dr. Edward J. Stieglitz

Firtt-achelon maintenonce for body ond
ind. $2.95.

Mathematics and Mechanics
Moth:For AN cissciissnciaipnaasssnasnsnanns .50
Maih lor General Chemistry (Frey) .........00 75
Maothemctics For the Milllon [Hoghen] ....... 4.50
Mathemotics Belresher [Hooper] ............ 2.50
Militory Application of Mothematicy [Honsea) . 3.50

Flone Trig Mode Flain [Corson]l ...ccoeuesas
Practical Mathemation (Hobln, MeKinney ond

LT et T R S e e
Shde Rule .....
Slide Ruls s.mphl'l:-d w-nl- hl- l'l'!-urnsl ........
Wartime Refrether in Fundamental Mothematica

[Eddy & Upton]

Machines and Metal Working
Fyndamentoly of Mochines [Hobbe. Kumi,

e T T Lo R 2.50
Fundomentols of Mechanics [Mart-Smith &

Yoo de Wotel]) ..coorrmrnnrmrmrrmsmnrasss 15
142 Grinding Mochines i all
1-£23: Heat Tieating ond Inipection H Hlln]! o 410
Y-EX0r Lathion -\ sopeiaessinspasanirsnssnnanas As
Machine Detign  [Winttoa) 3.50
10-845 Tha Methiniit .......cconriessgresan - <BF
Matallurgy [lohmson] ...... . 2.50
1420 Milling Mochines, ﬁm Planany 30
Tool Design [Cole} . ==t 4,50
Tool Moking (Cole) ......ciciceisrsssicanns 4.00
1433 Welding 30

Miscellaneous
Al of Hymen Asotomy {Frohse, Brodel,

Schioasbergl ... occeiranans : . 1.50
Ayte Fumdamenial—Choeti snd Powsr

Trompmigainn [Koemt) ccicsassssscsnsnsinns ATS

Auto Ignitien and Electricol Equrpmm mum: 4.25

Agtomobile Engirey [Kuml . . 4TS
Automohile Martenonce I‘Hﬂll ............. 4.75
Bewt Mgthods of Stedy (Smith L LittleBeld) ... .60

THE COAST ARTILLERY JOURNAL

| Btorm [Stewort]
| Trouble in July [Coldwell] .

Evarydoy Low Guide [Ruben)
Medem  Criceingl  Inveatigetion isuht-n- L
Ol 1. icsnirninshiintsebdip s avyee
Kncts ond Rope
Posics [B% Bodn) s vsinssssnnimidnanapiennse
Survey of Jowrnalham [Maht & pihan)
TWO-BIT BOOKS

Neon-Fiction

Buth ond Death of the San ...

Chrigtionity ond the Socikal Order |'I'm||ph,]
Concaived in Libaty {Foud} ,

Dotk invader |Von Nintealen) ........ gy
The Greot Mouthpeece (Fowler] <. .oooeenns s
The Lo Time | Saw Poria [Foul]
Lile on the Miminsppd |Twaln)
MeSorley's Wonderful Soloon (Mitchall] ...
Mest Me in 5 Lows (Bendon)
Maturol Hatory of Selborme . ...oociiones
Mighl Flight {Sr. Exupery] .

CHl for the Lomps of Ching lHubciﬂ
Ons Fool in Heaven {Spence) .
Fipriolagy al Sea (Walker]
Public Opnion  [Lippmann]
Saki- Sompler  |Minro)
Shipyord Diory of o Womon ‘Walder .,
Citizen Tom Poine [Fou)
Wind, Sand ond Do |51 Exvpery)

Fiction
Appomiment in Somorra (O'Hatal
April  Aletnoon  [Wylke]
Bobbitt [Lewi]
Ball for Adano (Hariey]
Belt of Supicion |Wokefisld)
Boomerong  [Chomblind ...,
Embarravment ol Riche lﬁxhl']
Fomity Afolr [Schriber] .
Gilt Hona [Gruber| .
Good Soldiss Schwalk IHm-’:l
Gropes of Wroth [Strinbeck) .
The Great Gatshy |'H'Itg'r¢ld] :
*The Gun [Forester]
Homa Ronch Wil Jomes) ...coiecsiennssncs
The Thiee Hestoges
Tha Infoimee [0 Fiaheity) - ccosvisrasmaress
The Losghing Fex
Loughtar of My Father |Bulossn)
tovely Lady
Love Mest [Lordner] ..... B o A
Maigret Trovels South |Simenon) ... oeeeeees
Mighty Blockheod [Gruber)
Ministry of Fear [Greene] .....oceooieeivine
Mr. ond Mn. Cugal [Rorick]
Mevodo [Zomm Gray]l «...coiiiceinnessinnns
Might in Bomboy (Bromfeld] ..........c000
OF Man Adam and His Chillus IIﬂ:Hnrdl
One More Spring [Mathan| 'y
Only ‘rnm‘dcr [Allen)
Pal Jowy . i
Panage m 1 STl el s Roel
Foegy [Heyword] .
*Riflemon Dodd {Foretter] .......
Sevantesn [Totkingten]
Sauth Moon Under (Rawlings] . .ocvniivanass

Tirning Wheels ......
Valiont 1§ rhe Weord Fﬁ CH'rII |II‘I'I‘M!
Whot Mokes Sammy Run |S¢huhrgl
White Mogic [Baldwin] . bR armalal
Young Mon ‘Wilth o Horn Il-nlu] T

MODERN LIBRARY

African Cuesn [Forsder] ...oicsransiniinnas
Alice in Woadstlond (Carrelll . ....oociavas
Anng Xorenming [Teldey
Anthalegy of Amesicon Magro lulrmlun
Anthology of Light Yerse .......
Anthology of Modem Postry .....ciiarenans
M-:!‘E‘fll'hu:‘aﬂ AR e T T A

sEappRaEEEE

Aitobiography ol Benjomin Fronk

Autobiogrophy of Benvesvio Callind . oociaa
Bokhint [Lewit] ......cccnvnvssisnsnsnnissnsss
Borcheiter Towers [Trollopel (..cicnviiiaanias
Borren Gioond fGlascow] ... .covicaiscinimnns

Bast Amstizon Humorown Shart Storier . ...oc..



Bast GHo SO «v s vevesrerssnsssssrnass
et Butnion Shor SIOfS ....oceeciisssaies
Bert Short Stories of O. Heniy

Bet Storien of De Mouposson

et Toles of Pow ...coonnnnnnen

- Brotheny Koramoror [Dostopeviky)

|C|-dld| g

" Conterbery Tole l_ﬂuﬁnﬂl e
|-I:lﬂﬂ1‘ld‘f1‘h5-in|”l-l1

Collected Stodies of Dorothy Porher ........
 Collected Storien of Ring lordeer ......
The Compleat Angler |(Walion)
Complete Anthology of American Verse I.lululnl
Comnterluen (Gide] .
r.‘,nnn de Bergeroc Elmlm
Dance of Lite (Ellis)
Dering Young Man on Flying Trapate ﬁnrwl
Povid Coppatfield (Dickem) FE

Py Sovls [Gogol) oocaveccniiiniipannanas
Decomecon - (Boctacm] ... .ieieiiiiniieiniies
Derping Steeam |(Confield] . ... A T
R B o e R S
Divine Comedy |Dantel
Dorien Gray (Wikde) . ...comminsenmncnnnsnss
Drecula [Stoker) .. T T pe AL P T
Dioll Stories [Baleac) .o.ooeuiieniiierinas
Dubliners  [Joyee] ... Shassand
Bdveotion of Henry Adnni IMnmI

fmpecer  Jonen (O Heill)
The Enormous Room [Commings) .. ... ...coues
Forewell to Arma [Hemingwayl ..ocicvacinns
Fothers ond Sons [Turgenes]. .. ... .....i6oe
Foust (Goethe)
VR Geeat Modern Irish Playd . ooooiiciiias
FRowaring Judas [Perter] .....ccocvininnnnens
Four Fomows Gresk Plays .....ociiiieiiians
Four Meys of Lillign Mellmaa ... .......00c000s
Gorden Party [Mansfeld) ... ..oiciinnniannas
Golden Trecaury [Poigrave)
The Good Eorth {Buck) .
 Gropay of Wiath ﬁllm‘w:i}
Gieat Modein Shool Shorkel . .....ccrvrennes
| Greot Taley of the American West T vk
D Cuean Momsiomy [Huedson) .. ooo.oiiiianns.
' Growth of the Soil (Homwn]

| Gulliver's Travels [Swifi]
Henry Evmond (Thockaray)
High Wind in Jomakco [Hughet] - ...ocoaieiias
Hamer's Odyuey
Hunchback of Motre Dame lHdnbi
A, Clapdivs [Graves] .
lﬂ Dubioes Bartle l'Sl.mh«..b] .

Joma Eyre [Bronte)] .

Jude the Obacure [Hﬂfﬂﬂ o R

| Lpte George Apley [Marquand| .

Leaver of Grots [Whitman] .
Lily ond Death of o Spanith van t?mh

Lile With Fother |Day) e A
Lite ond Writingt of Jeferson .

Loag Yoyage Home [OMaill)
Locking Bockward Ilullu#ﬂ-
fleed Jim [Conrad] :

" luy! For Lide [Stone] ......

| Madome Bovary (Floubed| | ii s
Moking of Man: Outine s:rf Mlhmmhﬂ
Malng of Socety . '

Maltese Foloon [Hnmm|h|

Man's Fote (Malrgus]
Mapor of Caterbridge {Hﬂfﬂr] e T e
Maingiry of Codoto¥e . ..oiccvciociaiacins
‘Mesae Marco Polo [Byme] .

Moby Dick [Malville)

‘Mall Handers 1Daboel ......cccovvevairmnnns
Moon and Sixpence IMu-uqhmI TATT
Nirs. Daliowsy [Wooll] o
My War Witk the UL 5 Mrﬂmﬂll

Mana (Zola) .
'Hpnlmﬂll-uqul Ny LTy
Hummqw"ghu S H e
O Humon Bondage lmﬂulh}

Wice ond Men [Heinbeck)

Poemi of Longlellow . rrrsive s
Paint Counler PFoint IHnlr,r:I 1.25
Folitics (Asivtotle) .. ..... . 125
Portrait of the Arfi A ¢ 'I’mn Mm [.mm 1.25
Portroit of o Lody [Jomet] ......0vvrenmnmenns 1.25
The Pousessed [Dodeyevaky] .. .ocviiivisniannss 1.25
Preciows Bome (Webb) . - 1.25
Tha Prince, ond I:hm I.Hadtrm-tli-i 1.25
Frogress ond Poventy len-:I RS P -
Purple Load (Hedsen] . . . 1as
The Rainbow lunn'tnul .................... 1.25
Rebecca (Du Mouriet] | S 1.
fed Badge of Couroge II'.‘mﬂlI .............. 1.25
Red ond the Biock [Stendhal) . SR 1 ]
Red Star Over China (300w ...cvcvvennsses 125
Rutuin of the Hative [Hardy] . s 1:RB
Roon Stolliom (Jefers) ....ioconvinnnrossnnes 1.25
Eomance of Leonoide do 'fm Ihnhwlhi 1.15
Sampnl Pepys’ DROIY ..oovviinncrmnmsisensins 1.25
Sancteary (Foullner] .....cccoivinans mitIOE 1.25
Sophs [Dodat] . ioieaysssanaaisnianenia s TS
Scorlet Lattar (Howthorne] ........... wnszenas TAES
Sea ond the Jungle [Tomlimon) ........c..... 1.28
The Selected Verie of Ogden N.uh .......... 1.25
Soven Gothiz Toles [Dinesen) . L ]
Shobespeare’s Comedies ... ...oiviisiovisins 1.25
Shaketpeare’s Hitlorips and PCAME. 1oivseereres 1.25
Shobespeara’s Trogedi ..icciciiciiinaiines 1.25
Short Bible |Goodipeed B Smith) ...convsens 1.25
Shor Stories of Tchekoe ..., e i 1]
Siter Corrie [Dredssr) . ..ovvvnnrronrrmmrnnns 1.25
Six Ploys by Kovlman ond Mot ......... Frroen - L
Sons ond Lovers [Lowrence) .. ..., .o eeon 1.25
Stockies in Murder [Paorson) -..cveieiinniins 1.25
Sen Also Romn [Hemingway) . e 1.
Tale &t Two Citier |Dickens] . . 1.5
Ten Doy Thot Shook the ‘l'l'nrld Lllﬂd] 1.235
Tows of the D'Urbervilles [Hardy) ... ..00n. . 1.2%

By Alfred Hayes

ALL THY CONQUESTS

A dlory of Rome and ih liberolors, $2.75.

Theory of the Lemwere Closs {Veblen)
Three Muiketerns [Dumas) .

Thiy Spoke Zorathuitra tNh!ur_*ut ¥

Tam Jone |[Fialding)

Tona Bungoy [(Wells)

Tortillo Flot [Stembeck] ..
Trovelt of Marca Polo (Byme)
Tritram Shondy (Semel ..
Turn . of the Scew [Jome)

Twnntinth, Century Ameticon Pogtry |

Two Years Before the Met [Dana)
Vanity Falr [Thackerayl .
Victory [Conrod]

Wirgil's Warks ... ...

Waldsn [Thorsaa]l .. .oooiae
Way of All Fleah [Butler)
Wingsburg, Ohio [Anderzen)
Witheting Heghts [Bronre]

Giants
Complete Works of Homer
Complele Keahy ond Shelley
Complate Pas '
Conguest of Mexizo & Fm.r Il‘:w:o'llll

Three Complete Mowels of Sir Waller Scon

Flowering of Mew Englond [Brook)
Foity Doyx of Mina Dagh [Waerlsll,
Greot Ghost Storie

Cuide 1o Great Orcheitral u:mr. [!pa-lh]

swa TS
. L25

1.25

1.25
1.25
1.135

. 135

1,25

1.25

. has

1.25

. 138

1.23
1.25
1.25
1.25

1.95
1.95
1.95
1.95
1.95
1.95
1.95

. 1.95

History of the Great Americon Forfunes iHrllﬂ

Jean Chrivtophe Ilbllm'ld} i
Les Misdrables |Hugal -

Moby Dick [Watville}

Mythelogy [Bulfinch] . ...

On ‘Wor [Clowewitr)

Origin of Species [Darwn] ..
Posmi omd Frone ol Puikkin |
Short Stories of Ernest Hemingwoy
Simteen Fomour Americon Pan
Shetesn Fomoun Britnk Mo
Trigtrom  Shandy  [Sterne]

War b Feoce (Tohtoy]

. 193

1.95
. 195

. 193

1.95

.. 195

1.95

.« 195
S

1.95
1.95

19%

1.95
1.95

ustroted
Avtobiogrophy of Benjamin Fronklin ... ....... 2.50
Beothers Eoromaroy | [Dovtepeviby} ... ..u.ees 350
Cnme ond Penithment [Dowoyenby]l ....... 2.50
Diving. Comedy [Domiel . .ocvvviiininsninnnis 2.50
Eration’s Bsapn . ; 21.50
Gredn Montiom i,ﬂud!nﬂj .................... 2.50
lavm Eyre Ihm: ........................ 1.50
Leaves of Geony [(Whitman] . .oviavriasrrsnirs 230
Fickwick Fopen [Dickers) . coniiinmimmrnnnis 290
Powry ol Lemglellow . .o00niiiinnnnrionins 2.50
Tom Jores Felding] . eiiiociiiamineiiin. 1,30
Wadom of Conluche | e
Shaketpeare s tmﬁu e L
HTMITMM“HTUIE
Amylthing For A Oulet Life plmyl YHIRF- |
Block Cripple [I.n-nll .................... 25
Bluewates Londing (R=id| . o il Lo
Bufiolo Bow [Gruber] ........ 5 .25
Bugles in the AHermcon IHu'.ﬂl.'l vy wiD
Coptain From Connecticul iFviﬂll-fI S . |
C:ll-llnﬂ'uElumII.l:sm:I“.................. 25
The Caak . e TETT AT T T T e T et
Danger Iulu |wm: ....................... .25
Dorkness Falle From the Al |Balehia) ......... .25
Dok Square [Meynell) ....cooiiiiiiiiiiiag 25
Dals 'With o Spy (Moddock) ... .... .- .25
Dlnﬁﬂu-nﬁwlﬂhhl,,.........., .25
Death of o SoboMur ... .. ccssiiseraicinibans <25
Dr. Teby Findi Mutder [Schisy] . .1}
Escope the Might [Eberhon] ..cviueiicaeninnes .15
Evidence of Things Seen Dokl .............. .25
Fighting Buckeroo (Curron) ..ooiaiiinnciie 23
The Fog Come [Collim) ............ o0 25
Goodnight Shari [Steevm] ..ovvvinmmmaiine: 23
Heods You Live |Huma) ....coococaaiiiiai. 25
Houte Withow! o Door I;D'qlr]. ................ 25
Frogual TWIIRAE x5 ossnesnssinsninbsaniotsns 23
Irentides Smothes Thtnuqﬁ lGunnI ibasakia 23
The Knfe [Adom) . e bt L .25
Man From Peoce lh"lf Ihsdl 25
Mr, Angel Comes Aboord [Boorh| .25
Mr. Morfimer et the Sitmey [Greay) ... r |
Murder by Morrioge [Deon) ... ... ...0 s 25
Murcher in Fiji [Vandetcook]) . ....cociianiees  J23
Mytder in Mink [Deon) .i...iiiciiiiissaiess =28
Mavy Colt [Grebwer) ik ket Rt e NS L
Met of Cobweln [Holdingl ......coiieeuiinss RS
Mine Times Mine (Halmel] .. ...cvvovencnrnann o5
Mimsleanth Hole Mywery [Adomi) . 2%
Ma Hands an the Clock [Homet) .. ... ...... .28
Mothing Can Rescus Me [Doly) a5
O'Halloron's Luck [Bemdt] ... cooiaaiiian 23
On low |Deon) . i .25
Patience for Mmuul 15-mml 25
Policamun's Hobliday (Pemy] .. ... 25
The Privomer of Tenda [Hope) 25
Eogus Mals [Howehold) . 25
The Bynox Murdsr Myitery Ml}m!ﬂl 25
Say Yes fo Mirder [Ballard) 25
Seoromouche [Sobatinf] a5
Simon Lookh | Cruber) im e e s | ]
Six Feet of Dynamite {Grapl ..o cooiiiaaaiias 25
Spodes of Midnight [Moddock) 25
Sten In the Dok [White] 23
Strange Cone of Min Asnie E:Itn'ﬂ l!-:e-‘ttdl 25
Talms of Firocy [Defos) e a5
Thes Thete Vet Three (Home) 25
This Gun loe Hire [Greene] ., ... 25
The Town Cried Murder [Ford] .. 25
Troil Bons (Dowson) - 25
Unexpectod Might |Daly) 25
Veanlihing Corpae [Gitbert) ... ... Aas
Wanted for Marder [Hal] ... ..o 0o iaiaes a5
Was B Migrdea® [Hilton) 25
Whispering - Man [Halt] ... .ciiecnsnmanan 25
OFFICIAL MANUALS, GENERAL
10400 Army Boker ... ... 15
10-405: Army Cook 25
10-406. Cooking Debydrated Fondi AS
10-407: Cuhting of Besl [ .10
10-408. Cuting and Preparing Lomb A0
18550 Fuely ond Corboretion i A5
10785 Mem Manogement and ‘!‘rctr-hnﬂ. 25
10-515% The Motorcycle .. 20



LET US DO YOUR ENGRAVING

The Journal is equipped to handle all your engraving requirements and we would like
to solicit your business. H
All orders receive our immediate attention and will be mailed out about three weeks f |
after receipe of your order.
Please make your selection from styles shown and ORDER BY NUMBER. “ |
I

i e Wfiss Jyslen Craig Spin s Rendofph
oA S anied. Jﬂ-ytﬂ-w MR. ALFRED HAY SELBY Miss Florener Mumning | |
W e Il BE LGEY GOTsC B OLE EROLEs |
e Dr JAMES RoY ACKER .

oy Solty Lo blcons BN N TR Bostos

3 Win = N
A Shenr . Aetthoevers h’iilf:ﬂﬁ“LBALD I Hrs. Tuis W, Reith
B BOWET O QBEEE UTLRE CuD EaGe =
: o) : Miss Gertrude Wallace
l]h'i-N lm&ﬂf (*Olﬂﬂﬂ.“' Af LOwEN CANE GOTIE 'ﬁ:. nnd "_‘Ht_.. ,mn-_ri n_nm
e yERTISAL BLRaET L. Frisf LD COL N

o Me.asp Mes.Josern LEO SULLIVAN
\]/H ames _é:ufs J-'/!‘ﬁsan el bz teimncflmsa g Lioutonant Colonel Poul Fryge
e SuUTLhE =oiFED SOehe
" canbier Mrs. Elizabelh Kennedy - ) |
~,;':‘ﬁ:!.! ?ﬂna R‘JEJ’Q’E e S L.“lrﬂ- {Iuv Tl'lmnnn b‘lf‘lﬂil‘l
S Toviery Mi. Gorpos THOMPSON it et L
— = B AT EOs

‘f}ﬁ.ﬁ. Francis L:l’ ':}{.mw";ﬂ M. Berxarn K. MEREDITI Miss Josvphine Gole Hale
A&F FRLNCH RO RST B8 O B Fa SUTLesl O

PRICES OF CALLING CARDS, INFORMALS AND BIRTH ANNOUNCEMENTS
CHARGE FOR PLATE

MName Line  Address Line
Script style (Numbers 50-55Inc.). . .............. $2.00 $1.50 ‘
Solid and Outline (Numbers 56-74 Inc.) ......... 3.00 2.00 |
CHARGE FOR PRINTING FROM PLATES
Visiting Cards Iuformals Birth Aunouncements, Ribbon Tied
v o e 1.75 e 4.00 M) e 7.00
e e e 2.75 I cocivsnnmss .50 0 CLdL.alans. 1300

WEDDING ANNOUNCEMENTS AND INVITATIONS

CHARGE FOR ENGRAVED WEDDING AND ENCLOSURE PLATES
All Script Styles, per line . . TR A N TE % T Tt T (5T 2.00
Solid or Outline, per line ......... L 250

CHARGE FOR PRINTING FROM PLATES

Wedding Invitations ar Aunouncements Enclosure Cards
7.00 [ r I e 12.00 I 1o se =it 3.50 100 ..arasan 5.00

All prices Include Envelopes when Appm.f:rfn.'r
A DISCOUNT OF 109, MAY BE DEDUCTED FROM THE PRICES QUOTED.

Quotations will be forwarded on request for any social engraving not listed here.

Order from

The Coast Artillery Journal

631 Pennsylvania Avenue, N.W. WASHINGTON 4. D. C. '




