


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 ,vish it every success in its new endeavors.

The Coast Artillery Corps, as a separate and distinct arm of the military

service, observes its fortieth anniversary today. I 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 \X1ar Department looks

forward to the unification of all three of our artilleries-the Field, Sea-

coast, and'" Antiaircraft-so that the most effective coordination between

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.

27 May 1947

JACOB 1. DEVERS,
General, USA,
Commanding.
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ITALY

The ston' of Salerno Beachhead is now a familiar one.
At 0330 ho'urs, 9 September 1943 CD-Day) our first troops
went ashore and the quiet beaches of Paestum and Sa-
lerno broke into a hell of tracers, Bares, shot and shell. The
enemy, exerting every effort to throw our forces back intO
the sea, launched attack after attack bv air, relentlessh'
bombing and strafing the narrow stretch' of shoreline. B~t
despite the fierce fire from ground and air, the Antiair-

along with six neighboring airports, all under the conunan
of Lieutenant General Mark Clark's Fifth Army. This wa,
no small assignmcnt in view of the importance of these
ports as main centers of supply for North Africa and the
impending operations in Sicily and Italy. During the Sri
gade's tenure of this command not one enemy bomber suc-
ceeded in striking one of these vital objectives. J

Although there were no huge air attacks, the ones that
came did prove valuable and they taught lessons only ex.
perience can teach. All of the Brigade's "Old Timers" de-
lightcd in recalling their baptism of fire at lvlostaganem
when German planes raided thc city. At this point t\\"o
young officcrs would ncver fail to mention promcnading
along Hue de Bel-I-1ascl with French j\ ladcmoiselles, which
they said helped to relieve the monotony not to mentiorf
improving our diplomatic relations.

On IS August 1943, the 35th was relieved of its North
African mission and attached to the VI Corps to prepare
for the landing at Salerno, Italy. This was the beginning
of a long and harmonious association with the fighting VI
Corps. To accomplish its first mission of protecting a

NORTH AFRICA beachhead on foreign soil, the Brigade was given the 8th
Excitement reigned on the S. S. Santa Elena as it AAA Group with the 534th and 630th AAA A\V Battalions

coasted into the harbor of Oran, Algeria, during the after- attached to land with the assault forces on D-Day. Several
noon of II Mav 1943. It seemed everyone was on deck, other groups and battalions were scheduled to sta;t landing
viewing the bea~tiful harbor with the dty of Oran sprawl- D plus 2 as follow-up troops.
ing on the hillside. Buildings were tile, and the white walls ,
topped with red clay roofs combined with grapevines and
othcr green foliage growing in the red soil presented a truly
striking picture.

Debarkation-down the gangplank to the waiting trucks,
then to the bivouac area and the "new life"-insects, hot
days and cold nights, chlorinated water, atebrine, "C" ra-
tions, and helmet baths. On 15 ~ lay, the Brigade moved
to ~ Iostaganem, Algeria. and received its first mission:-
the defense of the ports of T enes, Arzew and l'Iostaganem,

20 November 1942 will always be remembered as a red
letter day for it was on that dat~ the 35th Brigade was ac-
tivated at Camp Stewart, Ga., under the command of
Brigadier General Bupert E. Starr. A few days after this,
the original enlisted personnel arriyed from Fort Sill, Okla.
Then began strenuous weeks of conditioning, maneuvers
and schooling in the fundamentals so necessary to the
operation of a Brigade Headquarters.

The Brigade said goodbye to Camp Stewart on 20 April
1943, and sailed from Staten Island aboard the S. S. Santa
ElelUl on 30 April, with a com'o)' of twenty-one troop trans-
ports, one aircraft carrier, one battleship, two tankers, one
freighter and nine destroyers; whither bound nobody knew.
The trip was highlighted only by the usual number of
alarms, mostlv due to threats of submarine attack. Only
once was this 'a reality and subs were in the vicinity. Deptll
charges were dropped, and were accompanied by excite-
ment, anticipation, the low rumble of underwater ex-
plosions and a sincere desire for solid earth under one's
feet. Fortunately the convoy was not damaged.



raft Artillery succeeded in emplacing ever-increasing num-
I bers of its guns ashore and meeting each new air attack with
ever-increasing fire power. In addition to accomplishing
their primary mission, antiaircraft artillery units provided
supplementary machine-gun fire for both infantrymen and
beach battalion workers. It became routine for A'vV sec-i lions to blast away at snipers and rat pistolmen. Two A'vV
sections teamed to cause a German 88mm batterv, which
'was delivering withering fire on the main beach' area, to
cease fire and abandon its position. The advance elements
of the Brigade Headquarters were among the first anti-
aircraft artillery ~roops ashore. In establishing its CP on the
mainland of Italy D-Day, the 35th not only became the
first American unit of its type to land on D-Day during

'an initial invasion on enemy soil, but was also the first
antiaircraft artillery brigade headquarters to set foot on
continental Europe during \Vorld \Var II. Battipaglia,
~Iontella, Piazza, Avellino, the Volturno River, Prata,
Venafro and the \Vinter Line in front of Cassino marked
the Brigade's progress up the mountainous Italian main-
land through the cold rains and mud of fall and winter. It
lVas on 23 November 1943, that Brigadier General Starr
relinquished command of the Brigade to return to the U.S.
with his firsthand knowledge of Antiaircraft Artillery in
combat, and on December 10, 1943, Brigadier General
Aaron Bradshaw, Jr., assumed command.

\Vith the exception of one month during which the
Brigade was attached to the French Expeditionary Corps,
with the specific mission of coordinating and improving
the French and American Antiaircraft Artillerv defenses
in the Vena fro sector, it was charged with the Antiaircraft
protection of VI Corps infantry, artillery, vital points and
hnes of communication.

The Brigade's next assignment on the Amio Beachhead
Was no doubt its Qreatest. It landed there on 2 FebruaI"Vo '
1944, to take over control from Colonel Edgar King who

l

had established the initial defense with his 68th CA Heoi-o
ment on D-Day 22 January.

General Bradshaw immediately began applying pressure
to Fifth Army Headquarters for more antiaircraft u~its at
Anzio to meet the ever-increasing air attacks. Fortunately,
due to the General's foresight, when the all-out attack by
the Germans began on 16 February, he had amassed the
greatest concentration of antiaircraft units for an area the
size of the Beachhead (7 miles deep and 14 miles wide)
in the history of warFare. 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 that 204 German aircraft were defi-
nitely destroyed by that array of firepower during the four
months' period at Anzio.

Many new techniques were developed at Anzio. Planned
and controlled A \V barrages were used at night over for-
ward troops (Infantry and Artillery), which were designed
to force enemy aircraft up where they could be engaged
effectively by the 90's without danger to our own troops.
A new type AAAIS was introduced, using the military
Grid System for plotting purposes at AAOR and all gun
sites and a new method was developed to permit simul-
taneous transmission over telephone hot-loop and radio
from AAAOH. The flying of barrage balloons during day-
light was first attempted, although these balloons were
within easy range of enemy artillery and plainly visible to
enemv terrestrial observation. Centralized fire control of
more 'than one battalion of 90mm guns during mass terres-
trial fire was another "first."

Smoke oenerators were used in forward areas to form ao
thin smoke haze capable of obscuring enemy terrestrial
observation. Enemv mines (naval) were located bv fur-
nishing our Navy {vith SCH-584 plots in graphic fo~ on
all enemy aircraft flying at low altitudes and suspected of
being on mine laying missions. All of these new techniques
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Self-propelled guns move inland from the Fifth Army beach head at Anzio to establish the initial defense which shortly
afterwards was built into a most formidable array of antiaircraft units.

I
r'

and many others, plus numerous lessons learned, were
promptly dispatched to Headquarters AA Command and
our theater commander for dissemination to all antiaircraft
artillery units. The important thing about it was that this
information was sent in as promptly as possible and cer-
tainly must have been of value to other units as was their
information to us.

During Anzio's initial phases, the Germans were able to
"jam" our Radar equipment permitting several night raids
without mishap to the enemy because of the inaccuracy of
our fire control equipment. General Bradshaw had new
Radar equipment diverted and shipped immediately to the
beachhead. This equipment arrived with only one trained
crew of operators and two trained officers. Then for a period
of a little more than forty-eight hours, the enemy bombers
iaid off at night. During that time the new equipment was
installed and old SCR-268 operators were trained without
letup, in its use. \Vhen the enemy resumed his night raids
with a Hight of 12 J U-88s, using the same tactics, dropping
bales of "window" and Hying straight, level courses, he
received a big surprise. Our gunners shot down five of these
twelve aircraFt. This proved how quickly men could adapt
themselves to new equipment in combat. An interesting
note at this point is the Fact that captured veteran German
and Italian airmen at interrogation centers stated that
Anzio's Hak defenses were the "most terrifying and versatile"
thev had ever met.

Field artillery firing for the 90's on Anzio reached a
climax under the command of Lieutenant Colonel Francis
j\ I. j\ IcGoldrick, 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 out 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 stating "the 90mm AAA weapons firing
in a field artillery role proved very effective and con-

tributed a major part in stopping the enemy's recent all-out
offensive." During that qitical period all men were pulled 1
off A \V fire control equipment and together with two Al\
j\ lachine Gun Batteries were formed into a provisional in-
Fantry battalion. This Battalion was employed for several
weeks under Engineer supervision. in the laying of mine
fields in front of our Infantrv and in the construction of
other defenses. -

Organization of AAA for Combat at Anzio.
35th AAA Brigade.
35th AAOD
5th AAA Group
434 AAA A\\1 Battalion (SP)
441 AAA AW Battalion (SP)
443 AAA A \V Battalion (SP)
106 AAA 1\ \V Battalion (SP)
435 1\AA A\\1 Battalion
9th AAA Group
90 LAA Regiment Ri\. (British)
18 LAA Regiment Hi\. (British)
168 LAA Batten' Ri\. (British)
224 LAA Batte~' Ri\. (British)
433 AAA 1\\\1 Battalion
451 AA1\ A \\1 Battalion
536 AAA 1\\V Battalion
68 CA Regiment (1\A) (Hq and Hq Battery)
1st Battalion, 68 CA Regiment (1\A)
2nd Battalion, 68 C1\ Regiment (1\A)
721\AA Gun Battalion
108 A1\1\ Gun Battalion
216 A1\A Gun Battalion
102 1\A BIn Batten' (VIa)
24 Cm!. Decon. C~mpany (Smoke)
179 Cm!. SG Company
622 SEP A1\ MG Batten'
623 SEP AA i\ IG Batten',

On I April 1944, Brigadier General Bradshaw re-
linquished command of the Brigade to take up his post as I



The muddy terrain in Italy presented a ma)or pr<~blem. Here
is pictured, left background, a blown-out bridge, WIth a muddy
by-pass choked as a result of the bogging down of a 90mm

antiaircraft gun on what is being used as a road.

At 0800 hours 15 Auoust 19,H, (D-day). the firsta '
wa\'e of our veteran troops assaulted the shores of Southern
France. Once again the 35th was in battle \\'ith \'1 Corps
commanded by Lieutenant General Truscott. The mis-
sion of the Co~ps was to establish a beachhead and to ad-
\'ance rapidly inland to contact friendly airborne forces and
secure airfield sites. The tactical plan called for employing
three divisions abreast to destroy enemy beach defenses
and to advance rapidly inland in order to 'extend the beach-
head to the "Blue Line." Contact was to be made with the
Airborne Task Force in the interior. The Third Infantry
Di\'ision was assigned to the left flank. from Cape Cayalaire
to the Cape of St. Tropez. including the town of St. Tr~pez.
The 45th Infantry Division was to assault the center of the
invasion area, fro;n Cape of St. T ropez eastward to Point
Alexandre including the town of St. '" laxime. The 36th ~
Infantry Division was to land and advance on the right
llank, from Point Alexandre to the Agay H.egion. In the
36th Division area was the important H.ed Beach, near the
town of St. H.aphaeI. and nearby was the road junction and
airport at Frejus. The "Blue Line" delimited a beachhead
approximately 45 miles long, 20 miles deep, well establisl~ed
on high oround and including suitable terrain for air stnps.
The divi~ions were to advance beyond the "Blue Line" on
Corps order.

The assault on the southern coast of France was a com-
plete success. At the close of I)-day. all combat elements
of VI Corps had landed, and the exploitation of ~ \\:eak an~
confused enemy was in rapid progress. By 1111dmght, I)
t\uoust, 2,041 prisoners of war had been taken and corps
C<ls~alties had been negligible. The enemy could ofIer

ACTI\'ITIES OF THE 35TH AA/\ BRIGr\DE )

h Army .-\1\1\ Commander. Brigadier General James ,Ifliller~' trOOpS that were scheduled to land with the assault
Townsend was called in to assume command bringing forces. All units embarked at :\'aples and started on an un-

Ih him a wealth of experience and understanding. eventful trip to the shores o~ France.
During April and'" lay. while the Germans continued to
to eliminate the beachhead. final plans were made for
bre,lk-through and capture of Rome. Antiaircraft artil-
shifted to its offensive role as field artillery when the1\'; final\\- came. The 90mm Battalion Fir~ Direction

Oler was' tied in directly to its diyision's artillery. Guns
e massed to deliver a 'withering fire against t~rrestrial

rgets. :\'eyer before had antiaircraft guns been used so
~nsi\'ely on the offensive. For the first time our infantry
~ ad\'a~cing under a barrage curtain of 90mm shells. '
The mo\'ement from the beachhead was coordinated
th the drive from the South: both were swift and sure.

I defense lines were broken and the Germans were put
full flight.
On -} June 19-H, the 35th set up the first Antiaircraft
rtillery defense around Home and across the Tiber H.iver.
e bo'mbing of vital bridges was rendered impossible and

am' enemy aircraft were destroyed.
The ener;1\' was fleeino and the IJursuit was continued by• a •

VI Corps until H.ome was left about 100 miles south. II
June 1944, VI Corps and the 35th Brigade were rclie\'ed
n the line to participate in the planning of landing opera-
tions which were to take place in Southern France. Three
weeks were spent on the beach near Santa 1\ larinella, a
small coastal town about 50 miles north of Home. This
time was spent reconditioning, re-equipping, and training,
a, well as providing adequate recreational periods which
were the first received by VI Corps units since the days
prior to the Salerno operation. Passes to Home were plenti-
ful. St. Peter's Cathedral, the Coliseum, and the monu-
ment of Victor Emanuel soon became familiar landmarks
to all. Then came the long drive to Naples and the staging
area at Bagnoli where equipment was readied for the
forthcoming operation. \Vaterproofing immediately started
,peculation as to the exact spot of the now-certain landing.
If the German Intellioence Corps received information bya .
way of a leak from the average GI strategists, they certainly
had a huge force awaiting a landing in the extreme north-
west corner of Italy.

After many long hours of sweat, toil and conferences,
6nal plans for the operation were completed in early
August. No effort was spared to make the landing in South-
ern France successful. Antiaircraft artillery had proved vital
in Italy and was accorded its proper place in this new
venture.

Still operating with VI Corps, but now under the com-
mand of the U.S. Seventh Army, the Brigade was charged
With providino the initial antiaircraft artillerv def(-nse fora '
the landings, defense of beachheads until relieved and of
combat units movino inland with the advance. To accom-a
plish this mission, we were given some of the most experi-
enced units in the theatre. Practically all units of the Bri-

I gade's Anzio Command were on its ~oster.
Three groups: 5th, 68th. and 105th: three 90mm bat-

talions: 68th, 72nd, and 216th; four 40mm battalions:
433rd, 4:>1st, 534th and 895th; three 37mm (SP) bat-
talions 106th. 44Ist and 443rd and three barrage balloon
batteries: 102nd. 103rd, and 104th were the antiaircraft
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only scattered resistance. The German Air Force had been
we~k and ineffective. Enemv reinforcements never arrived
in the beach area, and no l~rge scale counterattacks were
launched. The three divisions advanced inland according
to plan, already ahead of their time schedule.

The rapid development of the beachhead in the Se,'enth
Armv's im'asion of Southern France and the scattered dis-
position of German troops indicated that coming operations
would be a pursuit, a race to the north up the Rhone valley.
an eventual junction with Allied forces in the Paris basin
and the entrapment of German forces pulling out of France.
But before a full exploitation to the north could be realized
it was essential to secure the port cities of 1\iarseille and
T miion. That was the mission assigned to the French Army
under General De Lattre De Tassigny with full allied naval
and air support.

At 2000 hours on 16 August, French units of the Seventh
Army began landing over beaches already cleared by the
VI Corps in the St. T ropez area and started their advance to
the west against Toulon and 1\iarseille.

The initial assault and its subsequent expansion of the
beachhead opened the way for a rapid debouchment inland.
By D plus 2 a definite breakthrough had been accom-

. plished, and the German Nineteenth army was in serious
danger of being cut in two.

lt soon became clear that the Germans had been caught
on D-day wid.l the great bulk of their defensive strength far
to the west of the assault beaches. Pre-D dav bombardment
had wrecked all but one bridge across the 'Rhone and the
shortage of trucks and motor fuel hampered any large-scale
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
light tanks and reconnaissance cars which were scarce at
this stagc of the landing. Much opposition arose as to the

l\lal-', .
feasibility of their use in this role particularly because <i
the thin armor of the 37mm half track, but General
Townsend made the decision to use them provided thev
were not committed against enemy tanks and pillboxes.
Their success was outstanding and all troops of the Corps
praised their work. 1\iany enemy strongholds were blaste,:J
away by them and snipers in buildings were their specialt,
but several German reconnaissance cars also met their
doom on the receiving end of these deadly weapons. One
incident in particular stands out in my mind. A German
command car came driving down the highway. turned a
corner and stopped about 100 yards in front of an ;\i-I5
that was parked sideways on thc road. The German car
tried to turn around to go back but the 1\i-IS crew poured
automatic fire from its 37mm and .50 calibers into the
vehicle which was immediately put out of action. Fi\'e
German officers and one enlisted man lost their lives within
about 5 seconds of fire. Casualties among the crews who
manned these half-tracks were ,'erv few and not one half.
track was lost during these encoun'ters. General Townsend
was right again, antiaircraft artillery could definitely be
used on the offensive in terrestrial roles if used properly and
if the proper precautions were taken .

France was a sharp contrast to Italy in more ways than
one. People were clean, neat and friendly, and everywhere
their welcome was genuine. 1\hny could not belie,'e the
Americans had finally come, they would walk over, touch u>

and with tears in their evcs sav-"I had to touch you because
I just couldn't believe it wa~ true. You are our liberators.
God bless you-Lafayette did nothing for your country.
compared to what you are doing for ours."

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

For the first time in history an army crossed the Vosges
Mountains. For centuries military men had considered the
Vosges impregnable; however, in 'the fall of 1944, VI Corp~

American soldier inspecting the remains of a German ME-109 that was shot down over the Volturno River by Brigade guns.
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An enem)' plane is plotted in the operations trailer of the
35th Brigade at Dettwiller, France.

stopping this operation, the ack-ack men were by no means
idle. Thirty-two enemy aircraft were engaged over the
Corps sector, resulting in six destroyed and two probably
destroyed with no resultant damage to Corps troops or in-
stallations. All flights were either high flying single recon-
naissance planes or hedgehopping planes on strafing mis-
sions.

Because of the elaborate and smooth functioning Brigade
Ai\AIS, no enemy aircraft entered the VI Corps area un-
detected, and in all cases ack-ack crews received earlv warn-
ing, enabling each gun crew to plot thc enemy air~raft by
means of the militarv grid svstcm, c\'en before it entercd
thc area, completely' elimim;ting the surprise element.

In addition to providing continuous antiaircra[t protec-
tion [or all corps elements, the ~1-15 and ~1-16 self-pro-
pelled guns werc used as infantry suPPOrt weapons and
90mm guns were used as an integral part of the field artil-
lery fire power of the Corps.

Three self-propelled automatic weapons battalions: the
106th, in support o[ the 45th Division, the 441 st in sup-
port of the 3rd Division and the 443rd supporting the 36th
Division, again proved their value on ground as well as air
targets in close support of infantry and armored attacks in
the VI Corps advance through the Vosges. Both important
river crossin as, the 1\10selle and the ~1eunhe, were ablyo .
supported by antiaircraft ground fire. Infantry support fo]-
lowcd this general procedure: \Vhen a certain objective
was to be taken, the "buzz wagons" rolled up, cut loose with
all they had which was plenty and paved the way for the
doughboy. On river crossings the same treatment was ap-

Plied, firino from the friendh' bank to the hostile shore toto ,
keep the Germans down while the infantrymen slashed
across tQ apply the finishing touch.

The ~1-15 and 1\1-16 weapons were found to be among
the most versatile weapons in the Corps and can show a long
list of a variety of ground fire missions to back up that state-
ment. Their fast rate of fire and tracer ammunition en-
couraged many a Nazi to forget about "der Fuehrer." Pris-
oners taken after lasting out one of their automatic barrages
were completely demoralized and expressed great curiosity
over this ";\Jew buzz weapon."

On one road block an 1\1-15 and 1\1-16 fired at least five

ke through. Precedent fell like Gemlans as both "eteran
"green" troops fought the hun, the terrain and the

ther to shatter enemy defenses in a histor\'-wreckino
•• 0

mpaign that rocked the supermen back against the Rhine.
In centuries past, military men seeking new plans to ex-

oit the battlefields of France. shook their heads and
dJouted "NO" when the Vosges sector, with its pathway to

e east. was mentioned .. And well they might because

~

raPhV seemed to be cauooht in a mixture of beauty and
=> ' •

gony when the Vosges mountains were put down on the
lotting board. Beauty there is. undoubtedly, tall pines on

uller mountains, rushing streams and jutting crags of sheer
JIOCk.That same picturesqueness which excites the layman

aoonv for the militarv man who has to find a new wa\' to
=> " •
Ie those cliffs, to push through those forests and at the

me time root a stubborn enem\' out of defenses which
e has had months to prepare ..
Thus a new page of history was written and it was writ-

en in the early winter campaign of 19-H with mud. rain,
ow and sleet offering practically as many problems as the

hazardous terrain and a stubborn enemy. This sector was
he scene of bloody, vigorous fighting du~ing the first world
war but the Germans then could not be pushed off the crest
f the Vosges nor could they shove the French back from
heir positions in the lower mountain regions; therefore a
talemate existed in this area for four long years from

October, 1914, right through to the end in 1918.
Generally speaking the campaign to win the Vosges

lias inaugurated on or around 21 September 1944. im-
mediately prior to the cracking of the ~ loselle Hiver Line.
111e first period, which for the greatest part was rapid in
de\'l~lopment, extended to about the 15th of October when
phase two got under way with the Mortague River Line and
a push to a new river barrier. the Meurthe. In between
those two river lines lay more than a month of dreary fight-
ing which saw the German offering his most stubhorn re-
sistance, taking advantage of the almost continual rain,
snow, sleet and natural defenses in the thickly forested
mountain country.

The push acr~ss the ~ leurthe (the exploitation phase)
got underwav ahout 20 November, and found the Germans
retreating with a speed reminiscent of the drive through
Southern France.

Sounds simple to put it that way. But those who were
there will never forget nights so black that a wisp of fog
could be mistaken For an enem\'. days of continual rain
"hen the sun became a thing or'the a'lmost forgotten past,
cold chilled bones, gun pits filled with water, snow 16

. inches deep and Germans fighting with a fanaticism born
f knowledge that only the Fatherland lay behind them. It is

a story too, of minute planning. of day and night consul-
tation On one operation after another and of perfect liaison
between all types of units which molded this smooth work-
ing VI Corps team for its drive to sweep the Vosges.

I The 35th AAA Brigade with attached units (including
fhe 91st Group that replaced the 105th Group which re-
mained defending main ports in Southern France) under
the command of General Townsend, participated in the

rive through the Vosges mountains in support of VI
rps.
Although the Luftwaffe made only a token effort toward
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A 443d Battalion half track deploys outside an airdrome 1n

Southern France to cover a main road.

engagements each da\' aoainst inflltratino Germans onl\'~ b 0 ,

100 yards away and closer at times. Fanatical Nazis even
t1He\~'rocks, \\:hen their SUI)l)lyof hand orenades was de-, 0 •

pleted, trying to dislodge the ack-ack weapons.
In all, a total of ninety-two oround missions were fired, 0

by the three battalions during the Vosges Campaign. These
involved a total ammunition expenditure of 3.500 rounds of
37mm and 130,000 rounds 01' .50 caliber. Their missions
included neutralization of enemy machine gun nests and
troop concen tra tions, road in terdictions, tree bursts over
dug-in IJositions, fire fiohts with enem\, infantr\' AV.J pro-

......, b ~,,'

teet ion of road blocks and several victorious duels with
enemy Aak wagons.

Air war in the Vosges was only part 01' the 90mm bat-
talions battle, because the\' took a ooodlv share of the field, 0,

artillery firing of the Corps and the Germans particularly
dreaded the 90mm shells because the\' had no warnino, 0

whistle-until too late. "Rautsch-Boom" was the Germans'
nickname for this shell that always came suddenly with-
out warning because high velocity got the shell there al-
most simultaneoush' with sound. Our field artillery com-
manders favored tl;e 90's for placing a large amo'unt of
fire on a target in a short period of time. One battery of
90's was eguivalent to two battalions of 155mm's in maxi-
mum rate of fire.

During the 60 days ending 24 November 19-H, the
Brigade's forward heavy battalions, the 72d AAA GUll Bat-
talion and 216th AAt\ Gun Battalion, fired 25,086 rounds
on 1,300 ground targets. The daily average was 21 mis-
sions. Ammunition restrictions held the fiuures down dur-n
ing the first part of the period but toward the end, 40 to
50 missions daily were the rule. Roughly 1/9 of the rounds
were fired as air-bursts.

l'vlen of the nd had one of their most unusual shoots
during October 1944, near ;\lassoncourt while "0" Battery
was firing on a German troop concentration. The rounds
were hitting home and FA observers reported high casual-
ties b~suddenly the AAOR reported two i\ IE-109's com-

ing in fast toward the battery while it was in the midst
its FA mission. The men instantly swung their guns to the
hostile planes and fired direct laying with three-second
precut fuzes. One plane crashed in Hames, then the gunnets
went back to work on the enemy ground troops. The whole
interruption cm'ered only two minutes time.

"A" Battery of the 216th had one of the most unusual
shoot records in France. Registering on a house, the fourth
round hit the building, causing about 20 Germans insi~
to take to the streets. As they ran the observer shifted fire
to follow them; many fell, and one took the count when he
was hit in the back bv a 90mm shell.

It was also in Fr;nce but shortly after the capture of
Strasbourg that "0" Battery of the 216th got in some pin.
point shooting when, near Lingolsheim, it fired across the
Rhine into a concrete observation tower, one round went
directly through the tower window, causing FA obsen'ers to
brand it "the most accurate shooting" they had ever wit-
nessed. 1\ lavbe they could have done this with their FA
weapons al~o if th~y had had our fire control materiel to

. I IassIst t lem.
Next the battle for Alsace began; VI Corps captured

Strasbourg and swung north toward the Lauter Ri\<erand
the Siegfried Line while the First French Army in the
south became ver\, much involved in the Colmar Pocket.
VI Corps penetrated the German border and was pounding.
away at the Siegfried Line above \Vissembourg, Scheiben-
hardt and Lauterberg in early December 1944.

At this point we were forced on the defensive by the
turn of events in the North. The German breakthrough
in the Ardennes prevented us from continuing our rapid
advance, and we were forced to withdraw to a line more
suitable for defense because half our divisions were pulled
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 those who fought
so hard to win this vast area of ground which, through
necessity, had to be given back to the Germans without
a fight. Everyone was on the move and the Alsatians prm'ed
which side they were on. They were streaming back with
us. Most of them walk.ed, rode bicycles or wagons, each per-
son carrying as many treasured family possessions as pos-
sible. This withdrawal was successful and defensive p0-
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 guieted 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 \Vissembourg
and crossed the border into Germany. This entry into
Gennany will never be forgotten; the storming of the Sieg-
fried Line with its dragon's teeth and cleverly camouHaged
pillboxes, the destroyed cities of Ludwigshaven and Mann-
heim, the crossing of the famous Rhine River, the eager
anticipation of "seeing how the other side lives," the Uni-
versity city of Heidelberg, the crossing of the not-so-blue
Danube, and the final mass surrender of German troops.

At 1030 hours on 4 l\lay 1945, troops of our VI Corp:;
met old friends of the Fifth Army who had driven up from
the south through Italy. The historical junction was made-
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few miles south of the famous Brenner Pass. On 5 ~ia\'
45. the final chapter in our struggle against the German's
5 written. At 1800 hours Lieutenant General Erich
ndenberger surrendered unconditionally the remaining
Olents of his German Nineteenth Army to ~laior Gen-
I Edward H. Brooks. Commanding Ge'neral, \;1 Corps.
ree days later, 8 1\ lay 1945, the entire Gennan Armv

d surre~dered unconditionally to the Allies and Victo~,
Europe was finally ours. The cessation of hostilities found
{' 35th AAA Brigade with a total score that is probably
nequaled by any other brigade. Throughout its overseas

operations, units while assigned or attached to the Brigade
werecredited with 407 enemy aircraft definitely destroyed
od 286 probably destroyed ~ot to mention t};e valu~ble

y

contribution made b\- Brioade units in ground roles."L> ~
IF there was even any doubt of the adaptability of Coast

Artillery Corps personnel and the \wsatility of our antiair-
craft materiel certainly units of the Brigade erased it. This
shon history of their "exploits could no~ possibly chronicle
all the accomplishments of all the units which performed
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
maior artillery unit history: it is the story of the ind"ividual
ou~ crew and oroul)S of o~n crews. in short it has been the
b C';:,

story of the soldiers manning the weapons and to them the
story is dedicated.

BY KARL VASS

FLAG SALUTE

Whose banner, born in battle gory,

Leads the world today;

I pledge allegiance to Old Glory,-

Flag of the U. S. A.,

And should my country ever need me

I await the call

Ta follow where Old Glory leads me,-

Pledge my life, my all.

A Flag Day Tribute
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JET PROPULSION
By Captain C. R. Tosti, Air Corps and. J. B. T uzen

"Future military requirements of supersonic speeds demand
the production of jet propulsion power which is available
only in engines with turbo jet, ram jet, and rocket charac-
teristics." H. L. \Vassel!. Colonel AC., Chief of Enoine

'"Hesearch, Wright Field.

FOREWORD

Are you familiar with the history of jet 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 aircraft and
guided missiles? If your reply to these questions is in the
negative. or if you are anxious to consolidate, organize. and.
perhaps, augment all of the miscellaneous information you
have picked up on the subject to date, we recommend this
article to \'ou.

In preparing this article we have attempted to summarize
the story of jet propulsion for the edification of the non-
,technical reader who is interested in obtaining a sufficiently
broad idea of the subject to discuss it intelligently and to
appreciate the significance of any developments about which
he mav read in the future.

INTRODUCTION

Jet propulsion is based on the principle of reaction as
postulated in Sir Isaac Newton's Third Law of ('\'lotion
which, in essence, states that to every action there is an
equal and opposite reaction. '-Ioweve;, you may ask, how
does jet propulsion differ from any other type of propulsion?
lsn't all propulsion based on reaction? For instance, are
not walking, running, swimming and many other operations
of everyday life based on Newton's Third Law? Yes, that is
true. All propulsion is associated 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-
creased momentum.

How then shall we differentiate between jet propulsion
and other methods of propulsion which are also based on
the reaction principle? Th'e distinction 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
nozzle and the propulsive force, or reaction, occurs within

PART ONE

the body. Several different types of jet propulsion devices
have been used, are in use at present, or are beino de-
veloped for use in the future. These will be descri~d in i
greater detail later in this article. It will suffice to say at this
point that jet propulsion devices are divided into the fol
lowing general classes:

I. Devices which utilize air from the atmosphere:

n. f\ lechanical Jet Units-air is compressed and I
ejected with an increase in velocity.

b. Thermal Jet Units-air is compressed, heat is added
to it by the combustion of a fuel, and the gases
formed are ejected with an increase in velocity.

2. Devices which do not require air from the atmosphere
-these devices are- called rockets and carry a self.. '
contained fuel svstem, includinoo the oxidizi~o aoem I.00
required for the combustion process to form the gases
which are ejected through the discharge nozzle.

TilE PRINCIPLE OF JET PROPU LSION

In order to understand more easily what jet propulsion is.
we should associate it with some familiar everyday illustra-
tions of the principle such as the "kick" or recoil of a gun.
the operation of a lawn sprinkler, or the flight of a Fourth
of July skyrocket. In all of the illustrations cited, the "re-
action" mentioned in the statement of Newton's Third La\\'
of f\!lotion is at work. For instance, in the case of the gun.
let us see what takes place. \Vhen the trigger is pulled and
the powder is detonated, combustion occurs and gases are
formed. These gases which expand explosively exert pres-
sure in all directions within the barrel of the gun in trying
to escape. \Vhen the projectile leaves the barrel, the gases
at the nozzle end of the barrel, are allowed to escape while
the remaining gases are still exerting pressures against 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 expansion of the gases occurs, there must be a
force within these gases to cause them to expand and to
expel themselves through the gun nozzle; since there is
such a force in action, it follows, in accordance with Ne\\'-
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 recoil.

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 a con-
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nuous recoil action which would be obtained iF it were

~ible to fire a gun at an infinitely high frequency.
From this discussion of the principle of jet propulsion. it

, obvious that the reaction which propels a jet engine oc-
curs within the engine; and. contrary to popular belief.

lOOesnot occur as the result of the exhaust gases "pushing
,. gainst the outside air." In order to appreciate the principle
of operation of jet propulsion. you must grasp this concept-
hat outside air is not necessary to achieve jet propelled
lI1otion.

[\ gun fired in a vacuum would "kick." or recoil. with
he same force as it does when air is present. Similarly, a

Ji't propelled aircraft, providing that it carries an internal
source of air necessary for the combustion processes of the
engine. will operate in a vacuum. In fact, a jet propelled
aircraft will operate more effectively at high altitudes where
the air is less dense and offers less aerodynamic resistance
than the denser air at lower altitudes.

HISTORICAL BACKGROlll'\D-? B.C. TO EARLY 1930's

Having established the basic principle involved in jet
propulsion, let us see how novel the principle is. As early as
130 B.C., a philosopher from Alexandria, named Hero.
demonstrated his aeolipile which is reputed to be the first

I
apparatus converting steam pressure into mechanical power,
and probably the ,earliest demonstration of the principle of
jet propulsion. Hero mounted a hollow sphere between two
supports over a closed vessel containing water which was
rom'erted to steam bv a fire burned under the vessel. One
of the supports was h~llow and served to transmit the steam

I from the closed vessel to the hollow sphere. The sphere
~was caused to revolve by the reaction created by the escape
of the jets of steam from two pipes with right angle ejecting
nozzles which were affixed to the sphere on opposite sides.

Aside from Hero's toylike device, the first practical appli-
cation of jet propulsion was made by use of the skyrocket
as signalling and illumination devices and decorative fire-
works. The Chinese are credited with the use of rockets
employing the exhaust gases of burning powder as a means
of propulsion several centuries before the advent of Christ.
The earliest known occasion of the emplo"ment of rockets
for the purposes of warfare was the defcn;e of Pien Ching
China, during a 1\ longolian siege in 1232 A.D. Soon after
this, rockets made their appearance on the battlefields of
Europe and during the 13th, 14th. and 15th centuries they
were clothed in many ingenious guises, such as Hoating
6shes, running rabbits and Hying pigeons, to set fire to

'

enemy fortifications. \\lith the introduction of the cannon,
the use of rockets disappeared for several centuries since
artillerv fire was more efficient and more accurate ..

Although Hero and the thousands of rocket makers who
created the devices described abO\'e made use of the prin-
ciple of jet propulsion, they were unaware of its theory.

~ They merelv knew that their de\'ices worked. It was Sir

Isaac ~ewton who explained the phenomenon by the
postulation of his famous Laws of 1\ lotion. previously
mentioned in this article. Newton proceeded to apply these
laws to 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 boiler had a rearwardlv
directed nozzle through which the steam was allowed t~
escape to provide the propulsive thrust. You will notice
that the speed of the vehicle was to be regulated by the
driver's control of a steam cock in the discharge nozzle. No
tangible evidence exists to indicate that Newton e\'er con-
structed this vehicle. In principle, however. we must con-
cede that it was a workable idea.

As the 19th century began to draw to a close, the seeds
of thought were beginning to be planted for the develop-
ment of thermal 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 (1886), Octave Chanute
of the United States (1886), 1\ larconnet and Lorin of
France (1909), Morize of France (1917), H. S, I-Iarris of
England (1917), and Dr. Gustave Eichelberg of Switzer-
land (early 1930's).

MODERN ERA OF ] ET PnoPuLsION

In 1927, the Italian Air Ministrv began work leadino, ~ 1:>

to the development of the only practical application of the
principle of mechanical jet propulsion to an aircraft which
has been recorded in the annals of aviation historv. At that
time, the Italians began investigating the possibility of a
venturi tube fuselage with ,the propeller placed at the
mouth of the tube. The theory behind the development was
that the slipstream issuing from the rear orifice would sup-
ply an additional thrust along 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 Aircraft Company for the
Italian Air Ministry. In Hight tests, this airplane exceeded
the anticipations of its designers; and, although n<,>tof very
high performance, it showed itself to ha\'e excellent ma-
neuverability and stability.

The principle of the Mechanical jet unit just descrihed
involves merely the compression and expansion of air and

Figure I-Newton's "Horseless Carriage."
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A logical improvement on the Campini system was the
gas turbine type of thermal jet unit invented by Air Com-
modore Frank \Vhittle of Great Britain. Camp(ni used the
energy of the expanding gases only for propulsion; Whittle
employed this energy not only For propulsion, but also to
drive the compressor and thus to eliminate the necessity of
using a reciprocatino enoine which was hiohlv inefficOient, I 0 0 0 0

lor t lis application.
In the \Vhittle design, air is compressed by a centrifugal

compressor into combustion chambers where the fuel is in
jected an.d the gas-air mixture is ignited. The expanding
gases which result from the combustion process then pass
through the turbine wheel and drive it and the compressor.
which is mounted on the same shaft, thus providing more
air to maintain the continuous coil1bustion process. Onl\
a part 01' the energy of the exhaust gases is utilized to drin'
the turbine and the compressor; the rest of the eneroy i~
utilized for the propulsive thrust obtained from th;' ex-I
panding exhaust gases as they are ejected through the dis-l
charge nozzle.

In January 1940, \Vhittle obtained his first patents
on a jet propulsion engine. On April 7, 1941, during
taxiing tests the airplane became airborne, reaching
an altitude of six feet for 100 to 200 yards range.
The first official take-off of the Gloster Pioneer
E-27, forerunner of the Gloster Meteor, occurred ~t
Cranwell on the 15th of May 1941, almost two years
after the flight made by the German HE 178. The flight
lasted 17 minutes and was successfully completed. The
Army Air Forces "started things cooking" in America after I
the successful Rights in England. In July 1941, a special
American technical mission viewed the British-developed I
jet engine at Hugby. As a result of this investigation, ar-
rangements were made to conduct the development of turbo
jet engines, based on the \\Thittle design, in the United
States. At the time this decision was made, onlv fifteen j

Rights and ten hours of jet engine operation had been
accumulated in the United Kingdom.

The development of the turbo jet in the United States
was entrusted to the General Electric Company because of
the experience which this companv had oained in the de-

o 0 ~

a. 1\ means For compressing air-CO~'I PRESSOH.
b. A means For addino heat to the air by the combustion

01' a Fuel-COi\IBUSTIOi\' CI-IAi\fBEH.
c. A means for the expansion 01' the resultino vas-air

mixture-DISCHAHGE NOZZLE. 0 0

Figure 2-Schemaric of Campini Principle.

its discharge at a greater velocitv without the addition of any
hea~ to the air. Ho\\'c\'cr, whe~ we think 01' jct propulsio;l
de\:lces today. we, arc thin~ing, in generaL 01' thermal jet
unIts, thc mam fcatures of which arc:

The first thermal jet unit we shall discuss is the Campini
System proposed in 1932 and illustrated by the schematic
diagram (Figure 2). Air was admitted throuoh the an-
nular opening as indicated by the arrows. The annular
space widened out to convert the kinetic eneroy 01' the air
into pressure energy. The air then passed thr~uoh a two-
stage centrifugal compressor driven bv a recipro~atino en-
gine and was compressed into the ~ombustion cha~lber
where fuel was introduced and ignition occurrcd. The ex.
panding gases were then discharged through the nozzle
to obtain the propulsive thrust.

:\m?ng the first jet airplanes to Ry were two airplanes
bUilt m accordance with the principle described above.
The firs; airplane, usually referred to as the CCI (Campini-
Caproni), was built in 1940. It was of all-metal construc-
tion and 'weighed 8800 pounds. A trial Rioht was made on
the 27th of August 1940 at 1\ lilan and th; plane remained
in the air ten minutes. Until the details of German aviation
developments were learned after the fall of Gcrman\' this
Right was recorded bv historians as the first ever mad~' bv a
jet propelled propellerless plane incorporating a then~lal
jet engine. Actually, the first flight was made in Germany
exactlv one vear beFore, on the 27th of Auoust 1939 bv a

• 0 0

Heinkel 178. In 1941, a revised version of the CCI, des-
ignated the CC2, was Rown from ~Iilan to Home, a dis-
tance of 168 miles, with a stop at Pisa, probably for re-
fueling.'The speed attained was reported to be 130 1\ iPH
and the fuel consumption was excessively high. The use 01'
the internal combustion engine to drive the compressor was
inefficient and illcreased the weight of the plane consider-
abk
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tance and sen'es merely to augment the thrust obtained from
the propeIler.

The first turbo prop engine built in the United States
is the General Electric T-31.

In order to visualize more clearly the relati,'e perform-
ance obtainable from the conventional reciprocating engine.
the turbo jet engine and the turbo prop engine let us refer
to Figure 5.

You will notice that the conventional reciprocating en-
gine is more efficient than either the turbo prop or the turbo
jet engine up to an altitude of approximately 35,000 feet,
and 400 1\IPH. However, above 400 1\IPH, the efficiency
of the reciprocating engine drops off sharply because of th~
highly inefficient operation of present-day propeIlers abo,'e
that speed. The turbo prop engine, although more ine/n-
cient than the reciprocating engine up to 35,000 feet and
400 1\IPH, becomes more efficient at speeds above 400

SPEED IN MILES PER HOUR
Figure 5.

1\IPH and wiIl possibly attain efficient performance up to

a maximum altitude of 45,000 feet at 500 MPH. The turbo
prop engine is able to obtain this added performance be-
cause of the thrust augmentation obtained from the aux-
iliary jet propulsion. The turbo jet, or pure jet, engine is
less efficient than either the reciprocating engine pr the
turbo prop at lower speeds and altitudes, but above 35,000
feet and 400 1\IPH it comes into its own and surpasses
either of the othcr two types of cngines in pcrformance.

Up to this point, the discussion of modern thermal jet
units has been confined to British and American develop-
mcnts which havc, to a certain extent, proceeded hand in
hand. Equally important in the discussion of the subject
of jet propulsion is the story of the development carried on
by the Germans. During Hitler's regime, a tight "Iron
Curtain" was maintained on the activities in German avi-
ation, especiaIly in the field of jet propulsion. By the latter
staoes of \\'orId \Var II, the threads of the storv of Ger-o .
man developments began to be woven together into an in-
teresting and amazing tapestry revealing unusual accom-
nli~hmpnt~ in all of the maior fields of iet orooulsion de-
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Figure 3-Turbo Jet Engine.

velopment and production of the turbosupercharger for
high altitude, high-power, American reciprocating engines.
EssentiaIly, the turbo jet engine is a large turbosuper-
rharoer with a means for the combustion of the fuel-air
n1ixt~re incorporated.

Perhaps the outstanding jet engine today is the British
Holls-Hovce "Nene."

Besid~s the development of turbo jet engines of the
Whittle design, the development of axial /low type turbo
jet engines has been conducted in this country. The prin-
ciple of operation of this type of engine is exactly the same
,IS that of the \Vhittle engine. However, the design of the
a..\ial flow compressor, as can be seen by the schematic dia-
oram (Figure 3), consists of a series of rows, or stages, of
blades rather than one large centrifugal compressor. In
this way, a compressor of smaller diameter can be designed
to provide the required amount of air compression. Conse-
quently, an engine of smaller diameter can be constructed.
Such an engine offers the advantage of less drag, or, in
other 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 \Vestinghouse Company for the
Bureau of Aeronautics of the Navy Department.

In addition to the development work in the field of the
( turbo jet engine, development has proceeded in the field

of turbo prop engines. You will notice from the schematic
diagram of the turbo prop engine (Figure 4), that inter-
nall\'. its construction is similar to that of the turbo jet en-
gin~, the major difference being that the turbine wheel is
larger in the turbo prop engin,e, since a greater portion of the
energy in the gases must be utilized to drive the propeller in
addition to the compressor. The remainder of the energy
in the gases is used for jet propulsion. ActuaIly, the jet
propulsion is relegated to a position of secondary impor-

,
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\'elopment including the turbo jet. the pulse je1. the ram
jet. and the liquid propellant rocket.

As early as the year 1934. de\'elopment work on the turbo
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 year of 1939, Junkers
had accumulated sufficient engineering background to be-
gin preliminary layout work on the most outstanding Ger-
man turbo jet engine developed during the \Var-the
Jumo 004. By the end of 1943, both the Juno 004 engine
and the 1\ Iesserschmitt 1\ IE 262 were ready for mass pro-
duction, and se\'eral other turbo jet and turbo prop engines
were under developmen t.

In the summer of 1944. i\ IE 262 squadrons were formed
and went into action against the Allies in \Vestern Europe.
The British and Americans had obtained vague information
on German turbo jet developments from prisoners of war
and were, therefore, aware 01' the existence of turbo jet
aircraft in Germany before they went into action against
Allied aircraft. Late in the Summer 01' 19H, Allied Intelli-
gence teams were able to piece together a fairly good pic-
ture of German turbo jet development from the battered
parts 01' an i\IE 262 airplane which had crashed in Allied
territory. Thus, the "Iron Curtain" of secrecy had been
cracked, althouoh not vet rendered asunder. •o ,

NON-ROTATING POWER PLA!\'TS

THE PULSE JET ENGINE

In reading about pulse jet engines one may come across
many strange and high sounding names, such as resojet,
aeropulse, intermittent ram jet, aeroresonator, autopulse and
pulse jet. The principle of operation 01' all these engines is

basically similar except that the aeropulse and autopu
work on the principle of forced oscillations which are 0en-
erated by timed ignition, while in the other engines "'t~
necessary compression and ignition occur in the phases 0(
operation as will be described for the pulse jet.

The pulse jet engine shown in Figure 6 is a very simple
engine consisting 01' a tubular combustion chamber
equipped with an air-intake vah'e system in front and with
a discharge nozzle in the rear. The enoine has only oneo •
moving part, namely, the air-intake valves.

The operating cycle of the pulse jet engine is divided
into the following phases:

Startillg Phase-The pulse jet engine is started by com-
pressed air from an external source. The compressed air
actuates a fuel metering system which during staning re-
duces the fuel flow to the combustion chamber to a prede-
termined amount; at the same time, compressed air with
enough velocity to aid in the atomization 01' the Fuel is in-
jected into the chamber. This carefully adjusted mixture of
fuel and air now in the combustion chamber is ignited b~ .
a conventional spark plug (used only during starting).

Clwrgillg Phase-After ignition, the pressure in the
combustion chamber rises and exertS equal forces in all di-
rections, keeping the air-intake valves closed. The force
exerted rearwardl)' meets no resistance and the gases are dis-
charged through the narrow end of the combustion cham- I

ber and the rear discharge nozzle. The inertia 01' these
escaping gases reduces the pressure in the combustion
chamber below atmospheric thus creating a suction effect
causing the air-intake valves to open allowing a fresh charge
of air to rush into the venturi section. Similarlv, after each
enoine discharoe, fuel is drawn into the comb~stion cham-o 0

~The Workin~Cycle !Irk Pulse Jet Engine
~~,~
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Figure 7.

ber by the difference in pressure between the inside of the
combustion chamber and the fuel metering system.

Exploding Phase-The fresh mixture of fuel and air is
ignited by means of the residual flame left in the combus-
tionchamber after the initial discharge. As in the Charging
Phase, after ignition the pressure in the combustion cham-
ber rises and exerts equal forces in all directions, closing
the air-intake valves. The high pressure spent gases ex-
hausting from the discharge nozzle give the pulse jet its
forward thrust. The charging phase occurs again and the
cycle of operation repeats itself. The timing of the cycle
of operation of the pulse jet engine is governed by its
frequency, which is dependent upon its construction. In
the pulse used in the V-I, the cycle of operation repeated
itself 40-50 times a second, other designs of pulse jets have
frequencies of over 200 times per second. Once the starting
phase is properly initiated, the pulse jet commences to
cycleand produces thrust at zero flight speed. The pressure
in the combustion chamber is controlled bv the rate of fuel
injection and this, in turn, controls the discharge velocity
of the gases and thus the propulsive thrust.

On June 13, 1944 the first V-I robot bomb employing
the pulse jet engine fell on England, approximately twenty-
fivemiles north of London. On June 15, 1944 the first V-I
bomb fell on the City of London and scored a hit in ap-
proximately the geographical center of the city. These at-
tacks which continued for approximately three months
until the Allied Forces on the Continent captured the
launching ramps may be considered to mark the dawn of
a new era in warfare-The Era of the Guided 1\ lissile.
__ The German pulse jet engine had a very short life and

poor altitude performance. The noise and severe vibration
did not make the pulse jet a very suitable system for piloted
aircraft. Nevertheless the Germans had planned to install
two of these pulse jets in the ME 328 and there were other
single projects intended to be used as piloted flying bombs
and ground strafing aircraft. In fact, the Japanese actually
contemplated employing the German V-I as a piloted
"Kamikaze" airplane to be used in suicide attacks against
the Allies.

The Americans conducted no research or develop men t
work on pulse jet engines before the war and it was not
until about one month after the first V-I fell in England
that the Americans had an opportunity to examine Hitler's
new secret weapon. Badly damaged parts of two German
pulse jet engines were received at the Power Plant Labora-
tory, vVright 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 at \Vright
Field and running on the test stand. The close cooperation
between the Armv Air Forces and American Industrv,
enabled the Ford ~Iotor Company to start a developmc~t
and production program by the end of October 1944. Al-
though the American version of the German pulse jet was
basically a Chinese copy, its performance was greatly im-
proved through further development and refinements. Un-
fortunateh', the American version of the V-I never became
operation~l against the enemy.

THE RA:\l JET E~GINE

The ram jet, or athodyd, is perhaps, one of the simplest
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Figure S-Schematic Diagram Solid Propellant Rocket.

power plants under development. Barn jet engines are di-
vided into two classes, subsonic and supersonic. Basically,
the principle of operation of either type is the same. The
major difference between the two types is in the design of
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 that
of the family car. The automobile engine operates on a four-
stroke cycle; intake, compression, power and exhaust. In
the case of the ram jet, the 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 velocity (INTAKE), once inside, it is slowed down
by diffusion and compressed, creating a high pressure
(CO~ IPRESSION). By the addition of heat to the air
throuoh the combustion '01' 3 fuel. the outlet velocity of theo .•
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 is required for ram pressure since the thrust of the
ram jet increases rapidly with increasing ram pressure. Be-
cause of the increase in performance with increase in ram
pressure the ram jet engine appears to be the most suitable
power plant for propelling airplanes through the sonic
barrier to attain speeds in excess of 1500 ~IPH. 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 talking stage, the Germans built and flight
tested a ram jet designed to produce a gross thrust of 4400
Ibs. at 500 1'1PH. In all of the research and development
work done by the Allies on ram jet power plants, only liquid
or gaseous fuels were considered. It 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 liquid fuels. One of the
major advantages which the Germans saw in the ram jet
engine was that it would adapt itself easily to the use 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 solid
fuel. The Germans devoted only the last eight to ten months
before the fall of Germany to this project. They designed

.\In)-)

a ram jet engine which contained crushed charcoal in
wire grate basket which, in turn. was suspended in the COIIt-

bust ion chamber. The wire basket had front and rear
grated walls permitting an access of draft air to the fue
During these crude experiments and other experiments
similar in nature bur with different fuels and configurations
of fuel briquettes, the Germans proved that the ram iet
could be driven with crushed solid fuel and that the mao~l-

::>
tude of thrust obtained by the use of solid fuel is of the same
numerical order as that obtained when the ram jet is op-
erating on liquid or gaseous fuels. Approximately a year
ago, the Army and Navy became interested in the use of ~
solid fuels for ram jets because the highest possible per- ~
formance of this fuel had not been attained bv the Ger
mans and because its performance might be i~proved b\.
rebuilding the ram jet power plant to conform more c1osel~
to aerodynamic conditions ..

THE BOCKET ENGINE

Up to this point, all of the engines under discussion can
be termed as "air breathing engines" that is, the operation
of these engines depends on an external source of air sup-
pI)'. Naturally, all air breathing engines are limited in their
maximum altitudes of operation. Therefore, in order to re-
move this altitude rest'iction. we must resort to engine~
which have self-contained air and fuel supplies. Such en-
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 t)'pes of rockets is essentially the same. The
fundamental propulsion system of a rocket consists of a body
of hot gases which exerts a high pressure on the walls of
its combustion chamber. This chamber has a discharge
nozzle, so that the gas pressure on the forward end of the
chamber is not balanced by a corresponding backward
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 look-l
ing at the principle of operation is as an example of New-
ton's Third Law of i\lotion, in which the action expended
on forcing the gases through the discharge nozzle is bal.
anced by an equal reaction forcing the rocket forward. The
faster the gases arc ejected backward, 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 ver)' simple. The powder charge is contained
in the combustion chamber where it is detonated, burns and j
forms gases which escape from the discharge nozzle and
produce the propulsive thrust. Rockets of this type are used 1

as fireworks for military weapons, such as the bazooka.
rocket projectiles, for take-off assist on aircraft and many
other applications. The main disadvantage of this type
of rocket is that once it is fired, the rate of combustion can-
not be controlled nor can it be stopped and refired, as is the I

case of the liquid-propellant rockets.
The liquid-propellant rocket is the more interesting of

the two types of rockets, in that future long-range guided
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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In the jet propulsion development race which was con-
ducted on both sides of the Atlantic durino \Vorld \Var II

t> '
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 last ditch de-
fensive measure, they emerged as leaders in the field of
jet propulsion when the \Var came to an end. The Allies
were able to put only one jet propelled'fighter into opera-
tional use-the British Gloster ?vleteor, which was used
over the English Channel against the V-I 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 J\11E-163fighter, the pulse jet engine
propelled V-I 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
vVorld \Var II. Today, the United States is in a position to
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
wiII be determined by the interest which the American
people evidence in the'program and their desire to maintain
American air power supreme.

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

(deviation). On the basis of these dispersion patterns, the
performance of the V-2 rocket missile was considerably bet-
~er than that of the largest long range artillery whose ~ange
IS only about one-half that of the V-2. Therefore, with the
advent of the V-2, the former superiority of lonu ranue
artillery over rockets and accuracy has disappeared~ vVh;n
the war ended, the Germans were working on a 100-ton
A-9 rocket, which thev hoped to use aoainst N ew York, 0
City.

JET PROPULSIO:\-PAST, PRESE~T :\~D FUTURE

pellant. rocket. ?ince the propellant of a liquid-propell~nt
lOCketIS stored 10 tanks, a feed system is necessary to force
!he propellant from the tanks to the combustion 'chamber.
\arious feed systems have been developed. namely, the
"cssurized-gas system; the gas-generator svstem. a~d the
llrbine-pump system. Usually t\\"o differen't fuels, such as
1<Juidoxygen or gasoline, are admitted to the combustion
:/13mberw~ere they react spontaneously and the products
i. combustion escape through the discharge nozzle, thus
)ro<lucingthrust. \Vith the use of liquid-propellants. the
~emical reaction can be started and stopped at will and

t he burning rate of the fuel can be controlled, therebv
~ :ontrolling the propulsive thrust ..

The main applications for liquid-propellant rockets are
IS assist take-off devices for larue aircraft and as the main
power plant for the propulsio~ of large guided missiles,
.uch as the German V-2, and piloted aircraft.

Rocket research was carried on in America Enuland• t> •

Germany and other countries for many years before \Vorld
War II, but it was the extensive rocket research in Germany
that produced the first rocket propelled fighter airplane
to be used as an operational weapon against the Allies. On
\ugust 16, 1944, Allied bomber formations were attacked
by several of these rocket propelled M E-163 fighters. The
mack occurred at such a high speed that the Allied crew
men could not give any information about this fighter.
After several more encounters, one of the 1\'IE-163's was
shotdown. From the report of the pilot who shot down the

I \IE-163 and from other reports, the Allies were able to form
, a fairly accurate picture of this rocket fighter.
l The 1\lesserschmitt 163 is very short and stubby. Its total
Hying time with "off and on" :ocket operation ~vas about
30 minutes, but only 10 minutes with full "rocket on"
power. This airplane' attained a speed, in level flight, of
about 600 MPH at 30,000 feet. However, this true rocket

I .. ype fighter never became of much value operationally be-
Cluseof its limited range and undeveloped nature.

Of all the various forms of rockets which have reappeared
I during V/orld \-Var II, the A-4, commonly known as the V-

2, was the most spectacular. The V-2 was the first iono-
spheric rocket ever to be built as a result of work started in
1938 by the Germans. The first successful launching of the
V~2 rocket took place on October 3, 1942, over a range of
bO miles. Development and firing tests were continued
until June 1943 when large scale production of the V-2 was
ordered. The V-2 became operational against England in
August 1944 and was essentially the same as the experi-
.nental prototype of June 1943.

Control of the V-2 rocket was effected bv two different
methods. The first control system consisted ~f a mechanical
arrangement of pre-set cont;ols. This system was elaborated
Onby a second control system which provided, in addition,
for.t~e radio direction of the missile along its flight path.
It IS mteresting to note that the dispersion pattern (50%

I zone) for the V-2 controlled by the mechanical control
system only was a circle with a diameter of 4900 yards. In
the case of the radio controlled V-2, the lateral dispersion
was cut in half and the dispersion pattern (50% zone)
~me an ellipse with a major axis of 4900 yards along the
direction of fliuht (ranoe) and a minor axis of 2200 yards

t> t> '



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

Can Washington Be Defende
Against An Atomic

Bomb Attack?

tried out: the airburst of an atomic bomb dropped by at~
airplanc and the underwater burst of a bomb suspende
beneath a ship in a harbor. Both of these attacks woul
be extremely effective against \Vashington. The futur.
may. see the .developme~t of ?ther types of atomic ~ttack. ,
partIcularly 111 connection WIth the spread of radlOactiv(
materials but the two types just described illustrate all th~
characteristics with which this article need be concerned. to

Figure I shows how three airburst bombs might be usedw
to eliminate \Vashington's usefulness as a city. The aimindc;
points are first, the "Federal triangle," in which most of thdls
critically important government buildings are located; sec~
ond, the Navy Yard, where a large proportion of Nav~
ordnance material is manufactured and, third, the Penta II

gon Building where most of the \,Var Department head F
quarters are installed. The inner circle around each aiming"
point shows the area which would be completely devastated t
-the only structures in this area which could possibly rell
main standing after the blast would be particularly strong I

reinforced concrete frames and even these would be com~.
pletely gutted by blast and fire, their interiors ruined and I

their occupants for the most part kiJled. The radius of com-l
plete destruction shown on the map is purposely a COllsen'(l- I

tive one; it is a one-mile radius although the results of the 1

bombs in Japan and at Bikini indicate that a one and 1
quarter-mile circle would probably be more applicable to a1
city such as \Vashington. The larger circle in each case
shows the area which would suffer heavv to moderate dam-
age and in which nearly all exposed" persons would be
killed. TIle larger radius is 2 miles and is again on the
conservative side. Even outside the larger circle, therej
would be a great amount of damage and casualties fronI'
Hash burn, fires, concussion, collapse of 'buildings, etc.

Note that Bomb No. I, on the Federal triangle, would
completely eliminate the Capitol, the \Vhite House, the
State Department, the Navy Department Building, the De-
partments of Labor, Interior, Agriculture, and Treasury,~
the F and G Street metropolitan shopping area and many
other important places. Bomb No.2 on the Navy Yardj
would wipe out the Naval gun factory and the importanq
industrial and residential areas of southeast \Vashington
and Anacostia. Bomb No. 3 would destroy the Pentagon,
the Navy Annex, and a good part of Gravelly Point. The
great residential areas of northwest \Vashington and Arling-Figure 1.

No problem of the world today is of more import and
entails more difficulty than that of defense against the
atomic bomb. 1\1uch evidence tends to prove that no de-
fense is possible, that none will ever be found. 1\ly previous
articles in thc COAST ARTILLERY JOURNAL have stressed
the insuperable powcr of the bomb and concluded that
man's real hope lies in establishing an effective interna-
tional control of atomic weapons. To be sure, there are
certain passive measures which can mitigate the effects of
atomic explosions but their application to a large city seems
overwhelmingly difficult and expensive. The first reaction
of anyone thoroughly familiar with the military use of
atomic energy, therefore, is that defense is completely im-
practicable but let us make a careful examination of the
known facts and see whether that first reaction will be con-
firmed or refuted.

To start, let us determine what type of atomic attacks
might be made on the city of \Vashington, and what the
results might be.

There are two types of attack which have so far been
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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 radioactivitv.
D. i\ lechanical injuries from the collapse of buildings,

Hying debris, etc.
E. Direct effects of high blast pressure, i.e., straight

compression.

The blast from an atomic bomb differs from that of an
ordinary T.[\IT explosion principally in magnitude, and
therefore in the size of the area over which it is felt. This
great power results in a unique destruction feature termed
"mass distortion" of buildings; an ordinary explosion can
damage only part of a large building, but the atomic blast
is so large it can engulf whole buildings, 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
unique with atomic explosions. Technically, the radiations
run the whole gamut from the infrared heat rays of long
wave length through ultraviolet rays to gamma rays of ex-
ceedingly short wave length. Following is a simplified spec-
trum diagram which shows how the \'arious radiations differ
and overlap:
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All these rays are similar in character, differing only in wave
length (and frequency, i.e., number of rays per second);
they all travel at the speed of light, which is 186,000 miles
per second.

Burns are caused by the infrared and ultraviolet rays. It
is difficult to say which causes the most burns but ultraviolet
rays are in general more effective biologically. The rays
come in such an intense flash of such short duration that
the surface temperature 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 burns 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 only in
exposed places-even one layer of clothing often provided
protection from Hash burn (unless the victim were close
enough to 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

CA:\l \\' ASH Ii\'GTO:\l BE DEFE~DED AGAINST AN ATOi\lIC BOi\IB ATI ACK?

wn. to name but two, would be relatively undestroyed; but
lIould the citv have even one tenth its value as the nation's
capital after tl10se first three bombs? Even if it would, there
is another, and in many ways even worse fate which might
~efall it .

Look at the Figure 2. This map shows the effect of two
underwater bombs exploded in the Potomac and t\nacostia
Rivers, respectively, at any time when a five to thirty mile
wind is blowing from the southeast. The. enclosed areas arc
those which very likely would be covered by a deadly de-
posit of radioactive particles carried in the dense rain and
mist resulting from the explosion in shallow water. It is
Impossible to predict the exact amount of radioactivity
which 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. \Vherever
the radioactive particles fell, there would be a deadly, un-
seen, unfelt radioactivity which could kill or permanently
injure persons in the affected area.

How would the five bombs just described accomplish
their destruction of life and property? The ways in which
the atomic bomb kills and destrovs have been summarized
in print many times already but it may be useful to recapi-
tulate them once more.

The atomic bomb causes damage to structures by

A Blast

B. Fires, from

I. heat radiation at the moment of explosion.
ii. indirect causes such as collapse of buildings

and wiring, overturning of stoves, etc.

The bomb causes injury to perSOIlS by

A Burns, from

I. Hash radiation of heat at moment of explosion.
ii. fires started by the explosion.
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The product P x T is seen to be the area under the cuf\'l~
(shaded), and is easily measured once the curve is drawn
Note also that the po~itiYepressure of the explosion is im~
mediately followed by a negative, or suction, phase, which
lasts longer than the positive phase.

The pressure wave spreads out from the point of ex
plosion in the form of an expanding spherical surface. A
building facing the explosion receives the impact first on)
its front wall, followed almost immediately-since the want
travels very fast-by the impact on the sides and then onl
rear. If th~ bomb i~ exploded high in the air, as it was in
Hiroshima, the roof may be the first to receive the blow. If
the building is comparatively large compared to the bomb,
as would be the case if a TNT blockbuster exploded a hun.
dred feet in front of the Empire State Building, the pres-
sure, or shock, wave may strike only a portion of the frontf
wall, and that ponion will be shattered while the rest of the
building remains undamaged. If however the bomb is com-
paratively 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 sc? rapidly
that it may be pushed over in a heap, in the direction ofl
the blast.

The question is: how can a building be made strong
enouoh to resist the shock of an atomic bomb blast wave?o
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 imj

practicable to attempt to design against a COllUlct burst.
The most that can be hoped for 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.

\Vhen the blast wave generated by the explosion of an
atomic bomb strikes a structure, differences are created be-I
tween the pressures on the windward and leeward sides.
It is these differences which make up the loads on the struc.1
ture which may cause it to fall or collapse. The differences
ma\' be between the front and rear of the structure, in re-
spe~t to the direction of the blast, or between the outside
and inside if the structure is completely enveloped by the
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exhibited by any other type of ex-plosive. Gamma rays and The destructive effect of a blast pressure wave depe ,
neutrons, the most effective of these nuclear radiations, are not only on the peak pressure-the highest pressure val
generally very penetrating and do not produce burns or at any time during the passing of the wave but also u
other injury to the skin. They destroy cells inside the body, the length of time during which the pressure acts. (
and deaths' from this cause a~e comparatively slow, comi~g cumulative effect is, in fact, the product obtained by mul I

for the most part from 3 to 45 days after exposure. These plying the pressure by the time during which it lasts; i.e.)":
rays are not stopped, like Bash burn, by a layer of clothing; P x T, where P is the pressure and T is the time. If j
gamma rays may penetrate many inches of steel while neu- graph is drawn to show the value of the pressure at variouJ1
trons, within their range, may penetrate many feet of steel. times after the moment of explosion, it might look lik11

The penetrating radiations which have just been de- this: I
scribed are emitted in huge quantities at the moment of ,C
the bomb's explosion but they also are deposited in the r PEAK

vicinity of the explosion so that they remain a hazard for ~
'"many days, weeks, or months. \Vhen the explosion takes E

place, the atoms of the explosive material break do\\'n into A.

lighter atoms which continue, for varying lengths of time +
(from a fraction of a second up to many thousands of years)
to emit the deadly radiations. 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-
ploded many hundreds of feet in the air. But Test B at
Bikini was a fearful illustration of the power of residual
radioactivity. At the time of this writing the radioactivity
on some of the target yessels 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 eating) or
through a surface cut. The amount of long-life fission prod-
ucts which can 'be taken into the body without causing
death is extremeh' small, and since some of them have a
half-life of many' thousands of vears tlie menace is some-
thing new and significant. Ther~ are many fission products
whose radioactivity threat can be utilized, each one with
different characte;istics-i.e., with different half-lives and
different intensities and types of radiations.

The action of these radioactive fission products is such
that they might be utilized without the explosion of an
atomic bomb itself. For the purposes of this article, however,
the development of such a weapon need not be considered
separately from the effects of an underwater explosion
which by means of favorable air currents deposits a radio-
active mist over a 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
\Vashington which can withstand such attacks, and, if not,
what we can do to protect the inhabitants of the city, short
of wholesale evacuation of the entire area.

First, we should examine the possibilities of making
buildings blast resistant.
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wave. The loads, or stresses, have two phases. The UtStis a
shockof 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 cannot be
described here. For example, windows and doors in the
structure 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
blast

2. By building deeply underground
3. By using a tunnel with very strong walls
4. By using small units well dispersed (this IS not

really a design solution)

Studies of the effects of blast have urst 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,
'because:

(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 straight
elements.

In general it can be said that the diameter of the struc-
ture should not exceed 100 feet-and few of our modem
buildings come into this category! A combination of a cylin-
dricalhall with two spherical ends looks like a 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 a very long aisle, like a modem mill,
it should be constructed along anti-earthquake lines: as
rigid as possible, and capable of resisting forces acting from
anv 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 "vill be described below, but also the
mass of the material in relation to its strength or stiffness.
The dynamic loads set up by a large explosion are resisted
not only by the static strength of the structure, 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 onlv 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

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 earthquake-proof reinforced concrete frames (interiors
and uxtures were completely gutted by the blast). What is
needed is 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 tremendous
task it would be to make all important buildings in Wash-
ington capable of withstanding an atomic blast, even if we
conuned 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 area 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
vVashington is a mere matter of 1,500,000,000 dollars.

All things considered, it appears that design of above-
ground structures to resist atomic blasts poses an academic
question. Only in the case of a small 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-
niucant 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 ill 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
close1v.

Underground construction seems like a fairly good bet
for the protection of persons only and not-except in rare
instances-for the protection of materiel. In the last war,
the subwav 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 i~ mind, it would seem worth
while for the government to undertake construction projects
\\'hich 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 construction in \Vashington of
a highway or railroad tunnel underneath the Potomac
River, linking the District of Columbia with Virginia. Such
a tunnel was consiqered in the past but was shelved for
economic and engineering reasons (bridges provide a
cheaper and petter solution to the traffic 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 arguing
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 Hash heat at the in-
stant of explosion and heat from the secondary fires started
by the collapse of buildings. However, flash bums were in-
Hicted only on persons who were exposed in a direct line
to the explosion. In general, any s~ielding-whether it be
underground shelter, the walls of a Duilding or even a layer
of clothing-which protects from the blasts and penetrating
radiations, will protect from Hash bums. Flash bums 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 Hashbums unless they are so close to the explosion that
the blast and penetrating radiations are more significant
anyway. It 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 vvhich followed the explosions.

But if our hopes of finding safety are not already laid low
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 subject 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

of comparison show why poison gas does not remotely ap-
proach the sinisterness of radioactivity.

A. The bulk of gas required to kill a given number 01
persons is thousands, maybe millions, of times greater than
that of radioactive materials.

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

C. When an atomic bomb explodes as in Test B at
Bikini, it spreads the radioactive 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 effecti;ely 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 kill 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
each 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 radioactivity had dissipated
naturally, a matter of many years, (b) the radioactivity
were removed by washing, etc., which is virtually an im-
possibility, or (c) 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 bombs shown on our
maps were detonated, what would happen? Would every-
one survive? Would the citv be able to live and work after
the attack were over? j

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 survive even the blast from a bomb directly
overhead, if the altitude of burst were several hundred
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 all persons in the shelters for a
number of davs-for even to walk or drive across the con-
taminated citYstreets would cause exposure to a serious dose
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ofgamma rays. Since we have postulated elaborate and self-
sufficient shelters, ,';e can presume that the citizens could
remain in them for the necessary number of days for the
outside radioactivity to decay to a point at which people
.<:ouldescape from the shelter-but they could not remain in
the city. They would have to get out and stay out, for the
dosageof 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 elaborate 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,
shieldingbecomes 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 receiving. 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
hvsteria, fire, or some other hazard which is not a direct
r~sult of the bomb explosions proper. They involve:

Training of citizens in how to avoid danger (i.e., what
type of shelter to 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 controlled
rescue vl.'ork.

C. v\lorking in areas of borderline radioactivity with-
out adequate control.

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

E. Spread of secondary fires.
F. Contamination of food and water supplies.

G. Panic in evacuation-mobs and traffic jams, etc.
H. Lack of good emergency communications systems.

The first item is of course the most important. A good
warning system could actually 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 not in the
province of this article. The problem will get increasingly
critical when an enemy can launch a 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 Hash of his first bomb. Diplomatic maneuvers of
the old type and ultimatums ~re 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 too expensive and impracticable to dis-
perse our cities over wide areas and on the alignments which
would best avoid atomic bomb attacks. 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 fissionproducts
has been deposited. A determined enemy with a few score
atomic bombs, and modem 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, your best plan is to
buy a one-way ticket to the West Coast.

No\\' that we have examined the difficulties consistent
with protecting a city against an atomic bomb attack, we
can summarize the measures 'which Washington migh t
adopt, beginning right now, to increase its defensive
strength.

The first thoughr 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 underground 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 budget, will
have to 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 v.:hich are as invulnerable to atomic
bomb 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. \Ve
have already mentioned the possible construction of a tun-
nel underneath the Potomac River which could serve as
a bomb shelter in time of war and as a useful traffic arterv
in normal times. One step further would be construction ~f
a complete city-wide subway system, similar to those of
New York, London, and Paris. Subway tubes, particularly
if they were constructed with an eye to serving as shelters
and were accordingly placed deeper than would be necessi-
tated by train requirements alone, could provide fairly ade-
quate protection for very large numbers of persons. Under-
ground parking areas simila~ 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
~ifficulty 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 suc-
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 bv
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, ruling out near-
misses, cheap shelters will give full 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 easier, 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 less-likely target. We can do the same thing in
\Vashington, 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
wiII be many years before such a program wiII 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 to work
for appropriate amendment of local building and zoning
regulations. With the government leading the way, private
industries, public utilities, and organized labor should plan
gradual dispersion of plants.

\Vith more immediate effect, we can begin our education
and organization of the civilian populace in defense against
atomic attacks. At first we shall have to overcome a numb-
ness resulting from the flood of material about the atomic
bomb which has lately been released; we shall have to sho\~
that the bomb has not, in fact, been over-advertised, that
its terrible import should not be blunted by 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 condition~
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 impossi"i
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 to1
the types of bomb attacks we have assumed in the fore-
going, there. is possibiljty of a "silent" atomic attack, in
which a bomb is smuggled in and used by saboteurs, or in
which radioactivity 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
hazards 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 methods 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 \\'arning system which
human ingenuity can possibly devise. No amount of OUI

national budget spent in developing better radar and other
locating and warning equipment should be too large; TIC

energy should be diverted from trying to perfect inter
ceptor weapons of all sorts. We know that the next attad
,vill come suddenlv and swiftlv. We know that no mattel
what precautions \~'e take, we 'are bound to suffer heavily
But just a few seconds of warning may, in a possible attad
of the future, save the lives of half of Washington.
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Electron Tubes, low drain filamentary series. Group view
showing progressive reduction in size of tubes. Left to right:
Standard, "GT/G," Lock-in, Miniature and Subminiature Type.
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opposite directions and were unable to separate them. The
demonstration ended with sixteen exhausted horses and
with von Guericke nonchalantly opening a stopcock, follow-
ing which the 1\ lagdelburg hemispheres fell asunder with-
out any external force.

\\lith the trail blazed through the birth of the vacuum
pump 300 years ago. one may perhaps wonder why the
signing of the Declaration of Independence was not broad-
cast from coast-to-coast with television in full color on a
home projection screen. The facts are that for over 200
years evacuated chambers were little more than playthings.
\iVhen high voltages were generated with static machines,
beautiful and peculiar discharges could be created ,with
these tubes, but no one seemed curious enough to go be-
yond that-contrast, for example, the tremendous effort to-
day being placed on cosmic rays which to date have not
been used in one single invention either for man's expanded
living or as a machine to cause his death.

It remained for the curiosity of \Villiam Crookes, about
80 years, ago, to awaken the sleeping beauty of electronics
and take it from the display cabinet. In a series of inspired
experiments and lectures, Crookes brought out a number of
facts which for centuries had missed observation. Though
in error on many of his interpretations, he stimulated scien-
tific thought. Crookes himself thought he had discovered a
fourth state of matter to be added to gases, liquids, and
solids-namely, cathode rays. In fact, Crookes should really
have discovered X-rays, but missed the point when on
numerous occasions he found that photographic film close
to his discharge tube was fogged although well protected

~ "Had it not been for one particular Allied invention, we
(would not be in the position we are today," Adolph Hitler
somberly stated only a few months before the collapse of
Germany.

The i~vention so "honored" was not a super-gun, tank,
Ibattleship, or airplane-it was only a modest vacuum tube,
the highly efficient microwave magnetron which, among

(other things, served as the genesis of airborne search radar
equipments which led in the attack driving the dreaded

I :'Jazi submarine fleet from the high seas and thereby al-
lowing the flow of American men and goods to Europe toIbe thrown against the German bastions and turn the tide

i-()fbattle.
As we fought yesterday, today we live in an electronic

age. Perhaps we are entering an atomic era, but close re-
Rection will show that even with the wonders of nuclear
energy, the miracles of the past and those in store for us
lin the future, can and will be more correctly described in
~terms of electronics-the heart and soul of which is the
r electron tube. Today we marvel at the prodigious power
I industry, world-wide radio, television, air transport, tele-
phone service from our own automobile-and, militarily,

I
nre-control, proximity fuses, and even atomic bomb con-
struction-all stem or depend heavily upon a glass or metal
chamber in which electrons or ions are made to do man's

f will.
I The story of the electron tube does not specifically start
in an inventor's attic or in the research laboratory of a uni-
versity or industrial corporation. As with all things in
science, the inter-relationship with the past is ever-present
as through the centuries knowledge is built up and finally

,I applied by a practical but creative mind. The jig-saw puzzle
of science is of infinite extent and each generation of man
works out a portion, but the whole picture will never be
seen. The electron of yesterday was no more confusing to
William Hittorf and \iVilliam Crookes 80 years ago than are

I tOOay'smystery particles-the mesotrons-to American phys-
, icists.

To select a convenient starting point for the story on
electron tubes, the pages of history may be turned back 300
years to the time of Otto von Guericke who in experiment-
ing with suction pumps found, to his disconcertment, that

I he could raise water to the third floor of his house but not
.the fourth. \iVith his interest thereby aroused, he continued
I with his work until he had inve~ted a crude air pump
with which he could create a vacuum. His experiments
reached a dramatic climax when he assembled two bronze
hemispheres carefully fitted edge to edge and removed the
air from the sphere thus formed. In 1654, before the Im-
perial Diet assembled at Ratisbon, two teams of eight
horses, each harnessed to one of the hemispheres, pulled in
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from light-X-rays begging to be discovered. His solution
was to store his film 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 built 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, modem 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 broadcasting which quickly followed the dose of the
war. Then came the talking moving picture with its photo-
cells, amplifiers, and myriads of other tube types. Industrial
electronics began to flourish 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, top-flight engineers were
in among those constituting the breadlines, and for years,
development lay relatively dormant. Television remained
"just around the comer," but the comer was hidden in a
fog.

Again a stimulus was needed, for the vacuum tube had
much, much more to give. Again it was Europe that was
to serve as the unwelcome 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 Luftwaffe.

Facing the United States was the ominous threat of a
'Norld War II with its bomb-laden 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 be
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 born.

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, Chief 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
Pearl Harbor, though in one of history's great tragedies,
the warning went unheeded.

In November 1938, the SCR-268-Tl 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. Airborne
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 radal
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 openec
and 10 em tubes became a practical reality. Toward the
end of the war, 3 em and later even 1 em tubes found theiJ
way into military equipment. With microwaves came bad
the crystal detector of Warld War I fame, accompanied
by newcomers, the multi-cavity magnetron, local oscillators:
including klystrons, long persistence oscilloscopes,TR ane
anti-TR tubes-all were born within a short space befon
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the outbreak of war on 7 December 194I, or soon thereafter.

Those concerned with new types of vacuum tubes well
knew the terrific 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 to avoid risk of capture. When certain tubes of secret
design were finally Bown over enemy Europe, directionally
exploding charges were incorporated into the equipment,
soif capture appeared imminent, or if bailing out was neces-
sary, the vacuum tubes could be destroyed or mutilated be-
yond possible recognition. Early secret tubes always in-
cluded instructions to the effect, "if the enemy is closing in,
demolish 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 water 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 il1terrupted 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 vacuum 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 be~vilder the Germans-phantom sea and
air Beets were seen' by German radars, purposely not
jammed; real sea and air Beets 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 resnatron de-
velopment in this country and used by the RAF. A pair of
these 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 ham made with chicken wire this energy was
directed from England across the channel and over the
continent, providing a sector filled \'.,ith 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 ham 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-

half wavelength (l foot) such as watch chains, screw-driv-
eIS, etc., sparks would fly from both ends. In operatio~,
the resnatrons required the facilities of a power-plant ade-
quate for a small city and the intricate circuits and main-
tenance problems required the constant attendance of top-
flight engineers and physicists.

In contrast with the resnatron is the subminiature tube
made famous through its use in the proximity fuze. The
size of these tubes approximates one inch of a lead pencil
and they must operate unattended after 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 vaCUumtubes 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 continuously 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.

MAGNETRONS
The magnetron may be considered the core of all micro-

wave radar sets operating at frequencies above 2000 mega-
cycles (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 remained 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 relativelv
low average powers at efficiencies of 10% or 15%. It wa's
hardly more remo.ved 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. Itwas 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
accuracy 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 to such an extent as to make



KLYSTRONS

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 tube or in the audio 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

TR TUBES
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 mixers are 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-

THE COAST ARTILLERY JOURNAL May-June
power at short wave lengths a flow from the cathode through the grids to the anode (elec-

tron transit time) becomes an appreciable fraction of the
time for one cycle. However, in the velocity modulation
tubes the construction is such as to overcome this difficulty.
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 Klystron has
come to be almost synonymous with this particular type of
device. Unlike the high powered magnetron, the klystrons
are generally limited in continuous power output between
some 20 milliwatts (.020 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 oscillator 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
properly 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.

the development of high
practicability.

Whereas the previous magnetrons had consisted primarily
of a central cathode and a 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 a 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 low frequency airborne
equipment and which could be mounted only on the largest
aircraft. 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.

28
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sallyaccomplished by the use of tubes called TR (~nsmit-
receive) and ATR (anti-transmit-receive). These allow
the transmitter energy to reach the antenna but prevent it
from reaching the receiver, and conversely they permit the
{eCeivedenergy to reach the receiver without loss in the
transmitter. These tubes consist mainly of a two-electrode
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
pf mercury). When the transmitter is emitting its pulse of
energy the spark gaps in the TR and ATR tubes "fire" and
effectivelyopen 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 receiver before the transmitter power builds up, and
~thewater 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
tubes 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. 1 decibel) 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 efficacyupon an electron
tube designated the "ResJiatron." (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 to 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 feet 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-
acyclesmade 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 continuouslv evac-
uated during operation. The usual electron tube 'always
Comesin 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.

CRYSTAL RECTIFIERS

Micro,:"ave crystal rectifiers are universally used as mixers
(see sectIon on klystrons) in all radio receivers operating
abov~ 1000 megacycles. Their appearance resembles
no~mg" so much as a miniature of the galena and "cat
whIsker ,used at br~dcast frequencies in the crystal sets of
th~ 1920 s. In addItIOn to vastly superior performance at
mIcrowave frequencies as compared to the 1920 model thev
are mechanically rugged and must pass production tes~ of ~
three-foot drop on a hardwood block-shades of the jittery
early model, whe:e the least jar of the table would plunge
all lIsteners Into SIlenceand 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 as to supply the proper
force of conta~t ~nd have suitable radio frequency imped-
ance charactenstIcs. However, the crystal is not galena but
extremely pure silicon since this was found to have the
lowest noise fi?ure for maximum receiver sensitivity. At
~owerfr~uen~Ies o~,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 siIi-
c?n. Crystal rectifiers are used at microwave frequencies
SInce no. tubes presently exist which do not actually add
more nOIseto the receiver than do crystals, in spite of anv
amplification the tubes may have..

ELECTRON BEAM TUBES

Cathode ray tubes underwent great improvement during
the wa:. ,~e detection of distant targets by radar required
good. VISIbIlItyon ,t~e 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 resolving 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 rav
tube. Storage tubes work on the principle ;f recording ~
pattern of electrical charges on glass or other dielectric
(non-conducting) material in roughly the same way as pips
are recorded on a cathode rav tube.

The traveling wave tube is a new development in beam
type amplifiers. It consists of an electron gun, a long closelv
wound helix that bears a remarkable resemblance to ~
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-
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justed so that the electron beam travels through the helix
at a speed equal to 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 860 megacycles width at 4000 megacycles
operating frequency compared to a klystron bandwidth of
about 10 megacycles at 4000 megacycles. This amplifier
bandwidth appears to be limited only by the coupling cir-.
cuits and not by the tube. The possibilities for use in proad-
band microwave relay amplifiers to replace the two com-
plete sets now required at each relay point, and many other
applications requiring great bandwidth, make this tube
most interesting.

RECEIVING TDBES

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 tubes. The min-
iature tube sprang into wide use and will playa major role
in postwar electronics design. It is characterized by a 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
I" 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-

duced during the war. Fuze tubes were developed to ~
rugged enough to withstand being shot from guns (many
thousand times the acceleration of gravity) and were
characterized by minimal power drain. Although they
were designed for a life of only a few hours their actu~
time of use is measured in seconds. Recently, an effort ha!
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 theil
power capacities are still considerably less. The small siz(
of subminiature tubes immediately sugge!its the possibilit)
of exceedingly compact equipments and hermetically
sealed amplifier strips that are completely replaced aftel
failure rather than being tom down and repaired. (Set
picture.)

INTER-SERVICE COORDINATION

Army-Navy coordination of research and developmenl
and standardization is handled through the Panel on Elec
tron Tubes of the Joint Research and Development Boarc
and the Joint Army-Navy Electron T~be Committee, re
spectively. Through the Panel on Electron Tubes repre
sentatives of the Services coordinate all electron tube re
search and development projects in a very detailed manner
The Panel Secretariat disseminates information on all ex
perimental tube work ill'this country and abroad, and sev
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 th~
brought order to the chaos caused by the thousands of re
ports on captured tubes that seemed to corne from ever;
direction.

Every tube of interest to the Army and Navy is procure(
.under Joint Army-Navy Specifications prepared by th(
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 Servicl
equipments is insured by use of JAN tubes, whether the~
come from Army or Navy supply depots. It is expectec
that in the postwar period commercial airlines, railroads
and industries will find JAN tubes especially suited to thei:
requirements.

Extract From ~n ~ddress 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 is 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
seek 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, CAe

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

Composition is a closely related word but not so all-in-
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 identify
>everyecho that 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.

Ability to interpret pips comes both from knowledge
gained through study and from endless 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 or azimuth.

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

COMPOSITION

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
little 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 PPI scope in a permanent
or semi-permanent position, the operator is first taught the
location of fixed echoes on the PPI 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 OF SHIP TARGETS

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

1. Range of the target.
2. Size of the target.
3. Height of the antenna (especially where surface

targets are concerned).
4. Height of target.
5. Whether the target is bow or broadside.
6. Atmospheric conditions.
7. Material composing the target.
8. Correctness of tuning.
9. Materiel condition of the radar set.

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 micro-wave surface
search radars such as the AN jMPG-1. Radio 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



The bouncing motion of a pip prO\'ides another means
estimating the approximate size of a ship at sea. A Jar..
target usually shows up as a slowly bobbing pip, vaf\'i~
in size from medium to large. A smaller object us~allt
gives a more violently fluctuating pip, and especially if t(
sea is choppy, may produce an echo that will flutter be-
tween a medium-sized pip and no pip at all. Of course.1
roughness of the sea affects the amount of fluttering of pips
and this must alwavs be taken into consideration

Another way of ~ccasionally identifying the typ~ of mO\..l
ing object is by tracking, and plotting its position Over a;.
period of time to determine its speed. r

Here are some examples of information which might be
obtained from a radar. l\n object is detected at 9,000 vards.
On the PPI it shows up once e\'ery two or three revol~tions.
\\Tl~en examined o~ the range s~ope, the pip i~ flutteringl
rapIdly. From trackmg and plottmg the target, ItS speed is,
determined to be about 35 knots. Since the taraet was noto
picked up until it was fairly close, this indicates that it is
a small target: the rapid Huttering also indicates a small/
target. From the speed of 35 knots you can assume the
target to be a small, fast boat, probably a PT. The same
type of target, had it been stationary, might have been aJ
buoy. I

ESTI;\IATING -'rilE NU;\lBER OF SIlIPS I
Azimuth and range resolution. Targets at the same range

will present separate pips only if they differ in azimuth~
by a certain minimum angular distance. This angle is callcd
the azimuth resolution of the radar, and it varies from set
to set since it is proportional to beam width. On the othcr
hand, targets at the same azimuth will present separate pips
only when they are separated in range by a certain mini-
mum distance. This distance is called the range resolution
of the radar, and it also varies from set to set since it is pro-
portional to pulse duration ..

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

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

Figures 8 and 9 are the pictures appearing on the range I

and PPI scope respectively, when the targets are still at the
same range, but with their azimuth difference great I
enough to obtain azimuth resolution, as indicated in Figure
7. Here, a new pip will appear as the antenna is trained to
the azimuth of each individual target; their energy will not
be cumulative since difference in azimuth is greater than
the antenna's effective beam width.

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-

Figure 9

Figure 15

Figure J

Figure 12

Figure 6

"PPI" SCOPE

"PP," SCOPE

"PPI" SCOPE

"PPI" SCOPE
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Figure 11

Figure 14

Figure 8

Figure 5

Figure 2

"A" SCOPE

"A" SCOPE

'A" SCOPE

"A" SCOPE

Figure 1 J

Figure 10

Figure 1

Figure 4

strength of the echo, the range, and the target angle. To
facilitate this process a log should be kept for recording these
data.

Figure 7

32

fANTENN~ '"

~

I ••• - ~"
...,:: __ uu __ -.-1.1- ~-~
I .•....•.- ,\ ..'

l-~:~~E~
LOBE

rANTENNA

~
r._ .. -- .. --- - -- -~"-..-:..- .........- ..........--l.---~-,
I -"" \.

..~~~~~~\\
lOBE~



19r PIPOLOGY 33

c

c

B

YOU WILL SEE

FOUR PIPS

YOU WILL SEE
TWO PIPS

Figure 18

B
Figure 17

B
Figure 16

BEARING RESOLUTION

ONE PIP AREAS 8i]

Figure 19

A

'pPI" RESOLUT1ON.S

A

A

YOU WILL SEE

ONE PIP

ranges and wide at long 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 that
indicator (this would be true of 300 ships too, if they were
disposed within the one-pip area). However, two pips will
be seen on the A scope because the one-pip area of that
scope is smaller and the disposition cannot be contained by
it. In this case, targets A and 0 will show as one pip which
can be resolved in range from another pip formed by Band
C. Thus by using the A scope you know there are at least

YOU WILL SEE

THREE PIPS

109 in Figures II and 12. :'\otic~ that the pips in Figures
II and 12 are deeper as a direct result 01' a ranoe differenceo
between the two targets. Should the two targets under ob-
servation have even a greater range difference, the deep
pip will appear split, as shown in Figures Hand 15.
Here, the number 01' individual peaks will indicate the
number 01' targets.

Effect of rallge 011 azim/ltl1 resol/ltioll. As shown in
Fioure 16, the abilitv 01' a radar to separate two taroets closeo I 0

tOQether in azimuth improves as the ranoe decreases be-00'
~ cause the angular difference in their azimuths is increasino.

:\'otice that the two ships are covered simultaneouslv ~,
the effective part 01' the lobe when at a range 01' 18 n;i1e~.
On the other hand, when the same two ships close to five
miles, the effective part 01' the beam cannot touch them at
the san~e time, and they can be seen as two separate con-
tacts. 1he azimuth resolution an ole, in other words inter-

o '
cepts a smaller distance at short ranoe than it does at lonoTOO
range. Keep counting contacts as the range closes.

Effect of sweep lellgtl1 on rallge resolution. Due to the,
fact that pictures are traced on scopes by a relatively large
spot 01' li&ht rather than by a tiny point of light a certain
amount 01 definition is lost. Heoardless of the ranoe scale in

. 0 0
use, the size 01 the electron beam spot remains the same;
consequently, it becomes increasingly difIicult for this beam
to trace a clear picture of the two contacts on the same azi-
muth as they move closer to one another on the scope.
ll1erefore, the longer the range scale, the closer the con-

f tacts will move to one another on the range axis and the
more likelv thev will be to blend into a sinole contact. This

I I 0

effect is more noticeable on the PPI or B scope than on the
1\ type.

The PPI drawings in Figure 17 illustrate the point that
a four-ship contact may look like one ship when seen on
the long-range scale, like two when'seen on the medium-
range scale, and like four on the short-range scale, due to
improving 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 saturation. You cannot read
composition on a saturated echo (one so high on the range
scope that the top is squared off), so turn the gain down
momentarily when necessary. Do not make the mistake of
leaving it low, since this will decrease the sensitivity of the
radar. (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 both azimuth and range resolution at the same time
rather than one at a time as previously 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 PPI 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
areas. Notice that the range resolution does not vary with
range-aslong as the same range scale is used. Also notice that
the width of the one-pip areas increases with range, the azi-
muth resolution ex-pressed as an angle does not vary with
range, but the actual width or intercept of this angle does in-
crease. Therefore, the one-pip areas are narrow at short
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two contacts instead of the single one shown by the PPI.

After this group of ships doses to a shorter range, you
will be able to tell much more about its composition. Eyen
the PPI will then show three pips. Since Band D can be
enclosed by the one-pip area, they will give only one pip.

When Band D are in the one-pip area neither A nor C
can fit in it; therefore, they wiII be resolved, and three con-
tacts wiII be seen; 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 range doses is thus established. At any instant one pip
may become several.

Incidentally, the reverse of this is true even in the case
of a dosing 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 for two pips to become one pip.

ESTIMATINGTHE NUMBER OF PLANES
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 wiII bounce less than a pip from a small ship.

Two planes wiII 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 wiII have an uneven, jigging motion, distinctly
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 PPI. 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 more than one level).

GENERALHINTS 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:
1. Not moving.
2. Pip does not bob like a moving target pip.
3. Should be at expected positions.
4. Usually cover greater area on screen than other

targets.

Ship targets:
1. Pip height bounces at fairly slow rate.
2. There are normally no fades except when range

hPromes too $.!feat.

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.
5. Two planes together give a regularly bobbing pip.
6. A mass Hight 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.

SpOrrING

Mortar echo characteristics. Any reHecting 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 Hick 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 Hicks) 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 part of its
Hight; a trace of the direction of Hight will be seen on the
PPI. 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 firing 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 characteristics. 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 Hicked by the scanning antenna beam.
Since the maximum ordinate of artillery shells fired at low
angle usually does not exceed the anteu'na beam width, the
projectile is Hicked throughout the greater portion of it~
trajectory. The principal differentiating feature between
low angle artillery fire and mortar fire is that the former ha~
a much greater rate of change in range than does the latter,
High angle artillery fire returns a signal very similar to thaI
from high angle mortar fire. Volley fire returns a strange!
echo than does a single projectile; if dispersion of the mul-
tiple projectiles is sufficient, each projectile will return :3

separate signal on the descending branch of its trajectory
When the antenna dipole is vertical, low-angle projectile!
are \\'eaker than they would be when the dipole is hori-
zontal. High angle artillery fire may be confused witb
mortar fire.

The adlustment of fire on seacoast targets is simpIifiec
somewhat-by the fact that a good echo is returned from th(
splash that is thrown up. These "splashes" may occasionalI)
be observed when firing on land targets, especially ij
enough dirt or debris is thrown into the air.
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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 minor-lobe echoes. The
minor-lobe echoes may be eliminated by cutting down the
gain, but that of course, may also eliminate other small
targets from the screen.

Figure 22

Figure 20

Figure 21

CLOUDS

The radar at times acts as a weather prophet since it
indicates clouds, fog, rain squalls, and regions of sharp
temperature differences. Some clouds are not visible to the
eye; they are called ionized clouds although this is a mis-
nomer. Often an echo from a cloud resembles an ordinary
pip from a surface target and at night might lead to 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 to be a cloud. This, however, is
not an unfailing criterion since the air currents aloft often
differ from those at the surface.

i\'lore positive identincation may be obtained by training
on the target with the fire-control radar to determine
whether it is on the surface or has a position angle indi-
cating an air target.

A rain 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 reRecting surface the pip produced is of a
fuzzy, lacy nature.

MINOR LOBES

) The beam of radio waves sent out is not perfectly shaped
like a searchlight's beam, it would appear somewhat as
shown in Figure 21 (viewing it from above). vVe 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. vVhen these smaller lobes
illuminate a target they also produce echoes, especially if
the target is large and fairly close. These minor lobes seldom

DETECTIO ... OF PERSO ...... EL A...'<DVEHICLES

Radar sets, in particular the SCR-584, ha\'e been suc-
cessfully employed in combat in the location of ground
targets. Road-watchinoo and bridoe-watchino at nioht have

~ 0 ~ ~

been sufficiently accurate to permit radar observed inter-
diction of enemy \'ehicular traffic in the observed area, At
short ranges both hostile and friendly patrols have been
located, their size estimated with surprising accuracy, and
their progress charted. On one occasion radar data were
used to inform an American patrol of the presence of a

, German patrol about 200 yards to the right, with the result
that the enemy patrol was ambushed,

Once an echo on the coarse range scope has been identi-
fiedas a target, it is brought into the nne range scope (if the
set has one) and there studied after the echo is brouoht too
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 range, will give an indi-
cation of its size. Personnel on foot produce a coarser and
more lacelike pip than the nne-grained cobweblike one
which is typical of vehicles. The more rapid the motion,
the finer grained the signal appears to be. A stationary
\'ehicle mayor may not cause a fixed echo. vVhen the
engine is started, the resulting vibrations will give a mov-
ing target indication. \\Then the vehicle starts moving the
signal Rutter increases. A moving target signal may appear

, in a nxed echo. The Rutter 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
range. Individual troops were detected at ranges up to
three miles.

FALSE CONTACTS

Many pips appear on radar scopes that are false in the
sense that they resemble ship 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 RETURN

The pips shown in Figure 20 are produced by the radar
pulses reRecting 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
yards in range from the radar.
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RADARPULSES

Often pips which moye rapidly across the screen are seen:
there may be one or se\'eraL They are usually caused by
another radar transmitter of the sa~e wave length and ma}'
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 may 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.

DOUBLERANGEECHOES
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.

SECONDSWEEPECHOES
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 contacts at a
greater distance than that indicated on your scope, their
pips are usually smaller than you would expect at the indi-
cat~d 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.

MISCELLANEOUSOBJECTSONTHE 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.

BEAM-WIDTHDISTORTIONANDPULSE-LENGTH
DISTORTION

Two types of distortion are always involved in PPI 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. Beam-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 air-search
sets because of their wide beam width than it is on micro-
wave sets. The result of pulse-length 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.

SHIPSNEAR SHORE
Ships or rocks close to the shore may blend with the

shore and lose their identity completely 0; appear as a bump
on the coast line. The effect is due, of course, to the spread-
ing of aU contacts in both azimuth and range.

OTHERCoNSIDERATIONS

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-an 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 a substantial
course change. You should report this without delay, even
though you cannot tell which way the target has turned.
The fact that it has changed course at all will often be sig-
nificant.

MOVINGTARGETI~DICATOR(M. T. 1.)

The moving target indicator kit applicable to some, but
not all, of our standard radar sets is a device which enables
a radar 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
rubber 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 illustrated 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 at 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-tn-pulse will cancel out and only those that differ
in amplitude will remain. Only echoes from moving targets
\\,ill 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
predicti,ons 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. J. 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 a digest. Two of the
board members had already visited Corregidor 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 officersand men familiar with
the defenses, who were staging at Manila en route to the
United States after nearly 40 months as prisoners of the
Japanese. They generally had no notes and th~ir memories
were 3"Y2.years old but the natural variations in their stories
were not as surprising as the general agreement as to the
material facts.

The board vI.'asvery fortunate in having Colonel L. J.
Bowler, Harbor Defense Adjutant, Colonel Wm. G Braly,
S-3, Colonel Napoleon Boudreau, who commanded Forts
Wint and Drum in turn, and Colonel Octave DeCarre,
who commanded the 92d GA. (P.S.), during the cam-
paign, accompany members on a tour of the defenses to
bring out points that would othervvise have been missed.

CHRONOLOGY

The following dates are Philippines time:

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

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

9 April 1942: Fan of Bataan.
10 April-6 May 1942: Japanese shelling of Corregidor.

6 May 1942: Fall of the defenses.

21 January-I7 February 1945: USAAF saturation bomb-
ing of Corregidor.

17 February 1945: Parachute and amphibious landings on
Corregidor.

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

ApRIL 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 tom from the trees by
the.heavy ~ir 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 shell craters touched each other in the critical
areas. Colonel DeCarre pointed out the largest Japanese
shell crater of which he had knowledge. It was overgrown
and washed in and was not very noticeable.

SEPTEMBER1945
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 ~ommanders never could
find 3-inch Battery Keyes. Except for some temporary roads
that had been cleared 'with bulldozers, the sidewalks and
roads of Topside and Middleside were entirelv choked with
thick growth. '

The first floor of Topside Barracks, 1600 feet long and
often called the longest in the world, was occupied by an
Infantry company garrisoning the' island. (See picture.)
The roof was gone but the concrete floorswith 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.
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entrance in the world having more and heavier guns than
either Gibraltar or Singapore. There were a total of six 14-
inch guns, ten 12-inch guns, twenty-four 12-inch mortars,
two 10-inch guns, eleven 6-inch guns, twenty-nine mobile
155mm guns and at least fifty 3-inch and 75mm guns. Ex-
cept for those at Fort Drul1], the heavy guns were on out-
moded disappearing carriages developed in the 1890s. The
mortars were valueless against moving targets. Although all
were obviously vulnerable to bombing and high angle artil-
lery fire, not a single gun was put out of action by Japanese -
bombing and the Japanese Navy never fired at them.

BATAAN PENiItIS.U1

The entrance to Manila Bay.

SOUTH

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 batterv section was sheared
out as iF with a knife as can be seen from the picture.

THE NATUHE OF THE DEFENSES

The Harbor Defenses of Manila and Subic Bays guarded
the entrances to the bavs from which their names came.
(See map.) Fort J\lills ~n Corregidor Island was the prin-
cipal 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 \Vint on Grande Island at the
entrance to the smaller Subic Bay was 35 miles northwest
of Fort Mills. Since this fort ,;'as outside the defensive
line up on Bataan Peninsula, it was evacuated on 25 De-
cember after being demolished by our troops.

Corregidor is shaped like a tadpole with its head point-
ing to the west. It is four miles long and about 1}.-2miles
wide at the broadest part. The highest area, about 580 feet
above sea level, is called Topside. Here were located the
principal buildings as well as the major batteries. ~/liddle-
side was down the hill to the east and consisted of the hos-
pital, more quarters and barracks. Bottomside was at the
narrow Heck at the bottom of the hill. \Vharves, power
plants, the cold storage plant and the native village called
Barrio San Jose of which nothing exists today, were grouped
there. Just to the east of this is the 300-ft. Malinta Hill,
through which runs Malinta Tunnel, with its laterals
honeycombing the hill. This elaborate system is a monu-
ment to the prophetic vision and great energy of Lieuten-
ant General S. D. Embick, in 1933-4 when he was a briga-
dier general and harbor defense commander. It provided
the essential underground storage, barracks, headquarters
and hospitals for the protracted defense.

During the campaign. the defenses were commanded
by Major General George F. Moore, who was serving in
them for the third time. A Marine regiment to provide
beach defenses had been added to the three seacoast and
one antiaircraft regiments. The entrance to J\lanila Bay
was in 1941 undoubtedlv the most heavilv defended harbor. ,
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Fort Wint, the "Concrete Battleship," was unique llmong

the coastal forts of the world. Built of reinforced concrete
on an undem'ater ledge, it was 300 feet long and 125 feet
wide and shaped like a battleship. To complete the il-
lusion, it mounted four 14-inch guns in two turrets, four
6-inch guns in casemates and a cage mast, all Navy designs
of about 1912..

THP JAPANESE BOMBING

Our airfields 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 Corregidor. 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 altitude area bombing attacks with
two general targets; Topside, 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 FIRE

Japanese artillery caused most of the material and psy-
ch?logical damage to the Harbor Defenses during the cam-
paIgn.

Late in February 1942, the Japanese moved a few 240-
mm howitzers into the Owite 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 artillery guns
were swept dear by the blasts. There was not a single
casualty.

Fort Frank was shelled even harder since its guns were
in 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 parts from Battery Greer, Crofton kept firing
counterbattery at Bataan at its 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 Mav
1942. Carefully prepared salvos of eight half-ton projectile's
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 artillery but received a few shells late

in the campaign. All guns were in operation to the end.

CoNCENTRATIONS ON CoRREGlDOR

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 Artillery 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 haul 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 plants
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. I gun of Battery Grubbs,
consisting of two 100inch 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 batteries, complicated relics
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 modem 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 guns 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 l\larch.
Their deep pits were easily spotted and the batteries took
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 ~ shell
penetrated the powder magazine between the pits. A tre-
mendous explosion completely wrecked Pit B. One mortar
was blown 125 feet 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 I2-inch mortar under the col-
lapsed gallery roof.

of concrete weighing several tons fell as far away as the
0011' course, 300 \'ards distant. On 2 i\ la\', a second eXlJlo-<> , ,
sion from shelling wrecked the rest of the battery. The
pits have been taken by the jungle.

Battery \Vay, one pit of four mortars, fired much coun-
terbattery on Bataan and escaped with little damage until
the night before the surrender. It was then hit by a heavy
concentratio~ which put out three of its pieces and caused
30% personnel casualties. The one mortar continued to
fire until one hour before the surrender when the breech-
block froze from overheating.

The lighter artillery was t,he greatest threat to the land-
ing on Corregidor and it was given especial attention. Bat-

tery !\ lorrison, two 6-inch guns on the north shore pointing
at Bataan, was permanently knocked out on 12 April, three
days after the fall of Bataan. It is an interesting fact that
Battery Ramsey, three 6-inch guns with fields of fire to the
southeast, was but lightly shelled and was ne\'er damaged.
This batten' was ne\'er manned.

In Dece~ber 1941 there were 17 155mm guns in seven
semi-pennanem batteries on Corregidor. One gun was in a
\'en' fine casemate constructed in 1934 bv Colonel (then
Captain) Abraham Lawrence and his batt~ry. The remain-
der were in open positions, well dug in. The casemated
gun was never hit. Seven of the others were destroyed by I
artillery fire and others damaged. 1\ lost of the positions had
to be abandoned and several roving batteries of one or two I
guns each were organized. Named after their commanders,
mostly lieutenants, they would be emplaced in. concealed I
positions, fire 20 or 30 salvos on care1ully spotted enemy
batteries, and then hastily pull out. Colonel Braly stated
that these were the most effective counterbattery weapons
of the campaign.

The four 3-inch guns of Battery James, in front of Bat-
ten' !\ lorrison and aimed at Bataan, were all destroyed
in 'one shelling on 20 April. There were six other 3-i~ch
ouns around the shoreline. These were generally un-o ~ .
manned and were never damaged.

Of the 22 3-inch anti,lircraft guns on Corregidor manned
by the 60th A1\A, eight were destroyed by artillery fire and
others damaged. Damage from Fragments to height finders,
directors, cables, etc., made it a constant struggle to keep'
batteries in action. The searchlights of almost every section
were shot out at one time or another.

There were about six seacoast searchlights around the
perimeter of the island. A heavy concentration would be

Number 2 gun of the ('\\'0 six-inch disappearing guns of Battery Morrison is now elevated to the top of the parapet.
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put on every one that went into action and everyone 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-l 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 e~"posedto
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 faced 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
system, especially on the north side of the "tail of the island"
where the landing was made. Due to 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 Japanese 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.

DEMOLITIONS

Never before did a commander of our forces have a more
dear 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 end. 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 further 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-
pletely. The best evidence of its effectiveness is that, as
far as kno\''lll, 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
years under close Japanese 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
repair projects were laid out. Battery Hearn was completely
dismantled, using a spare barrel and parts taken from Bat-
tery Smith. The piston rods were straightened and appar-

endy the gun was ready to fire. l\luch work was done on
the turret guns at Fort Drum. Sabotage by our troops is in
part an eJl..planation 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 failures in the basic methods of demolitions. It had
always been believed that a gun fired with no oil in the re-
coil cylinders 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 a 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 island" and worked "vest, picking up every piece of
metal that they could lift. Broken small arms, fire control
instruments, tools, machines, mobile guns, searchlights,
etc., were loaded on barges and shipped away. Most of the
rails from the car line 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 countenveights was taken, although lead
could easilyhave been cut up. It can only be concluded that
the Japanese did not need lead.

ARMY AIR FORCES BOMBING

After 1\lanila 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 ~f the enemy. Concentrations were placed on the
golf course and the parade ground, as well as on Bottomside
where an amphibious landing was to be made. Bombing
started on 21 January and ended on 17 February 1945,
just two minutes before the first drop. With no enemy
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Fort Drum deck ruptured by an internal explosion caused by
pumping a mixture of gasoline and fuel oil through an open-

ing and igniting the mixture with a delayed fuze.

antiaircraft to oppose, accurate low altitude bombing was
possible and the areas were churned and rechurned.

\Vhile 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 feet deep. All three guns of this battery were de-
stroyed.

.;
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GROUSD CoMBAT

The recapture of the four forts took two months and
even then there was much mopping up to do. The Japanese
found the concrete magazines and galleries excellent for
defense and the bitter fighting to dig them out requir~
the extensive use of mortars and grenades. Fragments from
these did much minor damage to batteries. Batter" Craio-~ , "
hill, two mortar pits at Fort Hughes. was cleared out onh.
by pouring gasoline into the pits and setting it on fire ..

Fort Drum, the "Concrete Battleship" presented a very
difficult problem of attack since there were but t\\'o narro\~."
entrances to the inner rooms. Covering with artillery all
the ports from which the Japanese could fire, a Navy Yes-
sel nosed up to 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 violenr
that it tore a hole 15 by 20 feet in the upper deck.

\Vithout too many blank spots it was possible to disen-
tangle 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 to'
study these damages. By now the broken guns will be
rustier and Feathery ipil-ipil higher and thicker. Perhaps
Corrcgidor will become a battlefield park to commemo-
rate one of the most tragic campaigns of \Vorld \Var 11 or
possibly it will be built again to take its place in the guided 1

missiles age. I

Task Forces Frigid and Williwaw Return
T ask Force Frigid completed its winter test program in

America's northernmost outpost and returned to continental
United States the last of April.

The Task Force disembarked at the San Francisco Port
of Embarkation after a 2000-mile voyage from \Vhittier,
the Army port at Anchorage, Alaska. The men then pro-
ceeded to Fort Ord, whence they departed last September
for the Alaska operations.

Task Force Frigid, commanded by 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 \Villiwaw at Adak in the Aleu-
tians and Task Force Frost at Camp i\lcCoy, \Visconsin.

Task Force \Villiwaw, which also departed 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 to the first of February there had been 25 days of 50 or
more below zero temperatures. February itself 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 task forces, said that food froze on the way
between the plate and the mouth, that synthetic rubb~r
tires froze and cracked, and lubricating oil in the crank
case became a solid.

In explaining the importance of the Alaska tests, General
Devers said that the outpost's nearness to 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. "\Ve don't know
that we'll fight there or anywhere else, but we have to gain
experience; we have to 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
Hiesthat buzzed softly now and then as they swirled up
from the beans and then settled down again. One of the
soldiershad his head resting in the crook of his arm; he was
lying on his side, his knees were drawn up so his body was
in a half-curl, and his eyes were closed. The other soldier
wasstretched out straight, on his back, and he held a V-mail
letter 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
tl:e 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 monotonously in formations of eight
toward St. Lo to the south. In a little vallev 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
spnng.

An old Frenchman was sitting beside the pool catching
eels. He had a great 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 e~ls 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
h' . h "es ng t.. , .

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 ran 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 see the two soldiers as she walked

toward two cows out in the pasture between the hedges.
When she reached the nearest cow to 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 hedge-row where the two soldiers lay. He sniffed
at the half eaten tin of GRations and then looked at the
soldiers. He didn't hear any objections so he began to gob-
ble at the bea~s. 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 chirruped for her dog.
The little dog pricked up his ears, gave a backward glan~e
to the two soldiers, and scampered down toward the girl.

The pail was then very heavy and the girl walked 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 fill
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 want-
ing. It's funny ho\v 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 stretchers along
the hedge-row. When the sergeant reached the two soldiers
he stopped and bent over and then he straightened up
agam.

"N . d h " h 'd" '11 'f1 ever mm t ese two, e SaI, we notl y graves
registration when we get back."

The five of them continued on along the hedge-rmvs 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. ni~h.t, could ~nd an~ bomb
large air objectives such as bIg cItIes a?d wIdely dlspers~d
industrial centers, and then find theIr W,ayhome agam
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.-Radio Counter-Measures-an organi-
zation which grew into an immense system invoJvi?g the
absorption of great resources of manpower and eq~lIpm~nt
and the devotion of much scientific and engmeenng
endeavor.

The Radio War was on, and it promoted much con-
troversy. The idea of jamming wireless communicatio?s ~vas
by no means novel, but it was a generally acc~pte.d,pn~CIple
that there v\:as more to be gained by not mVItmg mter-
ference with our oV\.'Ilcommunications by deliberately
jamming 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.A.P. we, too, felt
that \\'e 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 \iVar and no large-scale ~ttempt was.m~de
bv either to jam the opposing main RadIOcommulllcatIO?
s{'stems.From the inception of radio counter-measures, thIs
f~ar was always uppermost, and every new proposal was
closelv examined bv an Inter-Service Board, one of whose
more 'important duties wa~ to pro~ibit the use .o~any coun-
ter-measure that they consIdered lIkely to precIpItate a ~en-
eral jamming war. Methods had, therefore, to be deVIse?
which, whilst interfering with the enemy's means o~ aIr
navigation or control of his aircraf~woul~, at.the same tIme,
be sufficiently subtle to obviate hIS consI~erm~ them as an
excuse for embarking upon wholesale pmmmg as a re-
prisaL Time will not allow me to explain all the various
means that we adopted to restrict the advanta~es that t~e
enemy was liable to gain by the use of his radI~, so I \;III
limit myself to describing a few of the more mterestmg
method~ that were employed.

*Extracted with permission from the Journa! of. the ~oyal United
Service Institution. The term "Radio" as used III thIS artIcle also em.
braces the field of Radar.

THE DEFENSIVE PHASE

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 al
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 a 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 thal
the German air operator, instead of hearing only his own
beacon signal, heard a combination of his own plus one 01

more of ours. Since all the signals heard were in exact syn,
chronv his direction-finder was unable to give him an ae-,,'
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 ~ell~hether or n?t thl
beacon he was listening to was bemg mterfered With b)
us. The Germans gave instructions that, in cases of doub
the crew of an aircraft were to transmit from the air, anI
they would then be picked up by direction finders on thl
ground and be told their positi~n by ra.dio. We c?untere<
this by causing the German aIrcraft signal to tngger of
ground stations in this country, so that the Ge:man groun<
direction finder operator in enemy territory actually n~a(
the mean of two or more simultaneous signals emanatm:
from different localities. As a result, German aircraft wer,
often given locations over this country \\'hich were entire!:
false. Consequently many of his pilots became complet.el:
lost, some landing on our aerodromes and others crashm;
from lack of 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 beam!
He installed a number of.beam transmitters along the COli

tinental coasts opposite our shores and, by means of rotatin
aerial systems, was able to direct the beams on to an,
target i~ this country within a ran~e of 200-250 miles. H~
modus operandi was extremely Simple. Beams from ~\'
stations separated by a distance ~f t~e order of 100 mI!e~
were laid to intersect over the obJectIve.The Gennan pIle
would fIy 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
to worry about navigation once he was on the director
beam.

The frequencies on which these beams worked were those
ofhis normal blind-landing systems. This meant that, since
allhis night bomber aircraft were fitted with blind-landing
receiversas part of their standard equipment, and since an
his crews were trained in their use, Goering was able to
adapt his bomber squadrons to beam-flying very rapidly
end so prepare them to attack large area targets by night
under any conditions of visibility with but very little extra
training.

The task of countering this system with rapidity was a
difficultone. We had no suitable transmitters of sufficient
power to enable us to obliterate completely the beam sig-
MIsover the whole of the country. We had, therefore, to
resortto 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. Fortu-
nately all these desiderata were forthcoming. A band of
enthusiasts comprising a mixture of serving officers, scien-
dsts, 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 were permitted to draw
freely upon sources of very valuable aid from the various
Service technical establishments, from the G.P.O. and
B.RC., and from certain selected commercial firms. Eventu-
ally they were able to impair, to a large degree, the efficacy
of the German beams.

Before describing the method we employed, I should ex-
plain that a radio beam used for air navigational purposes
isnot 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 flat 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 beam. When to one side of the lane, the
observer either hears dots or dashes and then, by applying
a simple rule of thumb, knows in which direction to turn
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 svnchronized with the Ger-
man signals, but were superimp~sed 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 would 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-

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 country. These fires could be rapidly ignited
as soon as it became apparent to 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 i~
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, hov\'-
ever, experience proved that we could hear them, and not
only \"ere we able, as a result, to decide which of the nu-
merous interfering 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 \vhich 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
beam 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. Itwas, 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 to the main
body-much as our own Pathfinder Force did towards the
end of the War.

Our method of countering these new beams \vas 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



THE OFFENSIVE PHASE

The second phase of the Radio War, that is to say the
Offensive Phase, carne into being when it was realized
that the defensive system of the enemy was becoming so
efficient as to inHict serious losses on our 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, until it was realized-and at this
stage our scientists 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 taken seriously into account in our
planning of night raids. The Germans were able to
gain very early warning 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 soon as it arrived overland.

A knowledge of the methods that the Germans were
using enabled Bomber Command, however, to route tht;ir
aircraft in such a manner that the danger from radar \vas
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 enemy to guess the probable target by observing the gen-
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which, in some respects, was a crude version of that subse- eral trend of approach since no conclusions could be drawn.
quently used by our Pathfinder Force for accurate pin-point But our opponents soon learned to modify their defensive
bombing. This consisted of a single beam, working on a new systems to counter such stratagems, and although new
principle, which was directed over the target and along tactics frequently led to a temporary reduction in our casu.
which the bomber Hew.During this process the aircraft was alty rate, the enemy was quick to re-adjust his defenses tG
caused to emit signals at intervals which enabled the con- meet every new contingency as it arose. So it became in-
troller on the ground to estimate accurately its exact po- creasingly obvious that a more positive protection against
sition along the beam. When the bomber arrived over the the effects of the enemy's radio systems was required. A
target, the ground controller gave the aircrew the order to number of devices for interfering with the enemy's appa-
bomb. ratus, particularly those concerned with the control of his

But this device also suffered interference at our hands night-fighters, were invented and installed in our maiQ
although, on its first appearance, we had some difficulty in force bombers, but the extra weight to be carried, and the
determining the principles on which it worked. The enemy, added onus imposed on the aircrews who had to operate
however, helped us, as far as the time factor was con- the complicated apparatus in addition to their normal
cerned, by committing the grave error of using it over this duties, tended to outweigh any advantage that they be-
country for experimental purposes before employing it on a stowed. Eventually it was concluded that specialist R.GM.
fully operational scale. aircraft and escorting night-fighters, fitted with special de-

Thus we saw the decline of the German nio:ht of- vices for searching out and destroying the opposing night-
fensive against our home country and, with it, the clos- fighters, were needed. Thus it was decided, late in 1943,
ing of the first chapter of the Radio War. The instances to form a separate Group within Bomber Command, whose
which I have quoted of the methods employed by the main function would be the protection of our bombers at
Germans to assist their navigation over this country, and night. This took time to organize, since the apparatus had
the various measures we adopted to counter them, by to be made and fitted into the aircraft and the specialist
no means represent the full story. There were many crews had to be trained.
more, all of which ultimately demanded a very large ef- In the meantime, however, Bomber Command obtained
fort on our part. a very ,velcome 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, to re-adju;t
their fighter control methods to overcome to an increasing
degree the effect of this counter-measure. Once again, our
lossesbegan to mount.

However, by now, the newR.C.M. Group was rapidly
taking shape and as its strength, and skill born of experi-
ence, grew, its existence began to 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 radar and ground
to-air radio-control channels; secondly, it furnished night
fighter escorts; and thirdly, it employed aircraft for searcb
purposes with the intention not only of checking how ef
fective were our counter-measures, but also of discoveriniJ
what new radio devices the enemy were using.

The aircraft employed were four-engined 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 onlv to home on to the German beacons
l!)\'erwhich 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.
J'he enemy night-fighter was no longer able to concentrate
solelyon his task of shooting dovm bombers. Now he had
continually to be looking over his shoulder in the fear of
being followed, and he became apprehensive, too, of the
attractive effect produced by the switching on of his air-
borne radar apparatus, and so tended to become disinclined

!touse it as freely as before.
During 1944, as the value of the operations of the new

Group became more apparent, it was iJ?-creasedin strength
until eventually it comprised as many as fourteen opera-
tional 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 use of 'Window' to cause a handful of aircraft to
simulate a force of several hundreds. A main force ejecting
Window' appeared like an' extension 'blob' on the enemy's
radar. In 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 anyone
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
anyone was proportionately reduced in strength).

Another effective method was to employ 'spoof' aircraft
in such a way as to give the appearance of the main raid
splitting before reaching its target. The enemy would see
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

Iwhich of these prongs constituted the real menace.
Yet another method was to infect an immense area \vith

'Window' just before the main force was due to 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 arrival 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, nor could he discover the direction in \\,hich the
bombers were heading for home after leaving the target
area. This resulted in his being unable to deploy his fighters
in time to meet the attack, or to assemble them to catch our
returning aircraft.

It v.rillbe realized, of course, that this sort of operation
entailed the lifting of a tremendous weight and bulk of
'\Vindow' material in each of the 'spoof aircraft. This
quantity would have been too great if enough material had
had to be carried 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 a 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 our 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, 'spoof' 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 ran 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, 'spoof' attacks
were made two nights running on a heavily defended North
Sea port. On each occasion the enemy reacted violently,
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 detective
vision to our advantage by laying him open to deception.
In this we were eventuallv 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-
borne R.c.l\1. by a ground system deployed on the Conti-
nent \'I:hich we pushed up close behind our front line.
One of the -various ground counter-measures that we em-
ployed during this period was the transmission of false in-
structions to the enemy fighters. Since the fighter 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
transmissions 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 to talk to the enemy night-
fighter crews. VVeemployed German-speaking operators to
countermand the instructions given by the opposing con-
trollers, or to give warnings to the German fighters 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 further to shake the
declining morale of all but his few select aces.

Incidentally this operation exemplified a principle which
is of paramount importance in radio warfare-the necessity
of continuously appreciating what the other fellow is likely
to do next so as to 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 precaution of simul-
taneously training two women. Sure enough, one evening,
during a particularly hectic exchange of opinions between
the German controller 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 Normandy
invasion in 1944. Not onlv 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 helping to delude the enemy as to the real point of
invasion and in adding to the state of confusion that existed
in enemy territory.

THE FUTURE

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 \vhich
the product of the scientist's brain is likely to play an even
more predominant part than we sa\\' during 1939-1945.
Perhaps among the most important of these developments
will be the production and employment of remotely con-

trolled lethal weapons capable of travelling i~mense dis-
tances at great heights and at speeds hi~erto unattainable~
capable also of being aimed with a very high degree of ac-
curacy and of being armed with e;\:plosives,small in sizebut
of tremendous destructive power.

I have heard it stated that, if we ultimatelv 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 possible 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 could 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 to 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 beforehand. 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, but 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-air.

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
being neutralized by a fellow scientist \vorking in the
laboratorv next door. Success in anv future war betvI.'een
fully de,:eloped nations may \vell b~ contingent upon the
fulfillment of this theory.



THE ARTILLERY SCHOOL
By Colonel Parmer W. Edwards, CAe

Recent War Department studies an the rearganizatian
of the Army have produced a plan far merging the Antiair-
craft, Seacoast and Field Artillery into. ane branch. Antici-
pating the enactment af legislatian which will farmalize
this merger, the War Department and the Army Ground
Forces have issued directives effecting the rearganizatian
of the three artillery schools into. ane artillery schaal. To.
create ane artillery arm having a maximum af flexibility
and efficiency in the emplayment af all types af artillery
weapons and accessaries will take time. The early inte-
gratian af aur principal educatianal resaurces represents a
determined assault upon that time factar.

Much infarmatian an the rearganizatian af the artillery
schaals has been distributed, already. The purpose af this
article is to. cansalidate the facts and to.present current plans
of The Artillery Schaal far carrying aut, in the educatianal
field, its part af the task af integratian.

The Artillery Schaal is naw situated at Fart Sill, Okla.,
with the Antiaircraft and Guided Missiles Branch at Fart
Bliss, Texas and the Seacaast Branch at Fort Winfield
Scatt, Califarnia. The Artillery Center with headquarters
at Fart Sill, has been arganized to. facilitate cantral af The
Artillery School, the Past af Fart Sill and the AGF troops
statianed thereat.

The caurses at The Artillery School and its Branches
must fulfill. the educatianal requirements af all artillery-
men, afficer and enlisted, in the field of branch tactics and
techniques. Also., they must' prepare students far further
schooling in the aver-all army schaal system-the afficer for
The Cammand and Staff Callege and the enlisted student
for OCS. In general, subjects peculiar to. Antiaircraft (and
Guided Missiles) and Seacaast Artillery are taught at Farts
Bliss and Scatt, respectively. Likewise, subjects peculiar
to Field Artillery are handled by The Artillery School at
Fart Sill. In additian, Fart Sill pravides' instructian in sub-
jects common to.all the artilleries, including staff techniques
through the divisian level and tactics of the combined arms.
Far reasons af ecanomy, Fart Sill will conduct certain spe-
cialist caurses which are required by mare than ane of the
artilleries.

As in the past, the program provides general and special-
ist caurses, which are further divided into regular and as-
sociate courses. The associate caurses are, in the main,
candensatians af the regular courses and are provided anly
because aur civilian components cannot spare the time from
their civilian pursuits to. attend the mare lengthy regular
Courses. In additian, the shorter length af the associate
caurses makes them excellent media for broadening the
education af officers of ather arms and services. In arder
to. pravide a better picture of the scape of instructian naw
planned in The Artillery School, a more detailed discussian
af the principal caurses fallaws:

THE BASIC COURSE. Newly cammissianed regular
afficers first report to. Fart Riley, Kansas in the Fall far a
basic caurse in subjects camman to. all ground arms and
services. This caurse naw lasts far seventeen weeks, after
which the artillery afficers (Coast and Field) report to The
Artillery School to. begin their basic artillery educatian.
Current plans contemplate that this caurse will start in
January af each year and will be af twenty-six weeks dura-
tion, with ten weeks at Fort Bliss, fallawed by 16 weeks at
Fart Sill. Far the ten weeks at Fart Bliss and far ten of the
sixteen weeks at Fart Sill, emphasis will be upon artillery
technique. It is in these periods that the new afficer must
learn the care, maintenance and aperatian af artillery ma-
teriel and the gunnery skills and tactics necessary for its
efficient emplayment in the battery. This is a broad scape
and covers all field artillery weapans from the well knawn
105 Haw. to the 8-inch gun, antiaircraft guns and auta-
matic weapons, fire cantral materiel and radar equipment,
and an introductian to. the field af guided missiles. The re-
maining six weeks at Fart Sill will be devoted to. camman
artillery subjects such as intelligence, maps and charts, sur-
vey, matars, cammunicatian, artillery staff procedures up to.
the battalian, and ather general subjects cammon to. all AGF
schoals such as Leadership and Methads af Instructian.

It will be noted that no. seacoast artillery instructian has
been included in the above caurse. Early in the late war,
aur seacaast defenses became, generally, the responsibility
af Natianal Guard and Reserve units. It is understood that
tentative plans af the Army Ground Farces call far our re-
serve components to assume this respansibility in the post-
war establishment, hence the amissian af seacoast subjects
in this caurse. Hawever, it is the present thaught that sea-
caast artillery knawledge will be preserved thraugh special
courses at Fart Scott, which are available to. all camponents
af the military service.

THE ASSOCIATE BASIC COURSE. As described
above, a basic artillery caurse cavering all the artilleries
requires a broad scope, too broad far the thirteen weeks
available far an associate caurse to. be taken by Juniar
Natianal Guard and Reserve afficers. Furthermare, most
juniar artillery afficers af the Natianal Guard and the Re-
serve are already assigned to type units (field, antiaircraft
ar seacoast) and, narmally, will not have apportunities fa.r
diversified training in units af ather types awing to. the
fact that such units will usually be located at incanvenient
distances from hames and places af business. Therefare,
this course specializes by assigning all afficers af field
artillery units to. Fart Sill far the entire thirteen weeks,
while thase assigned to antiaircraft artillery units will attend
the caurse at Fart Bliss and those assigned to. seacaast artil-
lery units will go. to.Fart Scatt. In additian to.junior afficers
af the Natianal Guard and the Reserve, graduates af the
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Officer Candidate School and officers selected from other no decision has been reached on how best to alleviate this
arms and services will attend this course. As vvill be seen situation, the matter is under active study. One solution
later, associate students will receive instruction in Subjects which has been suggested is to require that extension
of the other artilleries upon their return to school iz{ the courses in appropriate subjects of the unfamiliar artillery
AssociateAdvanced Course or in one of the special courses arm or arms be successfully completed before attendance.
offered at Fort Scott. The first class reported on 24 March It will be noted that a similar situation now exists for stu-
1947, and it is planned that this course will run continu- dents in the regular Advanced Course, but this should tend
ously, a new class reporting every three weeks. to disappear as students in the current Basic Course return

THE ADVANCED COURSE. The next Advanced for the Advanced.
Course for artillerymen is due to start about the first of THE NONCOMMISSIONED OFFICERS COURSE.
September, 1947, and tentative plans are that it .will con- This course, started at the beginning of this school year, is
sist of seven weeks at Fort Bliss, followed by thirty-four a new departure from old custom of offering only specialist
weeks at Fort Sill. It has been decided recently that the courses for enlisted personnel. It is a general course,
Command and Staff College at Fort Leavenworth will raise eighteen and a half weeks in length and given at Fort Sill.
the level of its instruction and the Branch Schools will as- The course is open to selected duty noncommissioned of-
sume the responsibility for teaching General Staff organi- ficers and is designed to produce leaders and unit instruc-
zation and functions at the division level. This innovation tors for all artillery organizations. Itprovides excellent prep-
will be included in the next course. While the course will aration for the Officer Candidate School.
stress tactics and staff functions, some materiel, gunnery SPECIALIST COURSES. It will be noted in the tabu-
and communication subjects will be included but only to lation at the end of this article that many specialist courses
provide a review of one artillery for those who have served have been established or planned at the school and its
in the other and to bring students up-ta-date on recent branches. These courses are for officerand enlisted students
developments and changes in artillery techniques. The and are available to members of National Guard and Re~
seven weeks at Fort Bliss will be devoted mainly to antiair- serve units. Some of these courses are unique and warrant
craft artillery tactics. The thirty-four weeks at Fort Sill, ac- special discussion.
cording to present thought, will be broken down approxi- At Fort Sill, certain specialist courses are designed to
mately as follows: nineteen weeks on General Staff organ- accommodate students from all the artilleries. These courses
ization and functions, organization and employment of as- are designated as Communication (officers and enlisted),
sociated arms and services, tactics of combined arms and Armorer and Artillery Mechanic, Radio Repair and Artillery
joint operations; seven to eight weeks on common artillery Surveyor (Master Gunner). Of particular interest are the
subjects such as communication, intelligence, materiel, specialist courses in the guided missile field, offered at Fort
motors and artillery staff organization and duties then seven Bliss. These courses are for both officersand enlisted men,
weeks on purely fit;ld artillery tactics. with an Associate Guided Missiles course for Reserve and

From the above, it will be seen that the new objectives National Guard officers.As mentioned before, seacoast ar-
of this course will be to prepare students for artillery com- tillery tactics and technique are to be preserved at Fort
mand and staff positions from the battalion up to and in- Scott. Note that there are four specialist courses for officers;
cluding the Corps and Army artillery and antiaircraft Bri- Submarine Mines, Seacoast Electronics, Advanced Gun-
gade level, and for General Staff assignments in Divisions. nery and an Associate Harbor Defense Course. This latter
Students for this course will be obtained from all the artil- course has just been recommended to Headquarters, Army
leries and it is planned that they will attend between their Ground Forces and has not been definitely established,
third and tenth years of service. as yet. Also, of passing interest, the Navy Department has

THE ASSOCIATE ADVANCED COURSE. This established a Harbor Defense School at Fort Scott under
course, like the regular Advanced Course, is mainly tactical the administrative supervision of the Assistant Comman-
and designed to prepare artillery officers of the National dant of the Seacoast Branch. At present, this school is for
Guard and the Reserve for higher command and staff pa- naval officerswith our faculty assisting in the instruction. It
sitions in field and antiaircraft artillery echelons and for isbelieved that this situation presents an unique opportunity
General Staff duties at the division level. Officers from for the inauguration of joint schooling on lower levels.
other branches of the army will also be selected to attend In the army school system, the opportunity to work with
in order to continue the p~ocess,begun at the Basic level, troops in practical field exercises is presented only at the
of broadening the education of all arms of the service. This Branch Schools.Adequate school troops are an essential re-
course will run thirteen weeks and will be conducted quirement for the successful accomplishment of the objec-
wholly at Fort Sill. For associate students, this course will tives set forth for the courses at the Artillery School. At the
combine for the first time, instruction in both field and present time, Fort Sill has fivebattalions of field artillery and
antiaircraft artillery subjects. The short length of the one battalion of infantry. In order to complete the picture.
course together with its enlarged scope presents a real chal- of the combined arms team in practical exercises, the ad-
lenge to faculty and student alike. At present, most students dition of antiaircraft, armored, engineer and signal troops
have been trained in one type of artillery, having little is considered a must. Of course, the firing of antiaircraft
more than a general knowledge of the functions of the artillery, except in its ground role, is not practical at Fort
other (or others). Even when former basic students return Sill. But the tactical handling and maneuver of antiaircraft
to this advanced course, the gap will continue to exist since units, particularly the automatic weapons battalion which
+1-. "'~.~ <'l,.,.",..;"tp "H<l"j(' 1'1l11T<;P. \vas a specialized one. While is now organic to division artillery, in conjunction with the
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other arms, is most desirable for all general courses: Firing diversified artillery subjects. Not least in the array of dif-
of all antiaircraft weapons will be handled at Fort Bliss, ficulties is the need for telescoping about three years of
where a composite antiaircraft battalion and a guided mis- instruction into one. It is believed, however, that the learn-
siles battalion are available. Seacoast artillery firings will be ing capacity of students was never fully e:\.'Ploitedbefore the
included in the Fort Scott courses and for this purpose they last 'war. The Artillery School feels that it has made a good
have a minimum of troops, consisting of a Headquarters start on the problem, but does not consider that the present
Detachment, a Mine Detachment and an Artillery Detach- curriculum is necessarily the ultimate solution. Analvsis
ment. and study of the over-al(program and of the subject matter

The idea of merging all artilleries into one is relatively in each individual course will be continuous. Changes, de-
new, and the plan of The Artillery School for translating letions and additions will undoubtedly become necessary,
this idea into programs of instruction is also new. There and will be recommended, as experience is gained in teach-
are many practical difficulties in producing courses which ing the new courses and as ideas are exchanged between
will insure adequate and balanced teachings in all of the more closely related artillerymen.

COURSES OF INSTRUCTION
THE ARTILLERY SCHOOL

Fort Sill, Oklahoma

Officers' Courses Length
Basic 26 Weeks

(IO weeks at Fort Bliss after 17 \veeks at Fort Riley)
Associate Basic 13 Weeks
Advanced 41 Weeks

(7 weeks at Fort Bliss)
Associate Advanced 13 Weeks
Communication 18t2Weeks
Observation Battalion Officers' 18t2Weeks
AGF Pilot 16 Weeks
Refresher Courses for Senior Officers-To be announced.

Enlisted Courses
Noncommissioned Officer .
Communication Chief .
Sound, Flash, and Survey .
Armorer and Artillery Mechanic .
Ballistic Meteorology .
Radar .
Air l\1echanic .
Radio Repair .
Artillery Surveyor .

Length
18t2Weeks
18t2Weeks
18t2Weeks
18~ Weeks
18t2Weeks
18t2Weeks
13 Weeks
18t2Weeks
37 Weeks

Concurrent
Classes

5

4

8

Concurrent
Classes

7

Class Course Yearly
Capacity Capacity Output
109 109 109

50 250 800
60 60 60

100 400 400
40 40 80
25 25 50
14 112 350

Class C01trse Yearly
Capacity Capacity Output

90 90 180
60 60 120
40 40 80
90 90 180
20 20 40
40 40 80
14 98 350
60 60 120
60 60 60

..ANTIAIRCRAFT AND GUIDED lYhSSILES BRANCH, THE ARTILLERY SCHOOL

Fort Bliss, Texas

OffzcersJ Courses
Basic .
.Associate Basic .
Advanced .
Radar .
Research and Analysis .
Guided Missiles .
Associate Guided Missiles .

Concurrent Class Course Yearly
Length Classes Capacity Capacity Output

10 Weeks (As part of the Artillery School Basic Course)
13 Weeks 70 70 210
7 Weeks (As part of the Artillery School Advanced Course)

37 Weeks 25 25 25
37 Weeks 20 20 20
37 Weeks 25 25 25
13 Weeks 2.5 25 50

Enlisted Courses Length
Radar Repair and Maintenance 37 Weeks
Fire Control Electrician 37 Weeks
Electrician, Guided Missiles 37 Weeks
Radar Repair, Guided Missiles 37 Weeks
Technicians, Fuels and Fuel Systems, Guided Missiles 37 Weeks
Technician, Gyroscope and Servo Systems,

Guided Missiles " 37 Weeks

Concurrent
Classes

Class
Capacity

45
50
20
20
20

20

Course
Capacity

45
50
20
20
20

20

Yearly
Output

45
50
20
20
20

20
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SEACOAST BRANCH, THE ARTILLERY ScHOOL

Fort Scott, California

May-June

Officers' Courses
Associate Basic .
Submarine Mine .
Seacoast Electronics .
Advanced Gunnery .
Associate Harbor Defense .
Seacoast and Marine Power Plant .
Seacoast Wire Communication .
Seacoast Gun Data Computer .
Seacoast Artillery Radar Repair and Maintenance ..
Submarine Mining Casemate Electrician .
Submarine Mine Assembly and Planting .
Submarine Mine Coxswain .
Mine Planter Engineer .
Mine Planter Deck .

Length
13 Weeks
18~ Weeks
18~ Weeks
13 Weeks
13 Weeks
18¥i Weeks
18~ Weeks
18~ Weeks
18¥i Weeks
18~ Weeks
6 Weeks

16 Weeks
37 Weeks
26 Weeks

Concurrent
Classes

Class Course
Capacity Capacity

25 25
10 10
10 10
10 10

(To be decided)
12 12
12 12
12 12
12 12
12 12
12 12
12 12
12 12
12 12

Yearly
Output

75
10
20
10

24
24
24
24
24
12
12
12
12

AAF Considers German Terror Weapons Obsolete
In less than two years since victory was won in Europe,

the development of new aircraft and guided missiles by
the Army Air Forces has reduced the V-I 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-I and the V-2, in the light of
modem scientific advancements, is as research models in
the development of new, long-range, 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
provided rocket technicians with valuable data which they
will incorporate in future \veapons developed for the Army
Air Forces.

The development of high-speed jet fighters and the new
supersonic guided missiles, such as the GAP A rocket,
renders the V-I "Buzz Bomb" obsolete due to its slow
speed and short range.

The first V-I was used by the Nazis in June 1944, and
information provided Army Air Forces technicians by parts
of exploded V-I's enabled the Army Air Forces to plan
production of an American version of the "Buzz Bomb" by
the early fall of 1944. It was decided to build the V-I along

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 caned its version of the V-I by thel
name, 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 jet bomb
technicians ready for duty in the Pacific to launch the }B-
2's against the Japanese.

The War's end terminated the plans for tactical use of
the }B-2's and a large number of them was set aside for
experimental use. A total of 151 Army Air Forces built
}B's and their launching ramps were given to the U. S.
Navy, which cans the }B-2's "Loons." More than 200 JB-
2's were tested by Air Proving Ground Command at Eglin
Field, Florida, 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 Army Ai:j
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 rest of the Army 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 The reception given this new OER was somewhat mixed,
form for the Officer Efficiency Report. While this step will to be sure, but was in the main favorable. Its validity was
be recognized as long overdue by the majority of those who unquestioned. Its superiority in this respect over the current
have given thought to the matter, the announcement will or other proposed methods was backed up by an imposing
doubtless be met with considerable interest by Army of- array of sound statistical arguments. And while the revo-
beers in general-and perhaps with some misgivings. lutionary aspects of the new form evoked some critical

The inadequacies of the present form CWD AGO 67) comment from rating officers-the method compelled him
have been attested by years of experience. It is obvious that to the often unpleasant task of making factual observations
the prime requisite of an efficiency reporting system is its on the men of his command-it was nevertheless generally
ability to furnish the War Department with objective and agreed that the method was impartial, free from prejudice,
valid information about each officer in the Army-infor- and capable of furnishing the War Department with defi-
mation that may serve as a basis for important personnel nitely objective information about the officer rated.
action. The shortcomings of the old system in this respect The OER is comprehensive and complete; while perfect-
are spotlighted in the following quotation*: ly suitable for the onetime evaluation of the integration pro-

'When the emergencycame on in 1940, the War De- gram, its length renders it somewhat unfeasible for periodic
partment needed for initiating the mobilization,150 gen- efficiency reporting. Accordingly, the research group in
eral officersof ground troops. But efficiencyreports, in- The Adjutant General's Office was directed to develop a
stead of showing the 150 best, showedonly that of 4,000 device specially designed for this purpose. Work toward this
ground officersof suitable general officerage, 2,000 were end began in July 1945.
superiorand best. As such a showingwasperfectlyworth- Personnel research is a scientific discipline with its own
less for the purpose, the selecting authorities reluctantly peculiar set of technical tools. It has no fancy bag of tricks,
fell back on personal knowledge, which is exactly what no legerdemain, nor transcendental powers of clairvoy-
the Army thought it was getting away from when twenty ance-but employs the well-defined principles of the re-
years ago it inaugurated the existing system." search method. The problem of the efficiency report was

"In the lower grades,General Staff committeescharged pursued in a manner that is at once straightforward, logical

:~~o~~l~~~~~;~~~n~::;~~~~d;e~h:e:~~ ~~~%::::r !:: and scientifically thorough. It is logical, for example, to ex-
in the upper two of the five possible ratings. About all pect that an efficiency reporting system that is worth its salt
that seemedreasonablycertain about them was that they should produce high ratings of officersof known excellence,
were better than the other five per cent. Without the and low ratings of officerswho are known to be of less com-
blink of an eye the records alsodeclared that three-quar- •petence. In other words, the system should be valid; it
ters of the field officerswere in the upper third and to",should be capable of distinguishing between the best and
this absurdity the War Department calmlyassented." the next best of the Officer Corps instead of lumping them

Those ho sought help from these records in the trying all together in the same category. It should likewise indi-
da f 1~40 generally agreed with General Malin Craig cate which are least efficient and which next least instead
thr: 2The existing system is a broken reed beyond repair of merely labelling a microscopic few at the bottom of the
f h. It t b 1 dl'" scale as "Unsatisfactory." And finally, it should, at longo patc mg. mus e rep ace . f d' h h ffi
The outbreak of hostilities forced postponement of any ~astand without fear or avor, a mIt t at t e average 0 cer

effective study of this matter in favor of the more pressing IS truly average! ,
bl ' 1 d' 1 'f' d t a" the obilI'z It is clear, then, that to demonstrate the effectIveness ofpro ems mvo ve m c aSSIymg an r mmg m - .. h' d .f

lng Army. By the end of 1944, however, the mobilization the ratmg system It was necessary at t e outset t~ 1 entl y
problem had been licked, and advance planning was being some offic~rswho we~ kno~ to be of~utstantn\:alue
done on the problems of the postwar Army. By the follow- to the s~rv:ce, some w 0 were nown to near t e ,ttom
ing spring, research psychologists in The Adjutant Gen- of the lIst m gene:al competence, and some who were :n be-
eral's Officewere hard at work on the development of scien- tween. The men m these groups could then b~ rated, m ~he
tific techniques and procedures for selecting officers with normal manner, by means of any number of dIfferent ratmg
wartime experience for integration into the peacetime devices and the resulting ratings for each man compared
regular Officer Corps. And in July, this group came up with with each other and with the man's "true" worth. In this
a recommended program which involved, along with such wav, the most promising rating system could be selected,
other instruments as the Biographical Information Blank an~lvsed and further refined.
and, the standard interview, a n~w type efficiency rating Identifying officers of known efficiency, then, presented
deVIcecalled the Officer EvaluatIon Report, the first problem. How were these to be selected? Obviously,

*Reprinted, Courtesy of The Reserve Officer. not on the basis of existing efficiency reports, because that
"'Quoted from Efficiency Reports by Major General C. D. Herron, In- would beg the entire question, By the same token, the opin-

lantr] JOIlr1zal, April 1944, pp. 30-32.
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ions Qrjudgments of commanding officerscould 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
Armv 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., battalion, 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 one each judged to be of least competence, of
next least competence, etc. By tallying the independent
nominations of each man in the group it was possible to dis-
cover the two or three officersin 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-
ficers. 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 AAF Form 123, and three new types were
tried out on officersselected by the nominating process just
described. The results, from every point of view, favored
a particular one of the three new devices. It produced rat-
ings that were high for the "high" officers and low for the
"low" officersmore consistently than any of the other forms.
h 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
lieutenants. 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-
porting 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 European and Pacific
commands, were officially rated on two forms: the regular
WD AGO 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 officers, the
ratings obtained with the two forms were compared \l\:ith
each other, and with independent evaluations of the rated
officers' \\'orth 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 urn M:.n J:;'nr".., f..7 Tn narticular, it was found that

the new form resulted in a much better distribution ot rat-
ings which, in turn, provided better differentiation which is
of utmost importance. A significant ne\v outcome of this
analysis was the demonstration that the new form was.
much less subject to the influences of bias that operate in an
official-as opposed to an e;\.'Perimen\al-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 officialuse. The rating elemen~
were separated into two parts, one pertaining to job profici-
ency and the other to personal qualifications. And the ap-
parently distasteful listing of best and poorest officersknown
was eliminated. The revised form wasagain tried out, toward
the end of 1946, on officersin 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 mos~
of the detailed instructions (which are incorporated in a
new AR 600-185) and a complete rearrangement in format,
is the form officiallyadopted for use beginning I July 1947.

The Efficiency Report, WD AGO Form 67-1, I July
1947 (the official label for the new form) consists of two
sheets partially perforated at the fold. The first of these.
comprising Sections I 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'5
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 III is, for
the most part, a duplicate of Section I, 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. Quick to size up a situation 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
1 h " d .. " d "1'to se ect one p rase as most escnptlve an one as east

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
phrase. 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.
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[he degree of general "favorableness" of these phrases was
letermined by experiment, rather than by individual judg-
nent, and sets of phrases were selected such that two
,\'ould have the same degree of "favorableness," and the
~maining two the same degree of "unfavorableness." In
)ther 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
~xtentto which they differentiate between best and poorest
)fficers.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 true
for the "bad sounding" phrases. And, of course, if the rat-
ing officer goes so far as to pick bad phrases as "most de-
scriptive" 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 lO-point scales covering job
functions-administration, staff and planning, command of

troops, instruction, technical specialization, operational
Hying, 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-all relative rank among other officersof 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.

~ " "Newly Appointed CAC Officers, Regular Army
(This Augments the Lists Published in Previous Issuesof the Journal and

Covers Selections Made 29 May 1947)

Rank Indicated Is Permanent
Majors

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

Ramey, Hergert S.

Captains
Gregory, Clyde
Kiel, Arthur G.
Lash, Eugene L.
Pindar, George F.

Tanner, Charles H.

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

First Lieutenants
Anderson, John C. Haine, Walter A. Lake, Gerald A. Seabrook, G. W., 3rd
Bartlett, Kenneth R. Hampton, Rex H. Meyers, Charles H., Jr. Smoleroff, Eugene J.
Brinkerhoff, W. A. Holffies,William E. Parsons, Marcus L. Weydell, Angus T.
Covert, John R. M. Kressin, Harold R. Scordas, Horace T. Wilke, Robert G.

This list does not include a number of Coast Artillery Corps applicants who were commissioned in the arm of their
second choice. This procedure was necessary because of the overstrength existing in the Coast Artillery Corps.
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Fire Adjustment Rille. A member of the staff and faculty
of the Seacoast Branch of the Artillery School submitted a
slide rule type fire adjustment rule (FAR) for test. Vlhile
this device involved no radical departure from the accepted
doctrine, it did give slightly more accurate results than the
Fire Adjustment Board M 1 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" or "lost" shots by the operator. Because of this lack
and a desire to initiate development of a more automatic
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 to survey the
requirements for optical filters in seacoast artillery fire con-
trol instruments. Recommendations for standardization of
the filter 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 filters now in use should be replaced with a
single "built in" variable density polaroid filter. This device
would be effective in glare reduction and would have the
added advantage of being adjustable throughout a wide
range of light transmission values by the operator. A device
fabricated of optical glass is preferred over plastic because
of its stability in temperature extremes.

Remote Recording System for Seacoast Service alld~
Target Practice Firings. This Section is conducting a study
relative to the development of a new system for the record'l
ing of data used in the analysis of service and target practice
firings. It is known that the present system is too inaccurate
and cumbersome to 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 eliminating 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'
used is a Remote "B" Assembly CY-234/MPG-1 which was
designed as a spotting scope on which 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 to a parent AN/MPG-1 or
AN jFPG in parallel to the spotting scope of that seLl
In order that the same data may be available on a 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. \Vith the same data
and scope portrayal displayed on the Remote "B" Assem-
blv a camera mounted over the face of this instrument
co'uld 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 to it electricallv

.by cable. This will in no way interfere with the norm~l
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-
sarycan 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 type 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 target 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

of the tow-line; the angle target-vessel-splash(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 only known means by
which the above data can be obtained. This system 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.

ABOUT OUR AUTHORS
Lieutenant Colonel Francis C. Grevemberg joined the

35th Brigade as S-3 in January 1944. He landed with the
Brigade at Anzio and went ashore D Day in Southern
France with the Brigade forward echelon. He remained
"vith the Brigade until his return 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. T uzen 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 MJ.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.)

Doctor Harold A. Zahl has been associated with the Sig-
..\al Corps Engineering Laboratories both as a civilian and
army officer (during the war) since 1931. At present, he is
Assistant Director of Engineering, Research Projects, at the
Laboratories. 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
no\'\' Chief of the Thermionics Branch and was recently

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

Lieutenant Colonel 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
Artillerv circles. As he states in his article, he was a mem-
ber of the spedal board which assessed the war damage to
the Harbor Defenses of Manila and Subic Bays. (Page 37.)

Lieutenant Jack C. Berry will be remembered for his
story, "Moonlight Cavalry," which appeared in the Novem-
ber-December 1946 JOURNAL. This present story, although
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 T ele-
communications in the British Air Ministry until he as-
sumed command of the looth Group in 1944. In 1946 he
was placed in command of the 90th Group which is a
Signals Group under the Director of Signals. The experi-
ences of the l00th Group are recounted in his article .
(Page 44.)

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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I
The article by Stefan T. Posson)', "\\Tho's \\Tho in thl~

Atomic Hace," in your March-April, 1947, number con-t
tains a serious error. In his argument that manufacture of
atomic bombs must require largc electric power facilities.
1'\I[r.Possony is on sound ground with regard to the 1I-235
separation processes; but he betrays a fundamental mis-
understanding 'of plutonium production. "... thc prOlj
duction of one kilogram of plutonium a day would require!.
a plant capable of deli\'ering between 500,000 and 1,500.
000 kilowatts" (Smyth Report) .

l\1r. Possony errs in assuming that this powcr capacit~
is rcquired as illpllt to the plutonium plants. Actually, these
figures express the atomic power Olltpllt of the piles. in the
process of making plutonium. In our war project at I-Ian
ford, vVashington, this power (appearing as heat in th
pilcs) is a nuisance. It imposes the problem of cooling the
piles, and limits the rate at which plutonium can be pr~
duced. Although the engineering problems are formidable
it is conceivable that future piles may be designed to de.
liver thousands of kilowatts of electric power to distributio,:
lines, and produce plutonium at the same time. l

Thus, lack of electric power resources need impose n
handicap on plutonium production, which is sufficient fo
making bombs. It seems important to correct a misappre
hension which tends to encourage a false sense of security

Sincerelv,
• tsl J. H. Rush I

tl J. H. Rush
Secretarv- T reasmer
Federati~n of American Scientists.

To The Editor:

?2ews and Comment

f f f
AUnit Histories I

The following unit histories have been received at thej
JOUR..."AL office since publication of the March-April issue

143rd AAA Gun Battalion
"B" Batten', 143rd AAA Gun Battalion

Other units ~\'hich have published histories or coote
plate doing so, are urged to send copies to the JOUR:-;'AL fa
our permanent file to be used as a readily accessible somc
of CAC historv.

This Issue's Cover
Since the 35th Brigade's assignment at Anzio was its most

important, the cover depicts the landing of antiaircrafrf
self-propelled guns on that beach. The guns shown belong
to the 68th CA (AA) which landed on D day and was
subsequently assigned to the Brigade upon its arri\'al a fe\\'
davs later .

Guns and personnel of the 68th also made the D da\'
assault in Southern France as part of the Brigade .. 4

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

UI1~lIl11ll11lll1lmllmlllllllllmlllllllllllllllllllmllllllllllllllllllllllllllllllllllllllllllllllllllllmlllll~1I111:mlllllllllmmllllllllllllrn_,

--------------------
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ADDITIONAL MEMBERS OF TIlE EXECUTIVE COUNCIL

COLONEL JOE MOSS

COLONEL JOHN C. HENAGAN

COLONEL CHARLES M. BOYER

COLONEL HOBART HEWETT

COLONEL ANDREW P. SULLIVAN

COLONEL E. GRAHAM MARTIN

SECRETARY-TREASURER

COLONEL W. I.BRADY

The United States Coast
Artillery Association

OFFICERS
LIEUTENANT GENERAL LEROY LUTES

BRIG. GEN. AARON BRADSHA\V, JR.
VICE-PRESIDENT

PRESIDENT

* * * * * * * * * * * * * * * * * *

The JOURNAL prints articles on subjects of profes-
sional and general interest to personnel of all the
components of the Coast Artillery Corps in order to
stimulate thought and pro\"oke discussion. Howe\"er,
opinions expressed and conclusions drawn in articles
are in no sense official. They do not reflect the opin-
ions or conclusions of any official or branch of the
'Yar Department.

The JOURNAL does not carry paid ad\"ertising. The
JOURNAL pays for original articles upon publica-
tion. Manuscripts should be addressed to the Editor.
The JOURNAL is not responsible for manuscripts
unaccompanied by return postage .

The purpose of the Association' shall be to promote
the efficiency of the Coast Artillery Corps by main-
taining its standards and traditions, by disseminating
professional knowledge, by inspiring greater effort
towards the improvement of materiel and methods
of training and by fostering mutual understandingy
respect and cooperation among all arms, branches
and components of the Regular Army, National
Guard, Organized Reserves, and Reserve Officers'
Training Corps.

Coast Artillery Journal
Fifty.fifth Y t'otrof Pub/hottion

COLONEL W. 1. BRADY, Editor
LT. COL. DONALD ~lAC GRAIN, Associate Editor

T/Sgt. Fred P. Presnell, Business ~Ianager
T/3 Beauford Z. Jones, Cir. :\Igr.

S/Sgt. Bernice F. Carr, Bookkeeper
Pfc. Thos. G. Nuss, Order Dept. Clerk
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29 April 1947

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

1119
269
133

Liberal Arts
Mineral Indus.
Physical Ed.

To The Editor:
The United States is rapidly and unnecessarily losing

the opportunity to secure 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 example: 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 attendance at the college.
The veterans are enrolled in the Schools of the College as
follows:
Agriculture 574
Chemistry and Physics 424
Education 172
Engineering 1193
and the numbers taking ROTC are tabulated below:

Army Navy
Air Force Adv. ROTC 71 Contract Midshipmen 70
Corps of Eng. Adv.

ROTC 11 Regular Midshipmen 20
Infantry Adv. ROTC 36 Naval Aviation 6
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 3884
veterans, only about one-third served in World War II 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 receives the advantages of a college education
,,'.'ould 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 delav and remedial measures taken before the
total reservoi; of college students with wartime service 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.

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

Colonel FA
Commanding

AAA Troops With Task Force Frigid
The following letter was received by l\lajor General

John L. Homer from Colonel Paul V. Kane, Commanding
officer of Task Force Frigid:

HEADQUARTERS TASK FORCE FRIGID
FORT ORD, CALIFORNIA

Major General John L. Homer
Anti-Aircraft and Guided Missile Center
/fort Bliss, Texas
:My Dear General Homer:

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

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

The officersand men of this organization have made a sub-
,tantial contribution to military science through their sacri-
&cesand exposure during the past winter. The smart soldierly
bearing, the exemplary conduct and the indomitable spirit of
the officersand men of this organization evoked the most fav-
Jrable 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 largest groups
ofArctic trained troops in the Army. I believe this is as it should
be because if War should suddenly come to 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 retain the services of the officersand men who have trained
in Alaska this past winter. These men have learned the hard
';vaybut they will never forget what they have learned. They
Fould 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 a 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

-f -f -f

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.

-f -f l'

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-
tarv of the 71st Division Societv, 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 foIlO\ving National Guard Coast Artillery Corps
units have been Federally recognized since publication of
the March-April JOURNAL.The units are shO\\'ll by city
and state:
AJabama-

Medical Detachment, 104th AM AW Battalion, Flor-
ence;

"A" Battery, 104th AM AW Battalion, Florence;
"B" Battery, 104th AM AW Battalion, Sheffield;
Medical Detachment, 464th AM AW Battalion, Talla-

dega;
"B" Battery, 464th AM AW Battalion, Anniston;
Medical Detachment, 711th AM Gun Battalion, Mo-

bile;
"B" Battery, 711th AM Gun Battalion, Bay Minete;
"C" Battery, 711th AM Gun Battalion, Luverne;
"D" Battery, 711th AM Gun Battalion, Atmore.

California-
Headquarters and Headquarters Battery, 114th AM

Brigade, San Diego;
Headquarters and Headquarters Battery, 234th AAA

Group, Long Beach;
Headquarters and Headquarters Battery, 251st AM

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, 951st AAA AW

Battalion, Richmond.
Connecticut-

Medical Detachment, 211th AAA AW Battalion, Bridge-
port;

"B" Battery, 211th AAA AW Battalion, Bridgeport;
"A" Battery, 283rd AM AW Battalion, Bridgeport;
"B" Battery, 283rd AAA AW Battalion, Bridgeport.

Delaware-
"B" Battery, 736th AM Gun Battalion, Wilmington;
"C" Battery, 736th AAA Gun Battalion, Newark;
"D" Battery, 736th AAA Gun Battalion, New Castle;
Medical Detachment, 736th AAA Gun Battalion, Wil-

mington.
Illinois-

"A" Battery, 693rd AM AW Battalion, Chicago;
"A" Battery, 698th AM Gun Battalion, Chicago.

Maine-
Headquarters and Headquarters Battery, 703rd AM

Gun Battalion, South Portland;
Medical Detachment, 703rd AAA Gun Battalion, Port-

land;
"A" Battery, 703rd AAA Gun Battalion, Portland.

Minnesota-
"A" Batterv, 256th AM AW Battalion, St. Pau1.

New Hampshire-
"C" Battery, 744th AM Gun Battalion, Laconia.

New Jersey~
"A" Battery, 310th AM AW Battalion, Jersey City.

New Mexico-
Headquarters and' Headquarters Battery, Ulth AM

Brigade, Santa Fe.
North Carolina-

"A" Battery, 677th AM AW Battalion, Raeford.
Pennsylvania-

"A" Battery, 73rd AM Gun Battalion, Bethlehem;
Medical Detachment, 337th AM Searchlight Battalion,

Reading;
Headquarters and Headquarters Battery, 690th AM

AW Battalion, Harrisburg;
"B" Battery, 707th AM Gun Battalion, Philadelphia.

Rhode Island-
"C" Battery, 243rd AM AW Battalion, Bristol;
"A" Battery, 705th AM Gun Battalion, Natick.

South Carolina-
Headquarters and Headquarters Battery, 228th AM

Group, Dillon;
Headquarters and Headquarters Battery, 107th AAA

AW Battalion, Newberry;
"A" Battery, 107th AM AW Battalion, Greenwood;
"B" Battery, 107th AM AW Battalion, Clinton;
"C" Battery, 107th AM AW Battalion, Newberry;
"D" Battery, 107th AM AW Battalion, Hampton;
"B" Battery, 713th AM Gun Battalion, Camden;
"C" Battery, 713th AM Gun Battalion, Cheraw;
"D" Battery, 713th AM Gun Battalion, Florence;
Headquarters and Headquarters Battery, 263rd CA Bat

talion, Florence;
249th CA Battery, Naval Base.

Virginia-
"B" Battery, 691st MA AW Battalion (SP), Franklin;
"C" Batten', 691st MA AW Battalion (SP), Ports-

mouth; .
"D" Battery, 710th AAA Gun Battalion, Hampton.

Washington-
Headquarters and Headquarters Battery, 115th AAA

Brigade, Fort Lewis;
115th Operations Detachment, Olympia;
Headquarters and Headquarters Battery, 700th AAA

AW Battalion, Aberdeen.
-( -( -(

Summer Training Plans for National Guard
Plans for the summer training of all ground units of the

National Guard which are sufficiently organized, manned
and equipped have been approved by. the War Departmenv

A I5-day field training period has been scheduled for all
divisions and regimental combat teams whose integral units
have been federally recognized by April 15. In order to be
eligible, 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-
iarization 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 not qualify for the field training.
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The foregoing financial statements were accepted by the
Executive Council of the Association at the annual meeting
5 May 1947.

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

-I -I -I
Largest Multi-Jet Bomber Uses Six Aircraft Gas

Turbines
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 turbines.

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 flying at speeds approach-
ing the transsonic range.

The powerful XB-48 has a wing span of 108 feet, 4
inches; length of 85 feet, 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 each 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
out-rigger 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 constructing this all-jet airplane, Martin utilized a
wealth of data which has been obtained by experimenting
for some time with jet engines and the construction of two
experimental patrol planes combining reciprocating engines
and jets. One is the XP4M-1, which uses two General
Electric 1-40 gas turbines and t\\'O 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.

-I -I -I

M -1 Slide Rule Text
Lieutenant Colonel James H. Fish, now on RO.T.e.

duty at Michigan State College, has written a text for the
use of the 1\1-1Slide Rule.

Copies of this text may be obtained by writing to Colonel
Fish at Michigan State College.
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500.00Less reserve for bad debts .

CURRENT ASSETS
Cash on deposit .
Petty cash fund .
Accounts receivable:

Merchandise accounts .
Subscriptions .

1,526.37

$17,126.67

LIABILITIES AND NET WORTH
CURRENT LIABILITIES:

Accounts payable .
Accrued taxes .
Credit balances, accounts receivable

Inventory of books .

TOTAL CURRENT ASSETS .
FIXED ASSETS:

Office furniture and equipment ... $ 8,206.16
Less reserve for depreciation .. 4,911.49

DEFERRED CHARGES AND OTHER ASSETS:
Inventory of office supplies $ 1,145.35
Deposit with U.S. Government

Printing office .
Deposit with book publishing

companies .
Deposit with U.S. Library of

Congress for copyright .

TOTAL CURRENT LIABILITIES
DEFERRED INCOME .
NET WORTH:

Surplus, Balance,
December 31, 1946 $20,650.18

Less net loss for the year ended
December 31, 1946 9,448.01

TOTAL ASSETS ..
NET WORTH

Surplus balance, December 31, 1946
Add: Excess of receipts

over expenditures .

SURPLUS BALANCE, DECEMBER 31, 1946

Annual 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

Balance, December 31, 1946 ..... $11,202.17

TOTAL LIABILITIES AND NET WORTH $17,126.67

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

ASSETS
Cash in bank .
Accrued interest receivable .
Investments:

U.S. Government bonds $76,600.13
Bank stock 160.00



Underground Factories are Best Protection Against
Air Attacks

On the basis of available evidence presented by Air
Materiel 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 a total 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 permitted easier installation of sewer
systems, \vere 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 ('}fa moun-
tain and consisted of eight tunnels and cross passages.
There the manufacture and assembly of ailerons and
Raps 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 Hat
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 Neckarelz, while suh-assern-,
blies for the JU-88 were constructed in an unfinished tun-
nel 2,200 feet long in the outskirts of Berlin.

At Niedersachawerfen, the largest and most ambitious
underground facility in the \vorld was located in the Harz
Mountains. Here the V-I 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 \vas 75 feet high.

While the German experience clearly indicates that al-
most every type of small and moderate size plane can he 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 ~rmans had no planes of this size under construction.
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ORC Units Activated 159th Airborne AAA Battalion, Charlottesville; 877th
The following list of units reported activated augments CA Mine Planter Battery (HD), Norfolk.

the one published in the March-April issue. The location ,\rashington-333d CA Mine Planter Battery (HD),
is shown after each unit: Seattle; 334th CA Gun Batterv (HD), Tacoma; 808th

Alabama-"C" and "D" Batteries, 321st AAA A\V Bat- CA Mine Planter Battery (HD), Seattle.
talion, Tuscaloosa. '~lisconsin-Headquarters, "A," "B," "C," and "D" Bat-

California-331st CA Gun Batterv (HD), San Fran- teries, 388th AAA AW Battalion, Milwaukee; Head-
cisco: 374th Headquarters and Headquarters Battery quarters, "A" and "D" Batteries, 84th Airborne MA
(HD), Los Angeles. Battalion, Milwaukee.

Connecticut--394th A..I\A AW Battalion, Hartford; 303d
CA Mine Planter Battery (HD), New Haven; 305th
CA Searchlight Battery (HD), Bridgeport; 367th
CA Gun Battery (HD), New London; 395th CA
Searchlight Battery (HD), Bridgeport; 381st CA
Mine Planter Batterv (HD), New Haven.

Florida-"A" Battery, '651st Airborne AAA Battalion,
Tacksonville; 408th CA Gun Batterv (HD), Pensa-
~ola. '

Georgia-Headquarters, "A" and "B" Batteries, 431st
AAA A\\1 Battalion, Atlanta; "c" Battery, 431st MA
A\~TBattalion, Marietta; "D" Battery, 431stAAAAW
Battalion, Decatur.

l\hine-301st CA Mine Planter Battery (HD), Portland;
34-5th CA Mine Planter Batterv (HD), Portland;
368th CA Gun Battery (HD), Portland; 408th CA
Gun Battery (HD), P~rtland.

Maryland-424th CA Gun Battery (HD), 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 Gun
Battery (HD), New Bedford; 366th CA Gun Battery
(HD), Boston; 402d CA Mine Planter Battery (HD),
Boston.

Mississippi-338th CA Gun Battery (HD), Jackson.
Ne\v 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 MA AW Battalion,
Brooklyn.

Ohio-Headquarters and Headquarters Battery, 199th
AA.A A\rV Battalion, Cleveland; "D" Battery, 199th
AAA A\V Battalion, Mansfield; "A". Battery, 399th
AM A\iV Battalion, Toledo; 301st AAA OPerations
Detachment, Cincinnati.

Oklahoma-Headquarters and Headquarters Battery,
391st AM A\N Battalion (SP), Oklahoma Citv.

Oregon-Headquarters and Headquarters Battery, '390th
MA AW Battalion (SP), Portland; 346th CA Gun
Battery (HD), Portland; 348th CA Gun Battery
(HD), Coos Bav; 351st CA Mine Planter Battery
(HD), Astoria. ' •

Rhode Island-361st CA Gun Battery (HD), Provi-
dence; 370th CA Gun Batterv (HD), Providence;
403d CA Mine Planter Battery, Newport; 424th CA
Gun Batterv (HD), Providence; 425th CA Gun Bat-
terv (HD): Providence.

Virgi~ia-Headquarters, "D" and "E" Batteries, 159th
Airborne AAA Battalion, Richmond; "c" Battery,
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As a part of the celebration commemorating Army \\leek,
troops of the Eighth Army and units of the Fifth Air Force

\joined in an impressive parade on the Tokyo Imperial Pal-
ace Plaza. Monday, 7 April 1947. The Army's spectacular,
jet-propelled P-80's, making their first appearance in Japan,
highlighted the ceremonies. Capable of flying more than
600 MPH, these planes flashed over the reviewing stand
three times. This thrilling sight emphasized the compelIing
need for antiaircraft artillery of advanced design to cope
with such weapons.

Headquarters, Far East Air Forces, is sponsoring an Air
IOcfense Conference in Tokyo during the early part of

I
June 1947. Representatives from antiaircraft artillery, Air
Force, and Signal Corps units of the Major Commands
will p:micipate. It is anticipated that the exchange of in-

')formation fostered by the meeting will be very valuable.

I
I

Coast ~rtillery Newsletters

ANTIAIHCHAFTSECTION, GI-IQ, FEC, TOKYo. JAPAN, APO 500
BmGADIEHGENERAL \\lILLIAl\l F. l\ L\HQUAT,Alltiaircraft Ofl1cer

Recently, the \Var Department was requested to make
available to the Far East Command five exceptionalIy
skilled, civilian technical specialists to serve antiaircraft
artillery units. The plan provides for two gun and auto-
matic weapons remote control systems experts, one elec-
tronics director man, one gun-laying radar specialist, and
one searchlight radar supervisor. If the proposal is approved,
it is expected that these men, working through the appro-
priate technical services, will be able to assist considerably
unit maintenance personnel, members of technical instruc-
tion teams, and technical services maintenance personnel.
In addition, if the program is integrated with industrial
participation in the development of new equipment, these
specialists will be in a position to suggest modifications to
existing materiel or to initiate new ideas pointing toward
constant improvement of antiaircraft artillery materiel.

865nI AAA AUTOl\lATIC \t\'EAPONS BATTALION(SP)

KOREA, APO 712

LIEUTENANT COLONEL EUGENE E. LOCKHART,

Commmlding

The 865th still remains in Korea. The battalion has had
a change of Command with Lieutenant Colonel Eugene E.

Yt'0ckhart, formerly with the Military Government in
• Korea, taking over from Lieutenant Colonel Bald!)', who is
on his way to the States. Major Reinhard L. Speltz is now
the Executive Officer, Major Ralph N. Ross having gone to
Special Troops, XXIV Corps as S-3.

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

Harry landsman have joined the battalion along with
Second Lieutenant Robert L. Vranish and Second Lieuten-
ant \Villiam L. Davis.

The battalion training program has been ver)' extensive
and M-I range firing has been completed with 95%
qualification.

Recreation opportunities remain limited but with warm
weather coming around, outdoor recreational activities have
increased. VolIevbalI, softball and baseball teams have
been organized i~ each batter)'. A battalion baseball team
has been practicing daily and will compete in a league
formed of battalion level teams.

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

Strength of the battalion is still above the T /0 but per-
sonnel are being rotated constantly and fewer replacements
are arriving.
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OKINAWA, APO 331
LIEUTE~ANT COLONEL F. T. BERG, COllllllal/ding

The recent revitalization of the antiaircraft artillery has
enabled it to make its presence once again know~l on
Okinawa. The training has progressed to the place where
firings are now taking place at Bolo Point with machine
guns, 4Omm, and 120mm. Emphasis is also being placed
upon the rehabilitation of vehicles. The 532d AAA Gun
Battalion (PS) has completed drawing 120mm guns and
fire control materiel.

1\Iany diverse activities occupy the attention of the troops
in addition to the primary one of training. The Filipino
\Vomen's Compound has been completed and the occu-
pants moved in during February. At the Awase I-lousing
Area, which is operated by the 87th AAA Group (PS),
the Post Exchange and the Library were opened for business
during the month of February. During J\!larch, the Barber
Shop, the Swap Shop, and the Commissary were completed
and opened for business. Plans have been fonnulated to
establish at Awase in the future, a Noncommissioned Offi-

Ai\'TIAIHCRAFT SECTION, HEADQUARTERS EIGHTH ARMY,

YOKOHAMA, JAPAN, t\PO 343
COLONEL J\ L A. HATCH, Antiaircraft Officer

The Antiaircraft Section with the field artillerv and his-
torical sections attached is preparing instruction" at Army
level for Course A, Indoctrination, in the program for the
supplementary education and training of officers outlined
in \Var Department Training Circular No.9, 1946. The
subcourse entitled "Historv of the Armv" is beino conducted" _ 0

by Captain Albert Adauo, Signal Corps, 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 Artillery Corps is stressing dis-
cussion on the current plans for unification in the sub-
course, "Organization of the Armed Forces to include
Ground, Air and Naval Forces." Lieutenant Colonels F. D.
Atkinson and D. E. 1\leans, Field ArtiJIerv, are conductino, 0

cers' Club. an Officers' Club and a T een-Aoe Club. Ao
children's playground and a community garden will be es-
tablished at an early date. Bauerv "A," 532d r\AA Gun
Battalion (PS) com~anded by C;ptain \ Villiam E. Smith
is still continuing its mission of security on the island of
Ie Shima. (

Th: following o~cers ha\'e rec~ntly joined the Group: I
I\ IaJor Edward FItzgerald; Captams Emory Goggans, Ed.

ward H. Horneij, Hugh E. Jordan, George A. Kellum"
Charles L. Ringgold, John D. Skipper, George Skitso, \Vil.1
liam E. Smith, Alexander A. Zareskv; First Lieutenants'
George P. Leal, Jr., \Villiam R. Sutte;field, Roy L \Vood,
William G. Stubenrod ..

The following officers departed for the United States for
release from active dut\,:

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

The number of dependents of personnel increases e\'en'
month. New arrivals include the dependents of: -

i\lajors Oliver E. \Vood, Paul B. \\1olff; Captain Clair
Le J. I-Iall; First Lieutenants John P. McDermott, Roy L.
Wood; Staff Sergeant Linton L. Reynolds. It

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

Lieutenant Colonel Robert)-I. Kessler; J\rlajor Peter W.
Pedrotti; First Lieutenant John L. Goff, Jr.

\Vith the departure of Captain John F. i\langan's fam.t
ily for the States, the number of families now totals seven-\
teen.

Lieutenant Colonel Robert H. Kessler has received notice
that he has been selected for the next school teml at the
Command and Staff College.

On 3 February l\lajor General Edward i'lL Almond.
Deputy Chief of Staff, Far East Command accompanied
by Brigadier General Frederic ,L. I-layden, Commanding
General, Ryukyus Command visited the AAA Area. On j
the following day, Colonel Robert G. Gard of General
Almond's party visited the Command.

(
the subcourse on "Organization and Equipment of Asso-~
ciated Ground Combat and Service Units." Emphasis is
being placed on the new type division organizations. I

The Antiaircraft Section completed recommendations for
a proposal to augment the TIE of AAA operations detach.
ments to include the equipment necessary to permit the
detachments to function as records sections during target
practice. The proposal was based on the administrative
difficulty encountered in obtaining authority for records
section equipment after the disappearance of the regimental
headquarters battery from the organizational picture. Th1
proposal stressed the fact that operations detachments can'"
tain a high percentage of personnel with qualifications re-
quired for key positions in records sections. Attention was
drawn to the high degree of accuracy in orientation and
target location required for the preparation of reliable rec'
ords and how training toward those ends would assist in
the development of the efficiency of an operations detach-
ment in its primary role.
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138TH AAA GROUP, YOKOI-IA;\IA,JAPA~, APO 503

COLO~EL D. C. TREDE~~ICK, COllllllmldillg

" Since the last newsletter there has been no change in the
~tatus of units assigned to the group. The 753d AAA Gun
Battalion with the 277th SR1\ 1Ll attached, 209th AAA A \V
Battalion (SP), 933d AAA A\ \1 Battalion (S1\ 1) with the
543d MP Escort Guard Company attached, 162d AA1\

l{)pcrations Detachment to which are attached the Eighth
(:\rnlV RCAT Detachment, the 3d SHlvl U, and the 538th
AAf\ Searchlight Battery, comprise the units assigned to

lthisheadquarters. The 82d Chemical Mortar Battalion is
attached for operational control only and assists in the per-
fonnance of the Group's primary mission, security guard.

f A new training memorandum was published by Group
{headquarters and was placed in effect 3 March 1947. Artil-
lery and military subjects are stressed in morning periods
while in the afternoon, supervised athletics and recreational
events are conducted. Since the institution of this memo-
randum, accelerated progress has been made in the unit
training program. Frequent trips are made to the M1TO
firing point where tow target and OQ3 missions are Hown
'or automatic weapons units. Results evidence the spirit in

I
rhich the battalions are accepting the current training pro-
gram.

An antiaircraft firing point suitable for use both by the
i53d AAA Gun Battalion and automatic weapons units,

. has been inspected and found to be adequate. The area is
located near CHOSI-Il, approximately 100 miles from
YOKOHAMA and 35 miles from the 1\111'0 firing point on
the North Pacific Ocean. It is expected that the battalions
will begin using the firing point shortly and that a semi-
permanent type c~mp with the facilities necessary for ef-
jIcient operation will be constructed. Group headquarters
has organized a record section which will be ready when the
~un battalion fires its first practice at CHOSHl.

In compliance with an Eighth Army directive, a Troop
Officers' School under the supervision of this headquarters
will begin operation in the 753d AAA Gun Battalion area

..~bout IO April 1947. It is expected that four separate ses-
~,ions will be held, the final one beginning 4 August 1947.
One-fourth of the total officers in the Group will attend
each session, which will be conducted on a six-hour per day
basis with three additional hours being devoted to study
periods.

The 1nfonnation and Education Program has been
greatly stressed. The distribution of maps, magazines, and
materials necessary for the furtherance of this prooram is, 0
rapidly assuming peacetime proportions. ,'\lumerous per-

sonnel are enrolled in USAFl courses and others attend the
AEP school in Yokohama. Battalion l&E officers and non-
commissioned o£]icers are briefed weekly by the group l&E
officer thereby setting a definite goal and assuring coordina-
,ion within the group. 1n addition, Group headquarters
publishes and distributes an l&E-A&R Bulletin weekk
This bulletin is increasing in popularity and, at present. h~s
a circulation of three hundred and se\'enty-five copies. Items
of interest to all are used, including personal news, bits on
recruiting. insurance, quiz contests. Annv history, infor-
mation on USAF1 and AEP, news digests ~nd sports.

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

The 209th AAA A \V Battalion (SP) has underoone ao
transition in personnel. 1\lany 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 progressing 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 modern Bachelor Officers' Quarters are now
under construction, and when completed, will add both to
the comfort of the now crowded officers and to the beautv
of the camp. These buildings were necessary due to th~
inAux of new officers and because fire had completely de-
stroyed two similar buildings. The officer strength of the
organization is now near T /0 status. "C" Battery was
tested on its MTP training on 2 I February 1947 by a team
from within the group with observers from Eighth Army

A "E II " .. dpresent. n "xce ent ratmg was receive.
The long awaited move of the 933d AAA A \V Battalion

(SM) has been completed. The new battalion area is lo-
cated just inside the northern limits of the City of YOKO-
HAMA. \Vork on the area took almost a year since manv
tons of rubble from bombed-out Japanese ;tructures had t~
be blasted and removed before buildings could be erected.
Barracks and buildings are painted white and topped with
green roofing, and the area gives promise of becoming one of
the most beautiful in this section of Japan. I-laving com-
pleted its mobilization training program, "A" Battery was
tested by a team from the Group and representatives from
Eighth Anny and came through with flying colors. The
battery received an over-all rating of "Excellent."

On Thursdav, 27 1\ larch 1947, at 0930, Lieutenant
General R. L. Eichelberger, Commanding General, Eighth
Army, reviewed and inspected the 933d AAA A \\1 Battalion
(SM). An inspiring talk was delivered by the General to
the assembled troops. He praised the Battalion's outstand-
ing achievements in athletics and mentioned that they also
led the group in 1\larch of Dimes contributions and in \Var
Bond allotments and purchases. Following the address the
General proceeded to 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 battalion 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 attentively and at the conclusion of the hvmn
General Eichelberger ~mmended the group on their' fine
performance. The General departed at 1030 hours. The
battalion will long remember this auspicious visit, and there
is 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 a 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 educa-
tional facilities offered to personnel. Newsmaps and news
items of interest are prominently displayed.

The 538th AAA Searchlight Battery has searchlights in
operation at HANEDA, YOKOTA, and JOHNSON Army
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 antiaircraft 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
seemed to take on warmth and life, and the consensus
averred that it was "the-best-damned-mess-hall-on-the-
base." No 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 representingHE "vensong.

Group headquarters is fortunate in being housed in a
fairly modem seven-story building, complete with elevator
and roof garden. The Wakao Building as it is known by
local residents, is located in central YOKOHAMA at the in-

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
located on the second Hoor. Enlisted personnel quarters oc~
cupy the uppermost two Hoors. Officers residing in the
building are quartered on the fourth Hoor.Two clubs, th~
Skyline Club, and the Officers Club are maintained in the
building. These clubs are richly furnished, complete with,
bars, and are decorated with eye-filling murals executed by
well-known Japanese artists. The Skyline Club is located in
the penthouse and is devoted solely to enlisted personnel
and their friends. 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 officersarrived
in the theater. This swells the group total to twenty-seven
families.

The following officersreported to group headquarters for
duty during the period of February-March 1947 and have
been assigned as shown:
138TIIAAA GROUP:

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.
209TH 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
Wyatt; First Lieutenants Henry W. Martin, Willian
Smith, Gordon O. Robbins, Martin J. Coyle, Herbert W
Krueger, Kenneth C. Ring.
753DAAA GUN BATTALION:

Major Richard Farr; Captains Graham G. Kirton, Charles
L. Allen, Palmer L. LaPlant; First Lieutenants William
Ogg, Charles Tuttle, Oscar W. Andersen, Roy G. Pagnello,
Manning L. Quattlebaum.
933DAAA AW BATTALION (SM):

Major Clarence J. Hutson; Captains Cyrus A. Skrien,
Harry C. Eisenhart, Daniel M. Recksiek, Christian J.
Schell; First Lieutenants Paul W. Allison, Raynor Field,
Robert W. 1\lartiri, Jack O. Schurtz, Henry W. Elliot, Ira,
H. Lipscomb, Charles C. Tolbert; Second Lieutenant
Charles E. Washington.
162DOPERATIONS DETACHMENT:

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

Captains Robert C. Dufault, Joseph Redinger; First.
Lieutenant Jack G. Harkins.
543Di\lPEG COMPANY:

Captain Arthur A. Grefe; First Lieutenants Harley 1\1.
Brown, Sigmund R. Herschbach.
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32D AAA BRIGADE.LUZON, P.I., APO 707

BRIGADIERGENERAL FRANKC. ~ICCONNELL, Commm,ding

February and March, 1947, were significant months for
Headquarters and Headquarters Battery, 32d Antiaircraft
.\rtillery Brigade, in that they marked the beginning of the
end for this proud unit. As plans went forward for in-
cti\'ation at a future date, the organizational strength was

Considerably reduced by current \Var Department criteria
oncerning non-Regular Army men.

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

official picture of Headquarters and Headquarters Battery.

42D AAA BmGADE (PS), MANILA, P. I., APO 707

LT. COLONEL LAURANCEH. BROWNLEE, C01l1mmldillg

The Enlisted Personnel of the Headquarters and Head-
uarters Battery, 42d AAA Brig (PS), are progressing very

~

\ell in their training. Subjects of instruction are in con-
formity with current training directives. Lectures are given
hy noncommissioned officers of the battery. As the instruc-

, ion goes on, the men's eagerness to learn gives way to quick

~

nderstanding on their part.
Five enlisted men availed themselves of the opportunity

f discharges. They were relieved of their duties with the
attery and were sent to Angeles Replacement and Disposi-
ion Center where they will be separated.

The efficiency of the men in the Headquarters in M I and
arbine marksmanship was shown during the target prac-

ice at Marikina range which commenced 12 February
]947 and ended 14 Februarv 1947. The first two davs
'ere devoted to 1\,11Cal. .30 fi~ing on the 200 and 300 yards
anges. The third day was devoted to carbine firing on the

~,OOO-inch range .•
( From 17 February to 20 February 1947, the first of two

fOUPS dividing the Headquarters and Headquarters Bat-
tery, accompanied by the Battery Commander, Lieutenant
Woodson A. Sadler, went to San ~ larcelino, Zambales. The
PUrpose of this trip is to familiarize the members of the
command with the different weapons employed in the
ntiaircraft artillery. \Vith the cooperation of the officers
d enlisted men of the AAATC, the visiting group was

'ven lectures on antiaircraft artillery weapons and ma-

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

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

1\lajor \Villiam A. Ryan, who served as Camp Executive
Officer. in addition to his duties as Brigade Adjutant. de-
parted for the United States aboard the U. S. Armv Trans-
port, Admiral H IIglzes, on 19 ~ larch, for separati~n from
th~ sen'ice. Returning with ~ lajor Ryan to the Zone of the
Interior, was First Lieutenant Charles Y. Roberts, former
Supply Officer, who also will be separated from the Army.

Fourteen enlisted men were relieved of assignment to
Headquarters Battery and were attached unassigned to
Paranaque Replacement and Disposition Center to await
orders to return to the United States during the month of
j\ larch .

The Baguio quotas for February and j\llarch 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 trim-
mings. Excellent food, good music, and a friendly at-
mosphere all went toward creating the gay spirit that made
the evening an unforgettable one.

teriel. 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
materiel. This demonstration, which was performed with
great care was keenly observed. and because of it all the men
better understood what an enlisted man is supposed ~()do
when assigned to a weapon or piece of equipment in the
antiaircraft artillery. After the demonstration, the men
were given the privilege of examining the weapons closely.

The second group accompanied by Lieutenant Colonel
Laurance H. Brownlee, left Sundav, Februarv 23 for San
Marcelino with the same purpose ~s the first' group. The
unlimited cooperation of the 0fficers 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 artillery weapons and materiel.

About I 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 to the Zone of In-
terior.

On 5 March 1947, Captain Leslie G. Callahan, Jr., was
assioned 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 [\Ilarch 1947 the
entire batterv attended an exhibition of the latest uniforms
under consideration bv the Armv. Questionnaires were dis-
tributed to everyone present for'each individual's comment.
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7D-m AAr\ GROUP.SA" ~ IARCEU"O.P. 1., APO 74
COLONELVOL"EY\V. \VORT:\lA", C01l/II/mldillg

The Antiaircraft Training Center at San 1\larcelino.
Zambales, P. 1., once designed to accommodate 10,000 offi-
cers and men, which was established by direction of l\lajor
General \\T. F. ~IARQUAT, now, under recent directives
from the \ \Tar Department to accomplish the roll-up of out-
lying bases, is on the way to complete obli\'ion. The camp
will soon be turned over to the Philippine Government.

There are now barely 300 officers and men left of the
2,000 that were here on the first of Februarv, and the ac-
ti\'ities incident to closing the post, strenuo~s as they are,
are only a shadow of the intense rush that prevailed during
February and early 1\larch, when the 81st AAA Group
(PS), the 536th AAA Gun Battalion, and the 1st Composite
AAA A\V Battalion (Prov) (PS) made up of batteries from
the 539th, 544th and 570th AAA A\V Battalions, were
being brought to the completion of their training.

These units, with one exception have all departed from
this mountain-fringed. valley. The one exception, the 81st
AAA Group (PS), until recently commanded by Colonel
VOLNEY \V. 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

Scout organization thus far to complete its 26-week ~ I
program. The other three units: 70th AAA Group, 54!
AAA Sit Battery (PS) and the 47th Operations Detach
ment (PS) are mainly engaged in housekeeping and f
tioue duties.o

There was hardly a quiet moment during February an4
early 1\larch. There was an almost constant succession ~
field exercises. target practices at the La Paz firing poin~
small-arms firings at the riRe range and the roaring of targ'.4
planes o\'erhead from Florida Blanca. The peace of t

1country air was being constantly shattered by the boom 0

the 90's, the sharp crack of 40's and the staccato rattling
machine guns and 1\1-1's on the small-arms range. Now i
is quiet again except for the sound of truck motors as th
equipment is being hauled to other, more permanent cell.,
ters.

Numerous panies for the enlisted men were given a
Club 70 and at the Red Cross Club, Bahay Kubo, for th
Philippine Scouts.

On 15 March, Colonel FRANCIS t\. HAUSE, CAe
relinquished the command he had held since 1 July 194
to head a \Var Crimes Commission in Manila. Colonef
VOLNEY y\T. \VORTMAN, well-known in Coast Artil
lery circles for many years, assumed command of the Grou
on 16 ivlarch. -

1

65TH ANTIAIRCHAFTARTILLEHYGROUP, FORT Al\lADOR
PANAl\lACANALDEPAHTl\1ENT

COLONELMARVILG. ARMSTRONG,COlI/mandillg

Lieutenant General Barrios of the Chilean Army paid a
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 1\hjor
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 Deputy Sector Com-
mander reviewed the Pacific Sector and Department Re-
serve Troops within the Sector on 2 March. Colonel 1\1.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) Battalion at Fon
Gulick and the 903d AAA (A W) Battalion at Fon 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.
\ V. Bossler, Battalion Supply Sergeant of the 903d AAA
(A \\T) Battalion, for outstanding service, by Brigadier
General Hardawav, Pacific Sector Commander. The re-
viewing party incl~ded President Jimenez of the Republic

of Panama, United States Ambassador Hines, Lieutenan
General Crittenberger, Theater Commander, Acting GO\
ernor of the Canal Zone, Brigadier General Newcome
Admiral Shafroth, Commanding 15th Naval District an
General Porter, Deputy Commander PCD.

Recent publicity was given the 764th Gun Battalion f
its accomplishment as the outstanding unit in maintenan
of motor transportation throughout the Isthmus.

The 903d AAA (AyV) Battalion recently cornplete~
practice firing of all automatic weapons and machine gu~
with excellent results ..

The Brooklyn Dodgers visited Panama from 7 to 2
1"larch and were billeted at Fort Clayton. They played
series of games with Panama and Canal Zone tea
and won all but one game. Service teams composed of sta~
from several unit or Post teams met the Dodgers in t\J.
strictly service games.

At Balboa Stadium on I\/larch 14th, the Pacific side tea
was trounced 17-0, but at the 1\lount Hope Stadium
17 March, the Atlantic side team managed to hold t~
"Bums" to a 14-14 tie in 10 innings. The game had to ~
called because the Dodgers had another game schedul
for the period.

Recent CAC returnees to the States were 1'lajor J.
Stabler; Captains S. N. Korecki, A. S. Holder, and H.
Thaxton all formerlv with 65th Antiaircraft Artillerv Grou

As one phase of his visit here Assistant Secretary of \\'
Peterson inspected antiaircraft artillery installations of t
65th AAA Group.
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South Sector Command
69

FORTRUGER,HAWAII,APO 956

BRIGADIERGENERALJAMESE. l\looRE, Commanding

The month of March brought marked changes in the strong, Barrette, DeRussy, Hase, Kamehameha, Ruger,
military setup within the Hawaiian Group. Largest major Shafter, and Weaver; Camps Malakole and Sand Island.
change was the redesignation of the Hawaiian Artillery Command Post of the South Sector Command is at Fort
Commald as the SOUTH SECTOR COMMAND. Con- Ruger.
currently the Army Port and Service Command was in- Many details of command have been delegated to the
activated and many of the units of that command were Commanding General of the South Sector in addition to
transferred to the jurisdiction of the South Sector leaving the performance of the tactical missions and include: opera-
only the major elements dealing with port activities under tion of post, camp and station supply agencies; repairs and
a headquarters labeled the 55th Medium Port. utilities functions, including packing and crating, and fur-

In its new role the South Sector Command assumes not niture manufacture; functioning of Post Planning Boards;
only the responsibility of the island's artillery but the train- Military Police functions, including CID activities and
ing and tactical employment of all of the army's ground de- loyalty checks of civilian personnel; Caretaking of all Sea-
feuses in the event of any state of emergency, plus logistical coast Artillery installations on the Island of Oahu; operation
support to be furnished all troops, troop units and elements of recreation facilities including athletic activities among the
within the area of the command. posts and the rest camp at Fort DeRussy; operation of a

In a move to conserve both manpower and funds, the labor pool; operation of bakeries, laundries, commissaries,
South Sector Command takes up the service or housekeep- refrigeration plants and warehouses; operation of schools;
ing duties of the ten military installations in the Honolulu assignment of family-type and dormitory-type quarters to
area plus certain training and firing areas in various sec- military and War Department personnel; administration of
tions of the island where the areas are suited to the character Civilian personnel; purchasing and contracting; investiga-
of troops assigned South Sector. The ten posts, many of tions and handling of claims against, and in favor of, the
them long familiar to Coast Artillerymen, are: Forts Arm- government; and inferior courts-martial.

HEADQUARTERS,98TH ANTIAIRCRAFTARTILLERYGROUP
FORTKAMEHAl\1EHA,HAWAII,APO 956

COLONELWILLIAML. MCPHERSON,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-J day. These positions were visited during
the Joint Army and Navy Exercises by the Commanding
General, AGFP AC, Lieutenant General Hull. Major
General Decker, Chief of Staff, AGFP AC and Brigadier
General Moore, Commanding General, South Sector Com-

35TH COASTARTILLERYMAINTENANCED:ETACHMENT
FORTRUGER,HAWAII,APO 956

LIEUTENANTCOLONELCHARLESG. YOUNG,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 Hawaiian Seacoast Artillery Com-
mand since 20 January 1947, to the duties of Chief of Staff
of the newlv activated South Sector Command. This trans-
fer resulted in Lieutenant Colonel Charles G. Young
assuming command.

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

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
Armv and Navy officials, the outcome of the attack was not
annO'unced, bti't 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 Kameha:meha as a
part of the general reorganization program on the island.
The 97th AAA Gun 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 Barracks.

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

With the ~ctivation 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 units
stationed at the various posts. This resulted in the Com-
manding Officer, 35th Coast Artillery Maintenance De-
tachment assuming command of the posts 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 Oahu. More and more of
this mission is being carried out by "i}seof ro\<jng mainte-
nance detachments.
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DepartmentName
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1st Lt. Norman L. Pruette 0/5 Replacement Depot, C
Stoneman, Caljf.

CWO Wilson O. Richardson 0/5 Replacement Depot, Cp
Stoneman. Calif.

\VOJC Floyd H. Bartlett 1st AAA & G\l Bn .. WSPG
Las Cruces. New J'.le.\;co

The following changes occurred during the month
April 1947:

70

Fort Bliss, Texas

1\lA)OR GENERAL JOHN L. HOl\lER, Ofl1cer In CJwrge

The following changes occurred during the month of
March 1947:

The Antiaircraft Artillery
and Guided Missiles Branch,

The Artillery School

Lt. Co!. Carl Lentz

1st Lt. Frederick V. McWold

,

Research & Analvsis
Headquarters e:;'mmandant
Not yet joined
S-4
Not yet joined

WBGH, EI Paso, Texas
The Artillery School, Ft. Sill'l'

Okla.
384th AAA Gun Bn, Ft. Bliss'l

Texas I
284th AAA AW Bn, Ft. Bliss,

Texas
Separated from Service
The Artillery School, Ft. Sill,

Okla.
Detachment of Patients, 183

GH, Ft. Richardson, Alaska
Separated from Service
The Artillery School, Ft. Sill,

Okla.
284th AAA A\V Bn, Ft. Bliss.

Texas
The Artillery School, Ft. Sill,

Okla.
Detachment of Patients,

\\TBGH, EI Paso, Texas
Separated from Service
O/S Deplacement Depot, Cpo

Stoneman, Calif. I
Detachment of Patients,

WBGH, EI Paso, Texas
Detachment of Patients,

\\TBGH, EI Paso, Texas
Separated from Service
Separated from Service

DEPARTURES

DestinatiollName

1st Lt. Kirk D. Sievers
\VOJG Lawrence J. Wofford

1st Lt. Klare C. Moyer

1st Lt. Brandt Drymon
Ist Lt. Alvin E. Fort

1st Lt. Robert F. Krueger

1st Lt. James \V. Chaney

1st Lt. George R. Calkin

1st Lt. Frank S. Benford

Captain Victor F. Thomas
Captain Joseph A. Tringali

Captain Gerald E. Renegar

Captain John E. Morton -
Captain Alvin O. Oyen

Captain Paul H. Barton

Lt. Co!. James N. Sexton
i\lajor William A DePalo

Captain August Koenig

1\ lajor Burrell G. Brown
Captain Hiram H. Griffith
Captain "'alter L. Roe
Captain Joseph P. Swanik
1st Lt. William H. Harden

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

The Artillery School, Ft. Sill,
Okla.

WBGH, EI Paso, Texas
WBGH, EI Paso, Tex.
Separated from Service
AAA & Grvl CtL, Ft. Bliss,

Texas
AGF Board, No.4, Ft. Bliss,

Texas
Separation Center, Ft. Dix,

N. J.
Separated from Service

ARRIVALS

Delmrtment

Not yet joined
Not yet joined
Gunnery

DEPARTURES

DestinationName

Captain Harold M. Dudley

Lt. Co!. John P. Mial

Captain Robert L. Lawrence

Lt. Co!. William H. Morris
1\lajor Dale F. Peter
Major George Tollini
Major William W. \Vipf

Name

Colonel John A. Sawyer
Captain James 1\1. Bouton
Captain Leo V. Hayes

The 69th AAA Group with its attached battalions is con-
tinuing to operate the 1\IARBO Personnel Center and
Casual Depot while supporting the mission of the Saipan
Army Garrison Forces and maintaining an active Antiair-
craft Artillery Training Schedule.

Due to multiple missions of the Group and the decrease
in personnel, Group personnel are actively participating in
the training activities of an AAA Automatic \ "eapons Bat-
tery and one AAA Gun Battery. \Veekly radar tracking

69TH AAA GROUP, SAIPAN, APO 244

LIEUTENANT COLONEL JOSEPH C. 1\tOORE, COlllJJ1(llzaing

" tt1missions are being scheduled and weekly target missionsl
for the automatic weapons have been scheduled for early
1\lav 1947.

Recreational trips to Japan have been scheduled on ~
monthly basis by MARBO Headquarters at Guam. The,
first contingent of men selected from the Group, departedl
15 February for a six-day period of rest and recuperation in
Kyoto, Japan. Individuals selected for the trips are chosen
on the basis of the longest service in the rvlarianas Boninl'
Comm'and Area. Those making the first trip included.
1\laster Sergeant Arthur \V. ~lires; Staff Sergeants WiBia
\V. Ainsworth, James S. Vest; Sergeant James V. Patterson
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\IA]OR GENERAL HOBERT T. FREDERICK, 0ff1c~r III Charge
I

~ In January the Academic Department graduated two
.ollicers classes in Seacoast Electronics and Submarine 1"lin-
ing. During March, the Officers Advanced Class from the
Artillery Center, Fort Sill, consisting of one hundred and

I seven officer students, was here for three weeks of instruc-
tion from 10 March through 28 March inclusive. Upon
'Completion of this course of study at Fort \Vinfield Scott,
:hese student officers were given two weeks amphibious
training at the Naval Amphibious Training Base, Coro-
nado, Calif. to complete their course of study at The Sea-
coast Branch of The Artillery School.

I. Eleven current courses ar~ being offered. They are as
~ollows:

l a. OFFICERS COURSES:

The Artillery Engineer
Submarine l\Iining
Advanced Seacoast Artillery (Gunnery)
Associate Basic Artillery

I
.} b. ENLISTED COURSES:

t Seacoast Artillery and Marine Power Plant
Seacoast Artille~' Gun Data Computer
Seacoast Artillery Wire Communications
Seacoast Radar Repair and Maintenance
Submarine Mine Casemate Electrician
Radar Operator
Master Gunner

Plans ha\'e been completed by the Academic Depart-
; ment for the work in Extension Courses to be transferred
to Fort Sill. The field work will continue to be done here
ut the supervision will be from Fort Sill. Major Kuhn, a

7,ormer member of the faculty here, is now on dut)' with the
;lDepartment of Extension Courses at Fort Sill.

On 19 May, the new Navy School and Harbor Control
. for Army Officers will begin. Naval officers and enlisted
. personnel have been working diligently to complete prep-
. arations for the course of study. This is a new officers
COurse in Harbor Entrance Control and is aimed at the
preparation of Army officers for joint staff work with the

I :\a\'y. The scope of study to be attempted is broad and

The following changes occurred during the month of
1'larch 1947:

The following changes occurred during the month of
April 1947:

Destination

Trfd to O/S Repl Depot
T rfd to Army Ground Forces,

Fort Monroe, Va.
Trfd to Detachment of Pa-

tients, LGH, San Francisco,
Calif.

Destination

T rfd to The Artillery School,
Fort Sill, Okla.

Separated from service.
Separated from service.
Trfd to Det of Pnts, LGH,

San Francisco, Calif.
Separated from service
Trfd to Detachment of Pa-

tients, LG H, San Francisco,
Calif .

Trfd to 6700 ASlI, Arizona
Organized Resen'e Instr Gp,
505 Luhrs Bldg., Phoenix,

Arizona
Trfd to 388th Band, Fort

Lawton, \\Tash.

ARRIVALS

Departme/lt

Aide-de-Cam p,
Hq & I-Iq Det, SC Br TAS

Reconnaissance Officer,
I-Iq & Hq Det, SC Br T AS

DEPARTURES

DEPARTURES

Name

Name

Ist Lt. Willis E. Powell
1st Lt. Roderic A Varney

Name

i\Iajor William F. Kuhn

CWO Thomas H. Miller

CWO John R. i\lcDonald

i\Iajor Carroll L. Lancaster
Capt. Lester B. Townsend, Jr.
1st Lt. Tom C. Cox

CWO Herbert J. Gans

2d Lt. Jack W. Stallings, Jr.

Major James O. Murphy
1st Lt. Joseph T. Donohue, Jr.

CvVO Frederick W. Robas

ARRIVALS

Name Departme/lt

Captain Russell J. Hutchison Asst Exec Off, Arty Oct,
SC Br, TAS

Captain Robert S. Phillips Writer, Tng Publ Off,
Mine Det, SC Br, TAS

will pro\'ide the officer with a working knowledge of Navy
weapons and materiel. As a part of this course of study,
joint Harbor Control exercises will be conducted in the
Harbor Defense Control station at Fort \\'infield Scott.

During the summer months two large classes of Reserve
Officers and National Guard Officers will be enrolled at the
Seacoast Branch of The Artiller\' School for a course of
study. A wide \'ariety of subject~ will be offered to these
Reserve Officers and the program is aimed at providing
them with a complete up-to-the-minute re\'iew of policy,
weapons, tactics and proposed operations.

1'lajor General Clift Andrus, Commandant of the Artil-
lerv School, Fort Sill, \'isited the School for the first time
du~ing the latter part of April.Seacoast Branch, The

Arti Ilery School
The
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\\1D and AGF Special Orders covering the period 1 March 1947
through 2 May 1947. Promotions and Demotions are not included.

MAJOR GE:-lERALS

Donovan, Richard, to retired.

BRIGADIER GEI'ERALS

Richardson, \X'illiam Lloyd, to transferred to AC.
Weible, Walter L., to Hq Third Army Atlanta

Ga. ' ,
COLO:-lELS

Adams, Edward Forstall, to transferred to CAe.
Barber, Edward, to transferred to Ae.
Bartlett, Laurence W., to AA & Guided Missile

Br The Arty Sch, Ft. Bliss, Texas.
Bates, Russell E., to 1242d ASU Office Sr. State

ORC Instr for New York, 90 Church St.,
New York 7, N. Y. Detailed as CAe Instr.

Bell, Clarence 0., to retired from active service.
Blain, Arthur e., to retired ..
Blumenfeld, Charles H. to Stu Det Industrial

College of the Armed Forces, Army War Col-
lege, Washington, D. e.

Boudreau, Napoleon, to Office, Sr. Instr. ORC
State of Texas 41~ W. Fourth St., Austin,
Texas.

Brucker, \X'allace H., to OC of S, Washington,
D. e. w jdy in 0 Sv Supply and Procurement.

Bullard, Abraham L., to retired from active
duty.

Bullene, Lathrop R., to First Army 1202d ASU
Rectg Det No.8, Ft. Preble, S. Portland, Me.

Carroll, James B., to Eastern Penna, ORC Instr
Gp, Philadelphia, Pa.

Carter, Marshall S., to OC of S, Washington,
D.e.

Cordell, Ben E., to Hq AGF, Ft. Monroe, Va.
Deichelmann, Matthew Kemp, to transferred to

Ae.
Donnelly, Harold Cooper, to transferred to Ae.
Dutton, Donald L., to Second Army 2101 ASU,

Ft. Geo. G. Meade, Md.
Fairchild, Frederic Henry, to transferred to Ae.
Folk, Frank T., to Office Asst Secy of War,

WashlOgton, D. e.
French, Charles A., to Fifth Army ~017th ASU

Ft. Leonard Wood, Mo.
Gunn, Clem 0., to retired.
Hackman, Emory Edwin, to transferred to Ae.
Hayden, James L, to reld from IGD and asgd

for dy at USMA, West Point, N. Y.
Ingram, Wharton G., to Marianas-Bonin Comd.

Guam, Marianas. Mailing address Casual
Pers Sec, 16th BPO, APO 249 cjo PM San
Francisco, Cal.

Johnson, Harold S., to Sixth Army, Presidio of
San Francisco, Calif.

Jones, Clifford R., to AGO Casuals, Washing-
ton, D. e. atchd for dy w JWD Pers Records

Bd.
Keeler, George E., Jr., to Industrial College of

the Armed Forces, Washington, D. e. for
dy w jStaff & Faculty.

Kendall, William H., to detailed in Sp S.
Kyster, Olaf H., Jr., to from P. HILRCOM to

Stu Det Nat'l War College, Washington, D.
e. Rept not later than 28 Aug. 1947.

Lane, John J., to Office of Dir of Plans and
Opr, OC of S, Washington, D. e.

McGarraugh, Riley E., to Fulton County High
Schools, Atlanta, Ga.

McKinney, Marvin John to transferred to Ae.
Metz, Thomas McG., to Hq AGF, Fort Mon-

roe, Va.
Morrow, Samuel Howard, to transferred to Ae.
O'Connell, Geoffrey, to retired from active

service.
Pendleton, Harry E. to OC of S. Washington,

D. e. for dy wjWD Manpower Board.
Russell, Sam e., to Office Dir of Research &

Development OC of S, Washington, D. e.

Schabacker, Clarence H., to AGF Pacific, Ft.
Shafter, TH. Mailing address Casual Pers Sec
I~th Base PO, APO 4~9, cjo PM, San Fran-
cisco, Calif.

Seward, John R., to 4404th ASU N. Mex NG
Instr Det, PO Box 1018, Santa Fe, N. Mex.
w jsta at Albuquerque, N. Mex. Detailed as
CAC Instr.

Tarrant, Legare K., to Office Dir Plans & Opr
OC of S, Washington, D. e.

Thomas, Benjamin A., to ReId from detail 10

CAe.
Totten, Robert, to transferred to Ae.
Walbach, James de B., to retired from active

Duty.
Willard, Sherman E., to retired from active

service.
Worcester, William J., to Resigned.

LIEUTENANT COLONELS

Abrahams, Rolland S., to Atchd unasgd Army
Finance Sch, St. Louis, Mo.

Albergotti, Julian S., to South Carolina NG
Instr Gp, Columbia, S. e. wjsta at Lancaster,
S. e.

Bain, James Gallagher, to transferred to Ord
Dept.

Beaver, Francis 1.., to Far East Comd Yokohama
Japan. Temp mailing address Ca~ual Officer~
Co., Cp Stoneman ORD, Pittsburg, Calif.

Black, Edwin Fahey, to transferred to Inf.
Boughton, Roland \X'allace, Jr., to transferred

to Ae.
Clark, Edwin McCord, to relieved from active

duty.
Dahlquist, Frederick e., to Sixth Army 640lst

ASU, San Francisco Rectg Dist, Presidio of
San Francisco, Calif.

Coffin, Ralph Breckinridge, to transferred to FA.
Cozart, Clarence Albert, to transferred to Ord

Dept.
Curtin, Richard Daniel, to transferred to AC.
Darrah, James T., to Hq AGF, Fort Monroe, Va.
Davis, Paul e., to AGF Board & Det No.4,

Fort Bliss, Texas.
Dice, John Brazelton Fillmore, to transferred to

Ae.
Doyle, Phillip V., to AA & Gm Br the Arty

Sch, Ft. Bliss, Texas.
Fernstrom, Carl H., to Arty Sch, Fort Sill, Okla.
Ferrill, Harlan Benton, to transferred to Ae.
Flynn, Ralph Martin, to Transferred to Inf.
Fultz, William S., to Hq AGF, Fort Monroe,

Va.
Gay, Alvin Christian, to transferred to Ae.
Grotte, Helmer M., to 2~09th ASU MDW NG

Instr Det, Washington, D. e. Detailed as
CAC Instr.

Hanson, Charles e., to 4309th ASU Office Sr
State Instr ORC State of Okla, Oklahoma
City, Okla, Detailed as Asst to Sr. Instr.

Harnett, John Stevens, to transferred to CEo
Hayman, Firman K., to detailed in Sp S.
Heinrich, Charles Thomas, to transferred to Inf.
Henr\', William J., to transferred to FA.
Hudiburg, Howard B., to AGF Board & Det

No.4, Fort Bliss, Texas.
.Tones, Ernest Bevant, to transferred to Ae.
Lawlor, Robert J., to Hq First Army, Governors

Island, N. Y.
Leidy, Royal L., to Stu Det Comd & Staff Col-

lege, Ft. Leavenworth, Kansas.
Leis, Donald L., to Philippine-Ryukyus Comd,

Manila PI. Temp mailing address Casual Of-
/icers Co, Cp Stoneman ORD, Pittsburg, Calif.

Lentz, Carl, to 2~02d Penna. NG Instr Det
Harrisburg, Pa. wjsta at Reading, Pa. Detailed
as CA Jnstr Penna. NG.

Linderer, Lawrence \X'., to Hq First ArmT
Governors Island, N. Y.

McKenney, Stewart L., to detailed as membe~
GSC & asgd to WDGS. 1

Massello, William, Jr., to Comd & Staff COlle&j
Ft. Leavenworth, Kans. for dy w jStaff
Faculty.

Miley, Henry Augustine, Jr., to transferred t
Ord Dept.

Morgan, John Brown, to transferred to Or
Dept.

Nelson, Russell Manly, to transferred to FAI
Nye, David B., to Arty Sch, Fort Sill, Okla.
Passarella, Pasquale Francis, to transferred t

FA.
Peterman, Arthur e., to OC of S, Washington,

D. e. for dy wjO Dir of Intelligence.
Pohl, Marion G., to Hq AGF, Fort Monroe, Va
Pope, Willi~m P., to Arty Sch, Fort Sill, Okla
Porter, GWlOn U., to Ground Gen. Sch F,

Riley, Kans. for dy w jStaff & Faculty.' I
Ratcliffe, Lamar e., to AA & Gm Br, the Arty

Sch, Ft. Bliss, Texas. ~
Rauch, Alfred R., to Hq Sixth Army, Presidio 0

San Francisco, Calif.
Roth;- Arthur, to Air War University, Maxwel

Field, Alabama.
Sacerdote, Sydney Emil, to transferred to FA.
Scott, James Armitt, Jr., to transferred to InL)
Shumsky, Albert A., to detailed as member G~

& asgd to WDGS.
Singleton, Clifton E., to 3349th ASU Georgi!

ORC Instrs, Atlanta, Ga.
Smith, James Pickett, to transferred to FA.
Splain, John Farley, to transferred to AC.
Thomas, Richard G., to AA & GM Br, the Ar~

Sch, Ft. Bliss, Texas.
Wilson, e. Forrest, to retired.
Wolfe, Yale H., to USMA, West Point, N. Y

MAJORS

Adcock, Charles Warren, to transferred to AC

1
Barker, James \X'ilbur, to transferred to FA.
Baxter, Wyley Lovelace, to transferred to Ae.
Beach, Conrad F., to TAG Sch, Carlisle Bks, Pa

fjdy wjStaff & Faculty.
Bogue, William B., to the Abn Sec, the Inf SchJ

Ft. Benning, Ga.
Browne, Harvey Seymour III, to transferred t~

Inf.
Butler, Clifton Lewis, Jr., to transferred to A~
Butler, James L., to RTC, Ft. Ord, Calif.
Butler, Sanford J., to OC of S, Washington, 0

D.
Clark, Robert Evarts, to transferred to CEo I
Clifton, John Rodgers, to transferred to CEo
Cole, Norman E., to detailed as member GSC "'1

asgd to WDGS.
Connolly, Donald Hilary, to transferred to FA
Crane, Richard )., to relieved from active dUt\~
Davis, Gerald W., to detailed as member GS

& asgd to GS wjtroops.
De Palo, William A., to the Arty Sch, Fort Sil

Okla.
Dunn, Joseph F., to transferred to FA ...
Eckstein, Paul A., to OC of S, Washington, D1

e.
Elam, Charles R., to Philippine-Ryukyus Com.

Manila, PI. Temp mailing address Casual 01
/icers Co, Cp Stoneman ORD, Pittsburg, Cali'

Fairbanks, George Chandler, to transferred •
Cav.

Duckwall, Richard Lewis, to transferred to F.
Fiedler, Arthur Albert, to transferred to F.~
Fisher, Thomas Legate, II, to transferred to AC
Goodrick, Carl H., to Hq Fourth Army, F

Sam Houston, Texas.
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Gf;1ham. Frederick Lorimer, to transferred to FA.
Gulick. John McMullan, to transferred to AC
Heodrickson, Edward Henry to transferred to

FA.
,Hocan, (Juries E., to Marianas-Bonin Comd,

Guam, Marianas. Temp mailing address Cas-
ual Officers Co, Cp Stoneman ORO, Pittsburg,
Calif.

Jones, Bruce Barton, to transferred to Inf.
Ltcey, Peter)., to Far East Comd., Tokyo, Japan.

Temp mailing address Casual Pees Sec Central
~(ail Directory, APO 503, c/o PM San Fran-
cisco, Calif.

S-aRocca, Gerard Anthony, to transferred to AC
rL[[al, Anton, Jr., to CAC CIC Cen Holibird
I Sig Dep, Baltimore, Md.
Leek, Calvin B., to First Army Hq & Hq Det,

HD of NY, Fl. Hancock, No Y.
l..lwrence, Eugene Francis, to transferred to CEo
Leocha, Adolph John, to transferred to AC.

I Macaulay, George B., to detailed as member
, GSC & asgd to WDGS.
~(av, Charles O. Jr., to Philippine-Ryukyus

(omd. Manila, PI. Temp mailing address
f Casual Officers Co, CP Stoneman ORO, Pitts-

burg, Calif.
~(orer, Maynard G., to Stu Det WD Language
, Sch, Peiping, China.
'~~(Uir,Robert Pershing, to transferred to FA.
O'Connor, John Peterson, to transferred to AC

.Leary, Francis X., to AGF Pacific, Fl. Shafter,
I TH.
,Peshmalyan, Baruyr, to relieved from active

duty.
Rimmer, Harmon Porter, to transferred to FA.

I Ritchey, Andrew W., to 660lst ASU Calif NG
Instr Gp, c/o State AG, Sacramento 14, Calif
w/sta at San Diego, Calif. Detailed as CAC
Instr.

~chafbuch, Donald V., to Panama Canal Depl.
'Schafer, Robert William, to transferred to FA.
Shepard, William McKinley, to transferred to

Sig C.
Short, John Joseph, to transferred to Inf.
Silvasy, Stephen, to transferred to FA.
Smith, Grant H., to 267th AAA Gp, Fort Bliss,

Texas.
Steiger, George E., to 670lst ASU Calif-Nevada

ORC Instr Gp, Presidio of San Francisco,
Calif, w Ista at San Diego, Calif. Detailed as

" CAC Instr.
Q\tringer, Ralph E., to OC of S, Washington, D.
) C for dy w leivil Affairs Div-Rm 2A312,

Pentagon, Washington 25, D. C
Strother, Tom B., to Far East Command, Tokyo,

Japan.
Swartz, Kyle, to Far East Comd, Yokohama,

Japan. Temp mailing address Casual Officers
Co, Cp Stoneman ORO, Pittsburg, Calif.

"Thames, John W., to Seacoast Br, The Arty
Sch, Ft. Winfield Scott, Calif.

~Tho"'as, Arnold Ray, to transferred to CEo
Thompson, Estel Averal to transferred to FA.
Vivian, James Alfred, to transferred to CEo
Wardell, Michael Edward, to transferred to Inf.
Wilson, James Arthur, to transferred to AC

CAPTAINS

~damson, James Bradshaw, to transferred to Inf.
,Anderson, Edward Gustav, Jr., to transferred to

CEo
Baker, Hugh C, to Philippine-Ryukyus Comd,

Manila, PI. Temp mailing address Casual Of-
ficers Co, Cp Stoneman ORO, Pittsburg, Calif.

Barkman, William E., to Philippine-Ryukyus
~ Comd, Manila, PI. Temp mailing address
[ Casual Officers Co, Cp Stoneman ORO, Pitts-
I burg, Calif.

1
5anon, Jack, to Hq Seventh Army, Atlanta, Ga.

wIsta at Miami, Fla.
'Barton, Paul H., to 384th AM Gun Bn, Fort

Bliss, Texas.
IBertram, Roger Alexander, to transferred to CEo
Brindley, Arthur F., to Philippine-Ryukyus

Comdr, Manila, PI. Temp mailing address
Casual Officers Co, Cp Stoneman ORO, Pitts-
burg, Calif.

Brown, Ernest A., to Sixth Army MP Det Hq
SP Trps, Presidio of San Francisco, Calif.

Buckwalter, John Stump, to transferred to AC. McCabe, Frank J., to Far East Command, Yoko-
Burt, Roy L., to 384th AAA Gun Bn, Fort hama, Japan. Temp mailing address Casual

Bliss, Texas. Officers Co, Cp Stoneman ORO, Pittsburg,
Burton, Lewis R., to Far East Comd. Yokohama. Calif.

Japan. Temp mailing address Casual Officers McCartney, Robert \Xr., to Far East Comd. Yoko-
Co, Cp Stoneman ORO, Pittsburg, Calif. hama, Japan. Temp mailing address Casual

Campbell, Thomas E., to AGF Pacific, Fort Officers Co, Cp Stoneman Ord, Pittsburg, Calif.
Shafter, TH. McDaniel, Henry Bailey, Jr., 10 transferred to

Chamberlain, CliflOn H., to Seacoast Br, the AC.
Arty Sch, Ft. \\.7infield Scott, Calif. McGarry, William F., to USFET. Temp mailing

Cha\'et, W'alter A., to AGF Pacific, Fort Shafter, address Casual Army Post Office & PE Staging
TH. Area, NYPE, Brooklyn, N. Y.

Chreitzberg, James, to transferred to Inf. McGovern, James F., to Philippine-Ryukyus
Clark, James P .. to Shanghai, China. Mailing Comd. Manila, PI. Temp mailing address

address Casual Pers Sec APO 909, c/o PM, Casual Officers Co, Cp Stoneman ORO, Pitts-
San Francisco, Calif. burg, Calif.

Cole, Charles Baker, Jr., to transferred to FA. McKee, Herbert c., to Philippine-Ryukyus
Collingwood, William Thomas, to CAC RTC, Comd, Manila, PI. Temp mailing address

Fl. Ord, Calif. Casual Officers Co, Cp Stoneman ORO, Pitts-
Connor, Thomas James, to CAC CIC Cen Holi- burf.;, Cat.

bird Sig Depot, Baltimore, Md. McKinnon, Edward Francis, to CAC RTC, Fl.
Czerny, William, to USFFE, Tolq'o, Japan. Ord, Calif.

Temp mailing address Casual Officers Co, Cp MacNeil, Mark K., to First Army 1202d ASU
Stoneman ORO, Pittsburg, Calif. Rctg Det No. II, Fl. Banks. Mass. w Ista at

Daugherty, Glen Ercil, to transferred to Cav. Warwick, R. I.
Denham, William Oeland, to transferred to Inf. Mazzuchi, Reno, to AA & Gm Br, the Arty Sch,
Dobson, Robert E., to detailed in CE the Engr Fort Bliss, Texas.

Center, Ft. Belvoir, Va. Munroe, Donald A., to Panama Canal Depl.
Dou,glas, Arthur D., to AGF Pacific, Ft. Shafter, Nash, James Herschell, to transferred to CEo

TH. Temp mailing address Casual Officers Oyen, Alvin 0., to the Arty Sch, Fort Sill, Okla .
Co, Cp Stoneman ORO, Pittsburg, Calif. Perlman, Abraham, to Sixth Army 690lst ASU

flgin, Thomas, to transferred to CEo SFPE, Ft. Mason, Calif wlsta at Cp Stone-
English. Everett W., to Philippine-Ryukl'us man, Calif.

Comd, Manila, PI. Temp mailing address Pallo, John G., to transferred to CEo
Casual Officers Co, Cp Stoneman ORO, Pitts- Peterson, John Thornton, to transferred to Ord
burg, Calif. Dept.

Fawcett, lohn R., to Fourth Arm}' 4202d ASU EI Peterson, Theodore W., to First Army Hq & Hq
/

Det HD of NY, Fl. Hancock, N. Y.
Paso, USA Rctg Dist, El Paso, Texas w sta Ray, Byron Clinton, to CAC RTC, Fl. Ord, Calif.
at Main Sta, El Paso, Texas. Ream, Ellis A., to Far East Comd, Tokyo, Japan.

Fleming, Dale Robert, to transferred to AC Temp mailing address Casual Officers Co., Cp
Flick, Ferdinand H., to resigned. Stoneman ORO, Pittsburg, Calif.
Galman, Herman, to CAC RTC, Ft. Ord, Calif. Reid, Samuel L., to Stu W'D Language Sch,
Gillespie. Ernest K., to Philippine-Ryukyus Peiping, China.

Comd, Manila, PI. Temp mailing address Ride, Walter T., 10 Wash ORC Instr Gp, 755
Casual Officers Co, Cp Stoneman ORO, Pills- Central Bldg., 810 3d Ave, Seattle, Wash.
burg, Calif. Robideau, Robert J., to AGF Pacific, Ft. Shafter,

Grant, Edward C, to Philippine-Ryukyus Comd, TH. Temp mailing address Casual Officers
Manila, PI. Temp mailing address Casual Of- Co, Cp Stoneman ORO, Pittsburg, Calif.
/icers Co, Cp Stoneman ORO, Pittsburg, Calif. Robinson, Michel Andre George, to transferred

Griffith, Hiram H., to AA & GM Br, the Arty to AC,
Sch, Fort Bliss, Texas. Roe, Walter L., to AA & GM Br, the Arty Sch,

Hardison, Walter M., to AGF Pacific, Fl. Shafter, Fort Bliss, Texas.
TH. Temp mailing address Casual Officers Schmader, William P., to Office Sr. ORC Instr
Co, Cp Stoneman ORO, Pittsburg, Calif. State of Del. w Ista at Georgetown, Delaware.

Hartley, Harold J., to USFET, Frankfurt, Ger- Scott, Russell Faux, to transferred to Ord Dept.
many. Temp mailing address Casual Officers Seabrokk, George W., to Philippine-Ryukyus

Comd. Manila PI. Temp mailing address
Det, ORO, Camp Kilmer, N. J. Casual Officers Co, Cp Stoneman ORD, Pitts-

Hays, Walter L., to Far East Comd., Yokohama, burg, Calif.
Japan. Temp mailing address Casual Officers Simon, Shadie, to Far East Comd, Yokohama,
Co, Cp Stoneman ORO, Pittsburg, Calif. Japan. Temp mailing address Casual Officers

Hicks, Kenneth C, Jr., to Philippine-Ryukyus Co, Cp Stoneman ORO, Pittsburg, Calif.
Comd. Manila PI. Temp mailing address Snyder, Marvin H., to Arty Center, Fort Sill,
Casual Officers Co, Cp Stoneman ORO, Pitts- Okla.
burg, Calif. Staffieri, Leonard D. F., to Fourth Army 4202d

Hodges, Warren Dudley, to transferred to Inf. ASU EI Paso USA Rctg Dist, El Paso, Texas
Hough, Gerald R., to relieved from active duty. w Ista at Main Sta, Santa Fe, N. Mex.
Howard, Charles Edward, to transferred to FA. Stark, Marshall W., to the Armored Sch, Fort
Jackson, Page Spencer, to transferred to FA. Knox, Ky.
Kemp, Herbert Eugen, to transferred to FA. Sterken, Edward J., Jr., to Philippine-Ryukyus
Kidd, William T., to First Armv Rctg Det No. Comd. Manila, PI. Temp mailing address

II, Ft. Banks, Mass. w Ista at Brockton, Mass. Casual Officers Co, Cp Stoneman ORO, Pitts-
ffi burg, Calif.

King, Randolph C, to 1123d ASU 0 ce Sr, Swartz, Alva William, to transferred to QMC.
State ORC Instr for Conn. 115 Broad Sl.
Hartford, Conn. Detailed as CA Instr ORC Thedos, Jack V., to HD of Puget Sound, Fort
State of Conn. Worden, Wash.

Thompson, Albert Nicholas, to transferred to
Koenig, August, to 284th AAA AW Bn, Fort FA.

Bliss, Texas. Tringali, Joseph A., to the Arty Sch, Fort Sill,
Lawrence, Robert L, to resigned. Okla.
LeMaster, Roger H., to Marianas-Bonin Comd. Turner, Aaron B., to Marianas-Bonin Comd,

Guam, Marianas. Temp mailing address Cas- Guam, Marianas. Temp mailing address Cas-
ual Officers Co, Cp Stoneman ORO, Pittsburg, ual Officers Co, Cp Stoneman ORO, Pittsburg,
Calif. Calif.

Loop, Vincent C, to Panama Canal Dept. Umlauf, Louis Blanton, Jr., to transferred to
Lown, James M., to Marianas-Bonin Comd. FA.

Guam, Marianas. Temp mailing address Cas- Via, Harold F., to Marianas-Bonin Comd. Guam,
ual Officers Co, Cp Stoneman ORO, Pitts- Marianas. Temp mailing address Casual Of-
burg, Calif. /icers Co, Cp Stoneman ORO, Pittsburg, Calif.--------------------------------------
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May-Ju

to Far East Command.
~

Bowley, William T., to Far East Cornman
Korea.

Caruso, Frank S., to Far East Command, Kor
Coleman, Rennie C, to Marianas-Bonin Com

mand, Guam, Marianas. Temp mailing addr
Casual Officers Co., Cp Stoneman ORD
Pittsburg, Calif.

Elliott, James S., to Far East Command, Yoko~
hama, Japan. '

Fields, Jesse A., Jr., to Far East cornman]
Korea.

Geary, John C, to Far East Command, Yok
nama, Japan.

Hickey, Daniel W., III, to Far East Command
Yokohama, Japan.

Horne, Harold W., to Far East CommandJ
Yokohama, Japan. Temp mailing addr~
Casual Pers Sec, Central Mail Directory, APO
503 c/o PM, San Francisco, Calif.

Inskeep, James H., to Marianas-Bonin Co
mand, Guam, Marianas.

Kelso, Minor L., to Far East Command, Korel.
Kline, Roland A., to Far East Command, Kor
McCoy, Robert W., to Far East Cornman

Korea.
Matejoy, Stephen A., to Far East Command

Korea.
Mendenhall, C M., III, to Far East Cornman

M~~;~Ralph A., to Marianas-Bonin comman~
Guam, Marianas.

Moriarty, Daniel R., to Far East Cornman
Yokohama, Japan.

Palmatier, Francis M., to Marianas-Bonin Com
mand, Guam, Marianas ..

Parker, William R., to Far East Comman~
Yokohama, Japan.

Pfeifer, Thomas E., to Marianas-Bonin Comt?lan~
Guam, Marianas. ,I

Rovis, Del Patrick, to Far East Comman~
Korea .. 1

Ruble, Richard L., to Marianas-Bonin Command;
Guam, Marianas.

Sadler, John A., to Far East Command, Kore~.
Sheffield, Robert X., to Far East Commanc(

Korea.
Tharp, Blucher S., Jr., to Far East Comman~

Yokohama, Japan.
Thayer, Raymond E., to Far East Command.

Yokohama, Japan.
Wieringa, John S., Jr.,

Yokohama, Japan.

Short, Norman V., to 231st AAA SL Btf}',
Bliss, Texas.

Sievers, Kirk D., to reld fr active duty.
Smith, Ham- F., to CAC RTC, Ft. Ord, Cal
Sovitski, Ch~rles, to Panama Canal Dept.
Stuart, \X'endall A., to detailed in TC
Thomure, Richard F., to CAC RTC, Ft. Or

Calif. ~Tomlinson, William H., to Philippine Ryuk
Command, Manila, P.I. Temp address Cas
Officers Co., Cp Stoneman, Calif.

Walston, Dayton F., to CAC RTC, Ft. Or
Calif.

Warrington, Robert P., to Far East comman1Yokohama, Japan. Temp address Casual 0
ficers Co., Cp Stoneman, Calif.

Wells, Travis E., to Philippine Ryul.:yus co~
mand, Manila, P.I. Temp address Casual Oi
ficers Co., Cp Stoneman, Calif.

\X'illiams, Roger H., to Far East Cornman
Yokohama, Japan. Temp address Casual O.
ficers Co., Cp Stoneman, Calif.

Giammarco, Dante A., to US Disciplinary Bar-
racks, Green Haven, N. Y.

Giffin, Stewart S., Jr., to transferred to Inf.
Greene, Marcellus M., to RTC, Ft. Lewis, \X'ash.
Hall, Thomas J., Jr., to Ft. Shafter, TH. Temp

address Casual Officers Co., Cp Stoneman,
Calif.

Harvey, John )., to Marianas-Bonin Command.
Guam. Temp address Casual Officers Co., Cp
Stoneman, Calif.

Helinski, Joseph P., to CAC ORD, Cp Kilmer,
N.).

Holden, Harold, to RTC, Ft. Lewis, Wash.
Horron, Charles R., to CAC RTC, Ft. Ord,

Calif.
Hosemann, Joseph F., Jr., to CAC RTC, Ft. Ord,

Calif.
Johnston, \X'illiam J., to Far East Command,

Yokohama, Japan. Temp address Casual Of-
ficers Co., Cp Stoneman, Calif.

Jones, Bertrand H., to Third Army, ASU, 3160
USA Rctg Sv, Birmingham, Ala.

Kipp, Eugene H., Jr., to transferred to Inf.
Kline, Marrin L., to CAC RTC, Ft. Ord, Calif.
Kreml, Edward A., to transferred to FA.
Krueger, Herbert W., to transferred to FA.
Landress, James R., to 1st AAA GM Bn., White

Sands Proving Grounds, Las Cruces, N. Mex.
Loudermilk, James A., to transferred to AC
McClaymont, James R., to Philippine Ryukyus

Command, Manila, PI. Temp address Casual
Officers Co., Cp Stoneman, Calif.

Manti ply, Samuel T, to RTC, Ft. Bragg, N. C
Marcyes, Paul F., to AGF Pacific, Ft. Shafter,

T.H.
Marrin, James G., to Philippine Ryukyus Com-

mand, Manila, P. I. Temp address Casual Of-
ficers Co., Cp Stoneman, Calif.

Metz, James L., to Caribbean Defense Commd.
Mailing address after 25 May, New Orleans
Pers Center, NOPE, New Orleans, La.

Miller, William T., to transferred to Inf.
Moussett, Arthur, to Marianas-Bonin Command,

Guam. Temp address Casual Officers Co., Cp
Stoneman, Calif.

Natal, Steve M., to Philippine-Ryukyus Com-
mand, Manila, P.1. Temp address Casual Of-
ficers Co., Cp Stoneman, Calif.

Naylis, Edward E., to Marianas-Bonin Com-
mand, Guam. Temp address Casual Officers
Co., Cp Stoneman, Calif.

Ost, Lincoln Enoch, to CAC RTC, Ft. Ord,
Calif.

Owen, Sammie H., to Far East Command, Tokyo,
Japan.

Perry, Donald E., to CAC RTC, Ft. Ord, Calif.
Peterson, Kendall, to Far East Command, Yoko-

hama, Japan. Temp address Casual Officers
Co., Cp Stoneman, Calif.

Pinnick, John N., to Ft. Shafter, TH. Temp
address Casual Officers Co., Cp Stoneman,
Calif.

Remmie, John A., to The Abn Sch, the Inf Sch,
Ft. Benning, Ga.

Rimmer, Harmon P., to transferred to FA.
Rodgers, Walter G., to Philippine-Ryukyus Com-

mand, Manila, P.I., Temp address Casual
Officers Co., Cp Stoneman, Calif.

Rutter, Thomas T, to Far East Command, Yoko-
hama, Japan. Temp address Casual Officers
Co., Cp Stoneman, Calif.

Scheibe, Edmund, to Philippine Ryukyus Com-
mand, Manila, P.I. Temp address Casual Of-
ficers Co., Cp Stoneman, Calif.

Shaw, Earl D., to Panama Canal Dept.

THE COAST ARTILLERY }OURl'JAL
Wade, James Kuykendall, to transferred to Cav.
Wall, William S., to AGF Pacific, Fort Shafter,

TH. Temp mailing address Casual Officers
Co, Cp Stoneman ORD, Pittsburg, Calif.

Wandel, Hugh E., to ROTC, Houston High
Schools, Houston, Texas. 4526th ASU.

Weathers, James \X'esley, to transferred to Inf.
Werner, Franklin A., to 5202d ASU Office Sr.

Gd. Iostr for Ill., Chicago, Ill. v.-jsta at Bloom-
ington, Ill. Detailed as CAC Instr.

Wicks, Earl N., to Philippine-Ryul.:yus Comd.,
Manila, PI. Temp mailing address Casual Of-
ficers Co, Cp Stoneman ORD, Pittsburg, Calif.

Wilson, Charles A., to RTC, Fort Dix, N. ).
Wilson, Stanley Livingston, Jr., to transferred

to Inf.

FIRST LIEUTENAt-:TS

Adams, Edwin C, to transferred to CE.
Allen, Joe Lee, to 384th AAA Gun Bn., Ft.

Bliss, Tex.
Ambre, Ralph A.. to Panama Canal Dept.
Arnold, Ernest)., to RTC, Fort Ord, Calif.
Babcock, Leslie E., Jr., to transferred to FA.
Bacon, James B., to RTC, Fort Ord, Calif.
Barrett, Robert F., Jr., to trfd to Infantry.
Bartholmev.-, Howard W., to New York Port of

Embarkation.
Benford, Frank S., to 284th AAA AW Bn., Ft.

Bliss, Texas.
Bennett, Charles C, to Far East Command,

Tokyo, Japan.
Bizjak, William J., to Philippine-Ryukyus Com-

mand, Manila, P. I. Temp mail add-Casual
Officers Co., Cp Stoneman, Calif.

Boechler, Andrew J., to trfd to Inf.
Bowers, William S., to trfd to Inf.
Boyle, Joseph F., to trfd to Inf.
Burr, Wesley H., to trfd to Inf.
Butler, Davis S., to Hq Fifth Army, 5020 S.

Sonnell Ave., Chicago, Ill.
Calkin, George R., to the Arty Sch., Ft. Sill,

Okla.
Callahan, Walter, to trfd to AC
Cann, Richard Thompson IV, to trfd to Inf.
Clayton, William V., Jr., to USFFE, Yokohama,

Japan-temp address Casual Officers Co., Cp
Stoneman, Calif.

Coleman, George J., to AGF Pacific, Ft. Shafter,
TH.

Corr, Joseph )., to Far East Command, Yoko-
hama, Japan. Temp address Casual Officers,
Company, Cp Stoneman, Calif.

Cowherd, Robert M., to transferred to Inf.
Cox, Eugene C, to Panama Canal Dept.
Crawford, William T, to Hq 4th Army, Ft.

Sam Houston, Tex.
Dix, Roy A., to transferred to AC
Donnelly, James)., to RTC, Ft. Ord, Calif.
Dunlap, Brady, to RTC, Ft. Ord, Calif.
Dunn, Robert L., to Marianas-Bonin Comd.

Guam, temp address Casual Officers Co, Cp
Stoneman, Calif.

Falco, Anthony, to 231st SL Btry, Ft. Bliss,
Texas.

Flood, Clarence D., to Marianas-Bonin Comd.
Guam. Temp address Casual Officers Co., Cp
Stoneman, Calif.

Fort Alvin E., to Ft. Shafter, TH., temp add:
0sual Officers Co., Cp Stoneman, Calif.

Francis, Russell, to 99th FA Bn., Ft. Benning,
Ga.

Frederick, Floyd, to trfd to Inf.
Geany, John )., to Far East Command, Tokyo,

Japan. Temp address Casual Officers Co., Cp
Stoneman, Calif.
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BOOKS and MANUALS The Coast Artillery Journal can get

you any book in print. This is a list of
books ready for prompt shipment.

Titles preceded by a star (*) are available for purcha •• only by membe" of the Armed Services ou aeti~e duty.

CUT OUT AND MAIL

WHENFIGURINGACTUALCOSTOF ROOKSTO YOU, DEDUCT15% ON ORDERSOF
~2.00 OR MORE

_____ IIIiIiiI _

THE COAST ARTILLERY JOURNAL
631 Pennsylvania Ave., N.\xr.
Washington 4, D. C.

Please send the following books:

To ORDER ANY BOOK
listed in this book list or reviewed
in this issue-or any other book ....
HANDY ORDER FORM ,

Non-Fiction
As He Sow It (Roosevelt) 3.00
Age of Jackson (Schlesinger) 5.00
The American (Fast) .......•.........•..•.•. 3.00
Arsenal of Democracy (Nelson) 4.00
Dear Fatherland, Rest Quietly (Bourke-White) . 3.00
The Egg and I (MacDonald) 2.75
Home Country (Ernie Pyle) 4.00
I Chose Freedom (Kravchenko) 3.50
Information Please Almanac (Kieran) 2.00
Journey To The End 01 An Era {Halll 3.75
lincoln Reader (Edited by Angle) 3.75
Marshall-Citizen Soldier (Frye) 3.75
Not So Wild a Dream (Sevareid) 3.50
Our Share of Night (Middleton) 3.75
The Plotters (Carlson) 3.50
Reconquest (Abend) 2.75
The Roosevelt I Knew IPerkins) 3.75
Running The Country (American Politics In Actionl 4.75
Shore Dimly Seen (Ellis Arnall) 3.00
Soldiers Album 5.00
The Strange Alliance (Deane) 3.75
The Strength We Need (Eliot) 3.00
Stricken Land (Tugwell) 4.50
Surreptitious Entry (George) 2.75
Thank You, Mr. President (Smith) 2.50
There Was a Time (Taylor Caldwell) 3.00
This is My Story (Budenz) 3.00
Together (Marshall) 3.50
Tour of Duty IDos Passos) 3.00
22 Cells in Nuremberg IKelley) 3.00
Where Are We Heading? (Welles) 3.00

WORLD WAR II
The Big Picture

Saigon Singer (Mason) 2.50
The Solem Frigate (Jennings) 3.00
The Snoke Pit (Word) 2.50
Toles of The South Pacific (Michener) 3.00
Then and Now (Moughom) 2.50
Too Early To Tell (Weidman) 3.00
Weak and the Strong (Kersh) 2.50

3.00
3.00
2.50
2.75
1.00
3.00
2.50
3.00
3.00
2.50
2.50
2.75
2.75
2.00

Holdfost Goines (Shepard) .
Golden Egg (Pollok) .
Hucksters (Wakeman) .
Idols 01 the Cove (Probsch) .
The King's General (du Mourier) .
Kingsblood Royal (Lewis) .
Lord Hornblower (Forester) .
Lydia Bailey (Roberts) .
Mirad. Of The Bells (Janney) .
Mr. Adam (Frank) .
/.Ir. Roberts (Heggen) .
Night and the City (Kersh) .
Peacock Sheds His Tail (Hobart) .
Rhubarb (Smith) .

~ I Thy Conquests (Hayes) 2.75
""dromeda (Marmur) ....................•.. 2.75

~

imal Form (Orwell) 1.75
ch 01 Triumph IRe marque) 3.00

I. F's Daughter (Marquand) 2.75
Slack Rose (Casto in) 1.00
Sritonnia Mews (Sharp) 2.75
Command Decision (Haines) 2.50
o.vil Is a lonely Man (Wood) 3.00
Dulcimer Street (Collins) 3.00
F .sto At Anderson's House (Williamson) 2.75

BEST SELLERS
Fiction

Nam. (Please print)

(3-47) ...J-------------

o Please charge to my account.

1.00
.25

1.25
3.75
2.00

2.75
.25

3.00
2.50
3.00
7.50
3.00
3.75
3.75

1.50
.25

4.00
5.00
2.50
1.00
5.00
4.00
2.75

•35
4.00

.25
2.50
3.75
2.50
3.00
3.50

Brereton Diaries .
Doclors at War (Fishbein) .
Fighting Divisions (Kahn & Mclemore) .
Global Warfare (Mowrer & Roichman) .
Industry-Ordnance Team (Campbell) .
Iron Out 01 Calvary (Hall) .
The lost War (Kato) .
The Mightiest Army (Detzer) .
Negro In World War II (Silvera) .
New Ways of War (Wintringham) .
Nurses in Action (Flikke) .
Our Vichy Gamble (langer) .
Paper Bullets (Margolin) .
Pearl Harbor (Morgenstern) .
Plotters (Carlson) .
1939 to 1943-Report on the Army

(Gen. Marshall)
Cloth edition .
Fighting Forces edition .

1943 to 1945-General Marshall's Report
Paper edition .
Fighting Forces edition .
Mop supplement .

Secret Missions (Zacharias) .
Secret Session Speeches of Winston Churchill .,

.Selected Speeches and Statements 01 General
01 the Army George C. Marshall

Cloth edition .
Fighting Farces edition .

Slightly Out of Focus (Copa) .
Sub Rosa (Alsop and Braden) .
12 Months That Changed the World (lesueur) ..
The War Reports (Marshall, King, Arnold) .
We Caught Spies (Schwarzwolder) .
World War II (Shugg and DeWeerd) .
Years 01 Wrath (low) .

Air Forces in Action
Air Forces Reader {Corlislel 3.75

(State)(Postal zone)

(Add res. or box number)

(Town or APO)

o I enclose $__nn n

o Send bill to Company Fund, n_n_n __ nnn n_nnn __

Name (Pleas. priut)
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2.0(f
6.001

:::jll
2.7

.2_

3';

USSR

2.0f

2:

2j'2.7

Alter Hiller, Stalin? (Robert Ingrim) 3.
Guide 10 the Soviet Union (Mandel) 5.~
Russia (Pores) 1..
The Russian Army (Kerr) ,

Cloth edition 2.7.
*Fighting Forces edition , .

Scared Men of the Kremlin (Fisher) .
The Soviel For Easl (Mandel) .
Saviel Spies (Hirsch) .
Through Ihe Russian Back Door (lauderbock) .,
Why They Behave like Russians (John Fischer)

Guidebooks and Atlases
Atlas of Global Geography (Raisz) ..........• 3.
Atlas of World Affairs (19461 (poper) .......• 2.1
Encyclopedia Britannica World Atlas 12.

Japan
History of Japan (latourette) .
Japan and the Japanese (from Fortune) .
Japanese Handbook (lee) .
Japan's Islands of Mystery (Price) .
Japan's Military Masters (lory)

Cloth edition .
*Fighting Forces edition .

The Jop Soldier (Goodfriend) .
Our Enemy Jopan (Fleisher)

Cloth edition .
*Fighting Forces edition .

Through Japanese Eyes (Tolischus)
Cloth edition i' ..

*Fighting Forces edition .
Traveler From Tokyo (Morris) .
With Japan's leaders (Moore) .

British Empire
A Roving Commission (Churchill) .
East of Malta-West of Suez IBartimeus) .
Empire in the Changing World (Hancock) .
The English People (Brogan) .
Introducing Australia (Grattan) .
The Making of Modern Britoin (Brebner) .
New Zealand (Nash) .
Pacific Partner (Johnston) .
Report on India (Raman)

Cloth edition .
*Fighting Forces edition " .

Europe
Balkan Background (Newman) .
Barbed Wire Surgeon (Weinstein) .
Behind The Silken Curtain (Bartley C. Crum) ..
Europe, An Alias of Human Geography

(Raichman) .
Grave Diggers of France (Perlin ox) .
The Middle East (Ben.Harin) .
The Netherlands (Edited by Bartholomew

landheer) ......................•........
We '-Cannot Escape Hislory (Whitoker)

Cloth edition .
*Fighting Forces edition .

Germany
Berlin Diary (Shirer) .
The German Army IRosinski) .
The German Soldier (Goodfriend) .
Guilt of the Germon Army (Fried) .
Hitler's Second Army (Vagts)

Cloth edition .
Fighting Forces edition .

last Days of Hitler (Trevor-Roper) .
The Nazi State (Ebenslein)

Cloth edition .
*Fighting Forces edition .

Next Germany .
Pattern of Conquest (Harsch) .

I U. S. War Aims (lippmonn) 1.

Asia and the Pacific
East and West of Suez (Badeau) .
Filipinos and Their Country (Porler) .
Introduction 10 India (Maraes and Stimson) '"
Korea looks Ahead (Grajdanzev) .
The Making of Modern Chino (lattimore)

Cloth edition .
*Fighting Forces edition .

Pacific Islands in War and Peace (Keesing) '"
Solution in Asia (lattimore) .
Wortime Chino IStewart) .

BACI(GROUND OF THE WAR AND
PEACE

One World
Balance of Tomorrow (Strausz.Hupe) 3.50
The Ciano Diaries (Ciano) 1.9 B
Freedom, Its Meaning (Anshen) 4.00
Future of American Secret Intelligence (Pettee) 2.00
Geogrophy of the Peace (Spykman) 2.75
Geopolitics (Slrausz.Hupe) 2.75
The Greot Globe Itself (Bulitt) 2.75
History of the World Since 1914 1.00
Human Nature and Enduring Peace (Murphy) . 3.50
One World (Willkie) 2.00
Outline History of Europe. lBJ5 to J944 75
Pillars of Peace (Army Informalian School) 1 .00
Signposts of Experience (Snow) 2.75
Time for Decision (Welles) 3.00

America
America's Foreign Policies (Bailey) ...........• 25
America's Strolegy in World Politics (Spykman) 3.75
Constitution of the U. S. (pocket.size) 05
Mililory Policy of Ihe U. S. (Upton) 75
Under Cover (Carlson) 1.49
U. S. Foreign Policy (Lippmann) 25
U. S. and Its Place in World Affairs

(Nevins & Hacker) 3.25

Spearhead (Abzug) 2.50
Ward 20 (Bellah) 2.00

Unit Histories
Bailie of Germany (B41h Division) 5.00
Children 0/ Yesterday (24th Division} 3.00
History of 2d Engineer Special Brigade 6.00
Marsmen in Burma (Randolph) 6.50
One Damned Island Alter Another (7th Air Force) 3.75
Reparl Alter Action (103d Infantry Division) 3.00
347th Infanlry Pictorial Review 4.00
Thunderbolt Across Europe (B3d Div.) 3.50
Timberwolf (104th Division) 4.00

EXPERIMENT IN REBELLION
By Clifford Dowdey

Island Wor '(Hough) 5.00
The Island (Merrillat) 3.00
The long and the Shorl and the Tall (Josephy) . 3.00
Marines At War (Crane) 3.00
On To Westward (Sherrod) 3.00
A Ribbon and A Star (Monks & Falter) 2.75
Semper Fidelis (Marines in Paci/ic-1942.45) " 4.50
Tarawa {Sherrod} 2.00
U. S. Marines on Iwo Jima (Five Marine Combat

Fighters) 25
Uncommon Valor (Six Marine Combal

Correspondents) 3.00

Navy in Action
*America's Navy in World War II 25
Battle Report-Pearl Harbor to the Coral Sea

(Karig & Kelly) Vol. 1 3.50
Bailie Report Vol. II (Atlantic War) 3.50
Bailie Report Vol. III, Pocific War Middle Phase

(Karig & Kelly) 5.00
Bailie for leyte Gulf (Woodward) 4.00
British Navy's Air Arm (Ruller) ..............• 25
Carrier War (Jensen) 2.50
The Navy's Air War lEd. by Buchanan} 3.50
The Navy's Wor (Prall) 2.75
Queen of the Flal.lops (Johnston) 3.00
Robinson Crusoe, USN (Clark) 2.75
They Were Expendable (White)

Cloth edition 2.00
Fighting Forces edition 25

This is the Navy (Cant) 25

War Fiction
Adventures of Wesley Jackson (Sorayan) 2.75
A Walk in Ihe Sun (Brown) 1.00
The Brick Foxhole (Brooks) 2.50
Night Climb (Skiing 10th Div.) •.............• 2.50

A behind-Ihe-scenes slary of Ihe personali-
ties, famous and otherwise, who figured in
Ihe Confederacy, during Ihe American Civil
War, and alter il. $3.75.

.40
2.00
2.25

2.00
.25
.25

2.50
.25

3.50

2.50
3.00

.25
2.00
1.39
2.00
1.00
2.00
2.00
.25
.25

2.50
2.75
2.50
.25

2.00
5.00
1.50
3.00
3.00
1.25
.55

2.50
3.00
1.25
3.00
1.00
.35

2.50

2.00
.25

3.50
3.00
2.50
2.50
5.00

1.50
1.50

2.50
.25
.35

3.00
3.00

2.00
.25

3.0:>
2.50
2.00
2.50

.50

3.00
2.50

3.00
.25

3.00
.40

3.50
3.00

2.50
2.00
2.50
3.75
1.00

.25
3.50

Air Gunner (Hullon & Rooney) .
Air Offensive Against Germany (Michie) .
Malta Spitfire (Buerling) .
Our Fighting Planes (Kinert) .
Target Germany (VIII Bamber Command) .
Thirty Seconds Over Tokyo (lawson) .........•
War in the Air, 1939.41 (Barnett) .

CBI Theater
Burma Surgeon (Seagrave)

Cloth edition .
*Fighting Farces edition .

Retreat With Stilwell (Belden) .
Merrill"s Marauders (Official) .
Thunder Out of China (White & JaCOby) .
Wrath in Burma (Eldridge) .......•..........

European Theater
Armies an Wheels (Marshall) .
Sastagne, The First Eight Days (Marshall) .
Blitzkrieg, Armies on Wheels (Marshall) .
Blitzkrieg, Its History (Marshall) .
Brave Men (Pyle) .
Dress Rehearsal (Reynolds) .........•........
Eisenhower s Report (6 June 44.B May 45) .
Engineers in Bailie (Thompson) .
4B Million Tons to Eisenhower (leigh) .
From the Valturna to the Winter line (Official) .
I Knew Your Soldier (Stevenson & Martin) .
Invasion (Wertenbaker) .
Invasion Diary (Tregaskis) .
Invasion in the Snow (landon.Davies) .
Modern Bailie (Thompson) .
The Monastery (Maidalany) .
My Three Years With Eisenhower (Butcher) .
Omaha Beachhead (WD Historical) .
Pollan and His Third Army (Wallace) .
Purple Heart Valley (Bourke.Whlte) .
Saint la (G. P.O.) .
Salerno (Official) .
The last Phase (Millis) ....................•.
The Six Weeks War (Draper) .
Tank Fighter Team (Gerard) .
Top Secret (Ingersoll) .
Up Front (Mauldin) .
Valturna .
War in the West (Villefrayl ..

North African Theater
Artist at War (Biddle) .
The Battle is the Pay.Off (Ingersoll)

Cloth edition .
Fighting Farces edition .

Don't Blame the Generals (Morehead) .
Here is Your War (Pyle) .
One Continent Redeemed (Ramsey) .
One Damn Thing Alter the Other (Treanor) .
Operation in North African Waters .
Pipeline to Bailie (Rainier)

Cloth edition .
Fighting Forces edition .

Pacific Theater
Admiralties .
Bridge to Victory (Hondleman) .
Campaigns of The Pacific (G. P.O.) .
Copture of Attu, By Men Who Fought There

Cloth edition .
Fighting Forces edition .

*The Fight at Pearl Harbor /Clark) .
General Wainwright's Story (Wainwright &

Considine) .
Green Armor (White) .
Guadalcanal Diary (Tregaskis)

Cloth edition .
Fighting Forces edition .

Guam .
Interrogation of Japanese Officials (G.P.O.)

Vol. I .
Vol. II .

Island Victory IMarshall)
Cloth edition .
Fiqhting Forces edition .

I Saw the Fall of the Philippines (Romulo) .
The last Chapter (Pyle) .
leyle Colling (St. John) .
Men on Bataan (Hersey) .
Papuan Campaign .

Marines in Action
And A Few Marines (Thomason) .
Belio Beachhead (Holcomb & Vandegrift)
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ALL BUT ME AND THEE
By Brig. Gen. Elliot D. Coolee

ATLAS OF WORLD AFFAIRS
By Clifford MacFadden, Henry
Madison Kendall and George
F. Deasy
An upota-the-minute study of world affairs
in maps and pictographs, covering the eco-
nomic, military, and political potentialities
of every country in the world. Two of the
authors served with the Army Mop Service
during the war. (paperl $2.75.

Riot Control (Wood) 2.00
Secret and Urgent (Pratt) ...................• 1.00
Sergeant Terry Bull 25
21-35: Sketching 20
101-5: SOfM Stofl and Combat Orders 25
Spies and Saboteurs (What the Citizen Should

Know About) (Irwin & Johnson) .•......... 2.50
Squad Record Book 25
State Defense force Manual 1.00
20-15: Tents and Tent Pitching 20
21-22: Watermonship 15

Infantry
Combat Problems for Small Units 1.00
Essentials of Infantry Training

Cloth edition 2.00
Paper edition 1.50

7-25: Hq. Co., Intel., & Sig. Comm 15
Heavy Weapons Manual 2.50
Infantry Attacks (Rommel) ...................• 3.00
Infantry in Bottle .......................•... 3.00
72-20: Jungle Warfare ......................• 25
Military Ski Manual (Harper) 2.00
3-375: Portable flame Throwers M land MIA 1 .20
Scouting and Patrolling ......................• 25
21-75: Scouting, Patrolling and Sniping ........• 30
9-1535: Sights, M4 and M3 (for 60mm. and Slmm.

Mortar Materiels) Sights M2A3, M2Al, M2
(SI mm. Mortar) 10

11-431: Target Range Communication Systems .10

Air Forces
Roger Wileo: ABC of Radio for flyers 2.50
5-240: Aerial Photography .......•...........• 30
Aircraft Mathematics (Walling and HMI) 1.75
Aircraft Navigation (Sewart, Nichols, Walling,

Hill) 2.00
Aircraft Recognition (Saville-Sneath) ..........• 25
Air Navigation (Zim) 3.00
Attitude (lederer) 25
Basic Math for Aviation (Ayres) 3.25
Bombardment Aviation (Ayling) 2.50
Celestial Navigation (A.W.T.I.) 1.00
Codes and Ciphers (Morgan) ................• 60
Combat Aviation (Ayling) 2.50
Electrical Principles (Stone) 1.25
Electrical Shop (Stone) 40
Elements of Aeronautics (Pope & Ellis) .......• 3.75
Engine Principles (Etchison) 1.75
flight Crew Training Program (A.W.T.I.) 25
flight Principles (Crites) 60
Hydraulic Principles (Etchison) 1.00
Instructor's Manual (Morgan) 25
Jordanafl"s Illustrated Aviation Dictionary 3.50
loading and Cruising (ford) 1.00
1-900: Mathematics for Air Crew Trainees 25
Mechanical Principles (Crites) 60
Mechanics Handbook (A.W.T.I.) 60
Navigation Principles (Blackburn) 1.75
Northern Routes (A.W.T.I.) 25
Of Instruments and Things (Straith) 25

Pilot's T.M. (Speas) 1.50
Radio Operating (Stone) 60
Radio Principles (Stone) 1.00
Refueling the Airplane (Thomas) .............• 25
Stock Clerk's Manual (Brock) 1.00
Toke 'er Up Alone, Mister (Tibbits) 2.50
Use of Numbers (Margan) ...................• 60
Weather Principles (Kroght) 1.00

Armored Forces
17-5: Armored force Drill 15
17-27: Armored Slmm. Mortar Squad and Plat .• 20

21-25: Elementary Map and Aerial Photo Reading .20
21.11: first Aid for Soldiers 1 5
front-line Intelligence (Chandler and Robb) .. 2.50
Gas Warfare (Waitt)

Cloth edition 2.75
*fighting forces edition 25

Guerrilla Warfare (levy) 25
How to Abandon Ship (Banigan)

Cloth edition 1.00
*fighting forces edition 25

Identification (Insignia of all Armies) 2.50
21-15: Individual Clothing and Equipment 20
New I. D. R., 1946

Cloth edition 1.25
Paper edition 1.00

Insignia of the Services (Brown) 1.50
26-5: Interior Guard Duty 10
Keep 'Em Rolling (McCloskey) 50
Kill or Get Killed (Applegate) 2.50
Map and Aerial Photo Reading Complete 1.50
Map Reading for the Soldier (Goodfriend) 1.00
Medical Soldier's Handbook 1.00
27-5: Military Government -.15
Military Medical Manual 4.50
Military and Naval Recognition Book (Bunkley) 3.00
Military Preventive Medicine (Durham) 3.25
21-10: Military Sanitation and first Aid ......• 40
21.5: Military Training 15
Officers' Guide 2.50
Officers' Manual (Moss) 2.50
100-5: Operations .........................• 50
1-705: Physical fitness for flying .•............ 25
35.20: Physical Training 50
21-20: Physical Training ....................• 30
Platoon Record Book : ........• 50
Preventive Maintenance 1.00
Quartermaster Emergency Handbook 1.00

THE MONASTERY
By Frederick Maida/any
The Infantryman's view of the taking of
Cassino. $2.00.

landing Operatian~ (Vagts) 5.00
The living Thoughts of C1ausewitz

*fighting farces edition ................• 25
MacArthur an War (MacArthur) 3.50
Makers of Modern Strategy (Earle) 3.75
Maneuver in War (Willoughby) 3.00
Military Stall: Its History and Development

(Hittle) 2.50
Napoleon and Modern War (lanza) 1.50
National Security and the General Stall (Nelson) 5.00
Nature of Modern Warfare (falls) 1.25
On War (Clausewitz) 1.95
Principles of War (Clausewitz) 1.50
Reveries on the Art of War (De Saxe) 1.50
Roots of Strategy (Phillips) 3.00
Studies an War (Infantry Journal) ............• 25
Surprise in War IErfurth) 1.50
There Will Be No Time IBorden) 2.50
Use of Air Power (Blunt) 2.00
War and National Policy (A syllabus) 1 .00

MILITARY TRAINING
General

21.26: Advanced Map and Aerial Photo Reading .25
21.510: Army Arithmetic 20
Army Officer's Notebook (Morgan) 1.00
Cadence System of Close Order Drill (lentz) ..• 75
27-250: Cases on Military Government .......• 20
Combat Communications (Allen) ..............• 35
Combat first Aid 25
Combat Intelligence (Schwien) 2.00
Combined fSR and SOfM (from 100-5, 100-10,

and 100-15) 1.50
100-20: Command and Employment of Air Power .20
Control of Venereal Disease (Vonderlehr and

Heller) 2.75
21.30: Conventional Signs, Symbols, and

Abbreviations (Military) ..................• 25
21-40: Defense Against Chemical Attack ......• 35
Defense Against Chemical Warfare (Restricted) 25
Drill and Evolutions of the Band (Reynolds) 1.50
Driver Training (McClaskey) ................• 25

.20

1.00
5.50

5.00
2.75
3.00
2.75
3.50
3.50
2.50
2.75
3.75
3.75

2.50

4.50

2.50

2.50
2.75
2.00
2.50

Here, reduced to terms the layman can un-
derstand, is the story of the problems pre-
sented by psychoneurosis in the Army.
$2.75.

THE MARINE CORPS
uidebook for Marines (Official) .

) story of the U.S.M.C. (Metcalf) .
! bUr Marine Corps in World War II
, (leatherneck) .

it

~

ory of West Paint (Dupuy) ..................• 25
est Point (Baumer) 3.00
elt Paint Today (Banning) 2.50

Air Forces

~

mY Flyer (Arnold & Eaker) 2.50
ing Health (Kafka) 2.00

vide to A.A. f.
Cloth edition 2.50
Paper edition 25

w Our Army Grew Wings (Chandler & lahm) 3.75
,cial History of the A.A.f. (Major McCay) .. 10.00
,000 flyers (Wiener) 2.75

inged Mars (Cuneo) Val. I 2.50
inged Mars Val. II (The Air Weapon

1914.1917) , 5.00
inged Warfare (Arnold and Eaker) 3.00

Ground Forces
my Ground farces (What You Should Know
About) (Greene) .

os in the Paratroops Now (Roth more) .
or on Wheels (Kutz) .
e Jumped to fight (Roll) .

Service Forces
6.205, The Army Chaplain .
gnal Corps (What You Should Know About)

(Davis & fassett) .
ortime Medicine (What You Should Know
About) (Darnall & Cooper) .

t THE NAVY
erican Sea Power Since 1775
(Ed. by Allan Wescott) .

nopohs Today (Banning) .
ok of the Navy (Roberts & Brentano) .
mmand at Sea (Cope) .

I han an Sea Power (livezey) .
loval Officer's Guide (forster & Cady) .

val Reserve Guide (forster & Cady) .
vy Ha. Wings (Pratt) .
aet Missions (Zacharias) .

oward a New Order of Sea Power (Sprout)

" America in Maps 1.25
ook at America 12.50

'00< althe World (Harrison) 3.50
~ War Atlas for Americans 1.00
"'ebs,ers Collegiate Dictionary .......•...... 5.00

THE ARMY
The Mightiest Army

;)00 ttle Report ............................• 25
0- Armed farces 35
Sok!"er Poem (lanham) 1.00

I

ILITARY THOUGHT AND STRATEGY
Power and Total War (Caldwell) 2.50

phibious Warface and Combined Operations
(Keyes) 1.50

l.~ed farces as a Career (Callahan) 2.75
ms and Policy (Nickerson) 3.50

, OIly of the future (de Gaulle) 2.00
of War (Sun.Tzu) 1.50

, .s Grand Strategy (Compiled by farago) 3.50
fense (Van leeb) 1.50
het and Aerial Warfare (Sigaud) 1.75
,ework of Battle (Burr) 3.00

, ederick the Great (Phillips) 1.50
damentals of Naval Warfare (levert) 5.00

e of Infantry (Hart) 1.00
-era Is and Generalship (Wavell) 1.00
'de to Naval Strategy (Brodie) 2.75

d of War (Herring) 2.50
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A top-ranking air commander writes of his
experiences in !llobal warfare. $4.00.

MILITARY HISTORY
War Through the Ages

Alexander of Macedon (lamb) .
Beginning of the U.S. Army (Jacobs) .
Caesar's Gallic Campaigns .•................
Du Picq's Baltle Studies .
Fifteen Decisive Battles (Creasey) .
Genghis Khan (lamb) .
Indian.Fighting Army (Downey) .....•........
Masters of Mobile Warfare (Colby) .
Military Institutions of the Romans (Vegetius) ..
Modern War (What the Citizen Should Know

About) (Pratt) .................•.........
175 Bottles (Shaw & Vestal) .
Short History of the Army and Navy (Pratt) •...
Warfare (Spaulding, Wright, Nickenon) .
War Through the Ages (Montross) .
World Military History, Outline of (Mitchell)

Early American Wars
American Campaigns (Steele) Vol. I •..•......
American Campaigns :Steele) Vol. II .

BRERETON DIARIES
By Lt. Gen. Lewis H. Brereton

America in Arms (Palmer) ..................•
Blood Brother (Arnold) .
History of the U. S. Army (Ganoe) ...•........
I Fought With Custer (Hunt) .
Patriot Bottles (Azoy) .
The Perilous Fight (Swanson) .
Soldiers in the Philippines (Sexton) ..........•
Story of the little Big Horn (Graham) .
They Were Not Afraid to Die (Azoy) .

100-10: Administration .
Adminisrration of the Army (Official) •....•....
12-220: Administration: The Division and

larger Installations .
12.255: Administration Procedure .
14-904: Accounting for lost, Damaged and

Stolen Property .
14.210: Accounting for Public funds .
12-252: The Army Clerk ..
Army food and Messing .•...•...............
14-509: Army Pay Tables ..
Army Personnel System (Official) .
Army Writer (Klein) .
Articles of War (Tillotson) ..
Battery Duties .
Company Duties .......•.••.................
12.253: Correspondence (with supp.) .••.......
Court-Mortial Practical Guide (McCarthy) •...
14-502: Enlisted Men's Pay and Allowances ••..
12.235: Enlisted Pers: Dischorge and Release

from Activo Duty ..
12-238: Enlisted Personnel Retirement •••••••..
fourth Horseman (Doherty) ...•••..••.•.••...
Group Feeding (Kaiser) .
Handbook to A.R. (Sczudlo) ..
Index to A.R. (Official) .
lawful Action of Stote Mil. Forees (Holland)

Cloth edition .......••••..............
Paper edirion •.....•..•...•...........

Manual for Courts.Martial •..•......••.......
Military Justice for the Field Soldier (Wiener)
Occupation of Enemy Territory (Public

Opinion Quarterly) .....•................
14-501: Officer's Pay and Allowances .
Practical Manual of Martial law (Wiener) .
12-236: Preparation of Separation Forms .
14.1010:..-Property Auditing Procedures .
27.10: Rules of land Warfare .
12.230: Service Record ..
The Soldier and His Family .
Soldier and the low (McComsey & Edwards) .
S.O.P. for a Regimental Adjutant .
So You're Going Overseas (Barker) .
14-503: Travel Allowances and W.O. Personnel
27-251: Treaties Governing land Warfare ....

Gun Care and Repair (Chapel) ....•......... 3.75
How to Shoot the U. S. Army Rifle 25
Machine Gunner's Handbook (Coates) 50
Mauser Pistols (Smith) 5.00
9-2900: Military Explosives 20
Military Small Arms {Smith) 5.00
Modern Gunsmith (2 vols) per set 15.00
NRA Book of Small Arms (Smith) I 0.00
9.10: Ordnance field Mointenance ............• 30
Ordnance field Guide, Vol. I (Restricted) .•.. 2.50
Ordnance field Guide, Vol. II (Restricted) 2.50
Ordnance field Guide, Vol. III (Restricted) 2.50
9.5: Ordnance field Monual .................• 15
9-1215: Ord. Maint: Thompson Sub machine Gun,

Cal. 45, MI928AI 10
Practical Dope on the .22 (fred Ness) 4.00
Practical Manual for Guns (Decker) 1.50
Rifles and Machine Guns of the World's Armies

(Johnson)
Clorh edition 5.00

*fighting Forees edition 25
Sharp's Rifle (Smith) 3.50
Shotgunning in the lowlands (Holland) 7.50
Shotgunning in the Uplands (Holland) 7.50
Single Shot Rifles (Grant) 5.00
9.1990: Small Arms Ammunition 15
Story of Weapons and Tactics (Wintringham) .. 2.25
23-40: Thompson Submachine Gun, Cal. 45

M1928AI 15
23-10: U. S. Rifle Caliber 30, MI903 25
23-6: U. S. Rifle Caliber 30, M 1917 .45
Walther Pistols (Smith) 2.00
Weapons for the Future (Johnson & Haven) 25
When rhe Dogs Bark "Treed" (Baker) 3.00

MILITARY ADMINISTRATION
12-250: Administration ......................• 50

MR. ADAM
By Pat Frank
Satire on the astounding potentialities of
the Atomic Age. $2.50

5.236: Surveyi'ng Tables ...........•.....•.•.• 40
5-230: Topographic Drafting 1.00
8-285: Treatment of Casualties from Chemical

Agents .................•...............•• 15
5.273: 25-ton Pontoon Bridge Model 1940 ......• 30
5.295: Water Supply and Water Purification ...• 55
5.297: Well Drilling 35

Psychology and leadership
All But Me and Thee (Cooke) 2.75
Educational Psychology (Pintnor, Ryan, West,

Crow, Smith) 75
fear in Battle (Dollard) 25
leadership for American Army loaders (Munson) .25
Management ond Morale (Roelhlisborgor) ..•. 2.50
Peace of Mind (liebman) 2.50
Psychiatry in War (Mira) 2.75
Psychology for the Armed Services (Edited by

Boring) .............•................... 4.00
Psychology for the fighting Man

Cloth edirion 1.50
Paper edition .............•.......... 25

Psychology for the Returning Serviceman 25
Psychology and the Soldier (Copelond) 2.00
The Second forty Years (Stieglitz) .........•... 2.95

Weapons and Weapon Training
Ammunition (Johnson & Haven) ...........•.. 5.00
9-1900: Ammunition, General ................• 25
Amateur Gun Craltsman (Howe) 4.00
Armament and History (fuller) .....•.......... 2.50
Automatic Weapons of the World 7.50
23.25: Bayonet ..............................• 10
23.55: Browning M.G. Cal. 30 ................• 50
9-226: Browning M.G. Caliber .50 M2,

Watereooled and mounts .................• 15
23-65: Browning M.G. Cal. 50, Hb. M2 ......• 25
Common Sense Shotgun Shooting (Haven) 6.00
Complete Guide to Hand loading (Sharpe) 8.00
Comprehensive Small Arms Manual 2.00
Crow Shooting (Popowski) 2.50
for Permanent Victory (Johnsen & Haven) 2.50

.15

.15

.20

.15

.75

.30

.35

.20

.25

.45

.20

.50

.30

. 15

.20
•75
.15
.40

.10

.30

.15

. 15

.15

.15

.10

.10
3.00

.15

.20

.10

. 15
2.50

.25

.40

.30

.20
•10

.10
1.00

•10
5.00

. 15
•15
.15

. 15
•25
•15
.15
.25

4.75

Engineers
5-10: Engr. fM Construction and Routes of

Communication ....•....•.•.....•........
5-25: Engr. fM Explosives and Demolitions .
5-15: Engr. fM field fortifications .
5-6: Engr. fM Oper. of Engr. field Units .
5-35: Engr. fM Reference Data .
5-5: Engr. fM Troops and Operations .
21-105: Engr. Soldiers Handbook .
Engineer Training Notebook (Official) .
5-315: fire Protection by Troop Org. in T/0 ..
5-296: Ground Water Supply for Mil. Oper. ..
5-271: light Stream-Crossing Equipage .
8.220: Medical Dept. Soldiers Handbook .
5-475: Military Diving .
5-350: Military Pipeline System .
5-310: Military Protective Constr. Against Air

Attack .
5-275: Pneumatic Pontoon 8ridge M3 .
5.274: Portable Steel Highway 8ridges H-l0

and H.20 .
5-272: Steel Treadway 8ridge Equipage M2 .

1B.20: Tact. Employment of T.D. Plat. Self.Prop.
IB.5: Tact Employ. Tank Destroyer Unit .
18-24: TO Pioneer Platoon .......•...........
18-22: TO Recon. Platoon .
Tank fighter Team (Gerard) ...•............
Tanks (Icles) .

Artillery
9.1580: 8allery Commander's Telescope MI917

A1 •.•..•••••......••••.....••••••..••••
Drills and Ceremonies of f .A. (Official) .
4.119: Examination for Gunners .
field Artillery 8asic (Official) .
6.5: fAfM: Org. and Drill .
6-56: fAfM Servo of Piece 75mm. Gun M2A3 .
6-220: f.A. fire Control Instruments .•........
6.605: f.A. Individual and Unit Training

Standards ..•............................
6-225: f.A. Trainer ........................•
6-135: forward Observation ............•.....
Hard Pounding (Court) .
20-230: log. Trig. and Math Tables for Arty ..
44-225: Orientation for Artillery .
6-110: Pack Artillery .
9-1570: Plolling 80ards for C.A .
9.1569: Plolling 80ards for f.A .
4.24S: Pres. and Care of Seacoast Defense

Materiel ............................•...
Seacoast Artillery .
6-91: Servo of Piece, 8" Howitzer, Ml .
6.70: Servo of Piece: 75mm. Howitzer, Horse and

Truck-Drawn ..........................•..
6-60: Servo of Piece, 75mm. Gun, M1916 Horse

and Truck Drawn .
6.90: Service of 155mm. Gun MI .
6.85: Servo of Piece,155mm. Gun, M1918 .
6.80: Servo of Piece, 155mm. Howitzer,

M-1918A1, truck.drawn .
6-20: Tactical Employment of f.A .
6-100: T & T of Div. Arty and Higher Arty Ech.

FRONT-LINE INTELLIGENCE
By Chandler and Robb
The complete and compendious handbook
on the collection, evaluotion, dissemination
of combat intelligence. $2.50.

17-.\2: Armored Infontry Bollolion ..•....•....• 25
17-40: Armored Infontry Compony ............• 30
Armored Worfore (lectures on fSR III) (fuller). 1.50
2-7: Cavalry Drill Regulations, Mechanized ....• 15
2-20: Cavalry Recon. Troop, Mechanized ......• 25
2-15: Employment of Cavalry .•............•.• 30
17-50: logistics 20
Machine Warfare (fuller)

Cloth edition 2.50
*fighting forces edirian ...............• 25

Modern Reconnaissance (Cavalry Journal) ..... 1.50
9-1250: Ord. Maint.: 37mm. Gun Mat.riel

(Tank) M5 and M6 10
2-30: Recan. Squadron. Mechanized ..........• 20

78
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LEE'S LIEUTENANTS
By Douglas S. Freeman
The definitive three-volume study of Lee's
Army and his officers in the Civil War.
$5.00 per volume.

~

History-General
cient History (Hyma) 75
ient, Medieval and Modern History (Rickard
& Hyma) .........................•.•.... 1.00

.stary of England 75
slory of Europe, 1500-1848 .................• 75
'stary of the Middle Ages 75

THE ATOMIC AGE
'. Absolute Weapon: Atomic Power & World

Order (Brodie) 2.00
'omic Energy (Smyth) 1.25
omic Energy (Nimmo) 2.00

Over Zero (laurence) 3.00
ust Destruction Be Our Destiny (Brown) 2.00
c1eanics IV. S. Navy) 1.00

Freedom Speaks IReynolds & Conn.ors}
Clolh edition 2.00

*Fighting Forces edition 25
GI Sketchbook (GI Art) 25
G.1. 've Been Around 1.50
The Hard.boiled Omnibus (Shaw) 3.00
I Never left Home (Hope) 1.00
Infantry Journal Reader (Edited by Cal. Greene) 3.00
Keep It Crisp (Perelman) 2.50
life With Father (Day) , 1.00
long long Ago (Woollcott) 25

The story of American production in war-
time. $4.00.

IIa Iion -Eng Iish-En gl ish -Ito lion Dict ionary
(Wessely) .....................•...••.... 1.25

Italian Sentence Book (Hen ius) .•........•....• 25
The loam 01 language (Bodmer) ...........•• 5.00
30-257: Military Dictionary English-Portuguese ..• 45
30-250: Military Dictionary Spanish-English ...• 50
Modern Military Dictionary [8arber & 80nd) .. 2.50
Pocket Dictionary .•....................•....• 25
Spanish Dictionary (Henius) 1.00
Spanish Dictionary for the Soldier (Hen ius) ..• 50
Spanish Grammar (Greenfield) ...........•.. 1.00
Speech for the Military (Brembeck & Rights) .. 1.20

SPORTS AND R-ECREATION
Baseball (Jessee) 1.25
Basketball (Murphy) 1.25
Big Game Hunting (Whelen) Boxed Set 8.00

Vol. I-In Africa & Asia 4.00
Vol. II-In America 4.00

Boxing (Haislet) 1.25
Fishing Guide (Voigt) 1.00
Fishing: lake and Stream (Schrenkeisen) 2.00
Football Rules (Official) 30
Fresh Water Fishing (Shoemaker) 3.00
Golf After Forty (Hattstrom) •.•............... 2.00
How to Hunt American Game (Vole) 4.00
How to Play Golf (Snead) 2.00
21.221: Informal Games for Soldiers ..........• 15
little Red Book of Baseball 75
North American Game Fishes (laMonte) 3.00
Official Baseball Guide 50
Official Basketball Guide 50
Official Bowling Guide 50
Official Boxing Guide 50
Official Tennis Guide (1946) •...............• 50
Official Track and Field Guide (Wilson) 50
Official Volley 8011 Guide (Fisher) ..........• 50
Oswald Jacoby on Poker ................•... 1.50
Scarne on Dice (Revised) 4.00
Softball (Noren) 1.25
21.220: Sports and Games 25
Sports as Taught and Played at West Point

(Baumer) 2.00
Touch Football (Grombach) 1.25
Volley Boll (laveaga) 1.25
Why You lose at Bridge (Simon) 2.50
Wrestling (Gallagher) 1.25
You Must Be Fit

Cloth edition 1.00
Paper edition ........................• 50

ANTHOLOGIESr READERS AND HUMOR
Army life (Kahn)

Cloth edition 1.75
Fighting Forces edition ................• 25

* As You Were (Woolleott) 1.00
At Ease (leopold) 1.75
8est From yank 1.98
The Best of Don Marquis 3.00
Book of War letters (Maule) 2.00
cIa Postmaster (51. George) ..............•.. 1.00
Cartoons for Fighters (Brandt) 25
Cartoons by George Price 25
Century's Poetry, Volume I 25
Century's Poetry, Volume II 25
Complete Murder Sampler (Nelson) 2.50
Desert Island Decameron (Smith) 2.50
Drown and Quartered (Adams) ..............• 25

ARSENAL OF DEMOCRACY
By Donald Nelson

Plant life of the Pacific World (Merrill)
Cloth edition 3.50

*Fighting forces edition 25
Primer of Celestial Navigation (Favill) 2.00
*Reptiles of the Pacific World (love ridge) ....• 25
Rockets (ley) •.............................. 3.50
Rockets and Jets (Zim) 3.00
Science at War (Gray) 3.00
Survival

Clolh edition : 1 .50
Fighting Forces edition 25

Thermodynamics (Winston) 1.50
Treasury of Science (Edited by H. Shapley) .,. 3.95
1.230: Weather Manual for Pilots .40
What to Do Aboard a Transport (Group of

Scientists)
Cloth edition 1.50
Fighting Forces edition ................• 25

LANGUAGE BOOKS
Army Tatk (Colby) 2.00
Blitz French (Nicot) 75
Blitz German (Brandt) .......................• 75
Civil and Military German (Peffer) 2.50
Current Spanish (Martinez) 1.00
Easy Malay Words and Phrases (Mendlesenl .. 1.00
Elementary Chinese Reader (Chen) 2.25
Elementary Japanese (Sullivan)

Cloth edition 2.50
*Fighting Forces edition 1.00

English for the Armed Forces (Cook & Trevethick) 1.50
French Dictionary for the Soldier (Henius) ....• 50
French Grammar (Du Mont) 1.00
German Dictionary for the Soldier (Henius) ., .. 50
German Grammar (Greenfield) 75
How 10 Soy it in Spanish 75
Invitation to French (Madrigal & launay) 1.75
Invitation to Sponish (Madrigal & Madrigal) 1.75
Italian Dictionary for the Soldier (Hen ius) ..• 50

lOne World or 'None (American Scientists) .... 1.00
Operation Crossroads (Official Photos) ••..... 3.00
Our Atomic World (los Alamos scientists) .....• 50
Report on International Control of Atomic Energy .35

WALTHER PISTOLS
By W. H. B. Smith
Pictures, drawings and text an the opera-
tion, stripping, and ammunition for every
model Walther Pistol. $2.00

SCIENCE
*Animals of the Pacific World ...............• 25
1.750: Applied Physics for Airplane Mechanics •• 15
1-240: Arctic Manual 25
Arctic Manual (Stefanssan) •........•........ 3.00
1-232: Basic Weather for Pilat Trainees 35
Birds of the Philippines 3.75
Cryptography (Smith) 3.00

11-231: Elementary Weather for Pilot Trainees 10
First Year College Chemistry (lewis) 1.00
First Year College Physics 75
Fishes and Shells of the Pacific World

(Nichols and Bartsch)
Cloth edition 2.50

*Fighting Forces edition 25
General Forestry (Stockton) ...........•...... 1.00
Handbook of Elementary Physics (lindsay) 2.40

I How to live in the Tropics (Hunt) 2.00
How to Vse Your Eyes at Night 10
Insects of the Pacific World (Curran)

Cloth edition 3.75
*Fighting Forces edition ...............• 25

8-280: Military Roentgenology 2.00
Native Peoples of the Pacific World (Keesing)

Cloth edition 3.00
*Fighting forces edition 25

Navigation (Kingsland & Seager) 1.00
Navigation for Marines and Aviators (Polawe) 5.00
Organic Chemistry (Degering) 1.25
Pacific Ocean Handbook (Mears) 1.00
The Pacific World (Osborn)

Cloth edition 3.50
*Fighting Forces edition ...............• 50

11.409: Photographic laboratories 10

•25
5.50
5.00
1.00
3.00

AMERICAN HISTORY AND CIVICS
4.25
3.50
1.00
.75

3.75
1.25

.75

.75

.25

.25
3.00

l•• 's lieutenants (Freeman) 3 volumes, each .. 5.00
't.tt." From Lee's Army (Blackford) 3.50
lincoln the President (Randall). 2 vols ......•.. 7.50
M.mai" of a Volunteer (Beally) 3.50
ltveille in Washington (Leech) ........•..... 3.75

IStonewall Jackson (Henderson) 5.00
Strategy in the Civil War (Deaderick) 2.50

~hroe Days (longstreet) 2.75
[Touched With Fire (Howe) 3.00
,Volunteer's Adventures (DeForest) ......•..... 3.00
War Years With Jeb Stuart (Blackford) 3.00

, World War I

l4mtriCans vs. Germans (By American Soldiers) .25
fighting Tanks 1916.32 (Janes, Rorey, leks) .... 2.50

,Groat Soldiers of the First World War (DeWeerd) .25
:tne last Ballalion (Johnson and Prall) .......• 25
rl.port on Demobilization (Mock & Thurber) •.• 3.00
Jlith Pershing in Mexico (Toulmin) .......•.• 2.00

I.merican Constitutional History (Eriksson) .
Th. Conquest of the Missouri (Hanson) .

ags of America (Waldron) .
• enerol American Government .

istory as the Story of liberty (Croce) .
istory of latin America (Wilgus) .
istary of the V. S. Since 1865 ..
istary of the V. S. to 186S .
oak at latin America (Raushenbush) .
~txica: Making of a Nation (Herring) .
ur American Neighbors ................•...

ket History of the V. S. (Commager and
Nevin) .

hart History of American Democracy (Hicks) ..
udy of History (Toynbee) .
opical Survey of American History (Stockton) .
• of Presidential Power (Milton) .

BIOGRAPHIES
An American Doctar's Odyssey (Heiser) 3.50
Big Yankee (Blanlart) 4.00
Great Soldiers of the Second World War

(DeWeerd) 3.75
John J. Pershing-My Friend and Classmate

(Andrews) ..............................• 2.00
~oda~e Curie (Eve Curie) 1.00
[Nair: Educator of an Army (Kahn) 2.00

ntgamery (Moorehead) .................• 4.00
Soldier of Democracy: Eisenhower (Davis) .... 3.50

1.1. S. Army in War and Peace (Spoulding) 6.00
War of 1812 (Adams) 3.00

Civil War
4b<aham lincoln and the Fifth Column (Milton)

Cloth edition 3.75
fighting Forces edition ................• 25

Conflict (Milton)
Cloth edition 3.50

*fighting farces edition .............•.• 25
Experiment in Rebellion (Dowdey) 3.75
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TWO-BIT BOOKS
Non-Fiction

Birth and Death of the Sun .........•......
Christianity and the Social Order (Temple) .
Conceived in liberty (Fast) .
Dark Invader (Von Rintenlen) .
The Great Mouthpiece (Fowler) .......•......
The lost Time I Sow Paris (Paul) .
life on the Mississippi (Twain) .
McSorley's Wonderful Saloon (Mitchell) .
Meet Me in St. louis (Benson) .
Natural History of Selborne .
Night Flight (St. Exupery) ..
Oil for the lamps of Chino (Hobart) .
One Foot in Heaven (Spence) .
Physiology 01 Sex (Walker) .
Public Opinion (lippmann) .
Saki Sampler (Munro) .................•..
Shipyard Diary of a Woman Welder .
Citizen Tom Paine (Fast) ................•..
Wind, Sand and Stars (SI. Exupery) .

Fiction
Appointment in Samarro (O'Hara) ..•.........
April Afternoon (Wylie) .
Bobbitt (lewis) ..................•......•..
Bell for Adano (Hersey) .
Belt 01 Suspicion (Wakefield) .
Boomerang (Chambliss) .
Embarrassment of Riches (Fischer) .
Family Affair (Schriber) .
Gift Horse (Gruber) .
Good Soldier Schweik (Hosek) .
Gropes of Wroth (Steinbeck) .
The Great Gatsby (Fitzgerald) .
*The Gun (Forester) .
Home Ranch (Will James) .
The Three Hostages .
The Informer (O'Flaherty) ..
The laughing Fox .
laughter 01 My Father (Bulosan) .•...........
lovely lady .............................•..
love Nest (lardner) ...............•.........

Maigret Travels South (Simenon) :'.,:!Mighty Blockhead (Gruber) .
Ministry of Fear (Greene) .
Mr. and Mrs. Cugat (Rorick) .
Nevada (Zone Grey) ...................•..
Night in Bombay (Bromfield) .
01' Man Adam and His Chillun (Bradford) .
One More Spring (Nathan) .
Only Yesterday (Allen) ~
Pol Joey :.9
Passage to Indio ...................•...... ~
Porgy (Heyward) .....................•......

*Rifleman Dodd (Forester) :.:1
Seventeen (Tarkington) , .
South Moon Under (Rawlings) .
Storm (Stewart) .
Trouble in July (Coldwell) .
Turning Wheels b
Valiant Is the Word For Corrie (Benelield) ., .'1
What Makes Sammy Run (Schulberg) ~
White Magic (Baldwin) 71

Young Man w:~;~r~~Ba:;~R'~~~""'" 1
African Queen (Forester) 1-
Alice in Wonderland (Carroll) 1-
Anna Karenina (Tolstoy) 1.~~
Anthology 01 American Negro literature 1.
Anthology 01 light Verse 1.
Anthology 01 Modern Poetry 1-
Antic Hay (Huxley) 1.
Aphrodite (louys) 1.
Arabian Nights (Burton) 1-
Arrowsmith (lewis) ...............•.......... 1
Autobiography of Benjamin Franklin 1
Autobiography 01 Benvenuto Cellini 1.
Bobbitt (lewis) 1.
Barchester Towers (Trollope) 1.
Borren Ground (Glascow) 1.
Best American Humorous Short Stories 1.

Everyday low Guide (Ruben) .
Modern Criminal Investigation (Soderman &

O'Connell) ..............•......•..•.....
Knots and Rope ...............•.........
Plastics (Du Bois) ...............•...•.....•..
Survey of Journalism (Matt & others) .

Mathematics and Mechanics
Moth For All 50
Moth lor General Chemistry (Frey) ............• 75
Mathematics For the Million (Hogben) 4.50
Mathematics Relresher (Hooper) ............• 2.50
Military Application 01 Mathematics (Heinson) . 3.50
Plane Trig Made Plain (Corson) 3.00
Practical Mathematics (Hobbs, McKinney and

Dalzell) ................•.............•. 2.75
Slide Rule .................................• 50
Slide Rule Simplified With Rule (Harris) 4.00
Wartime Relresher in Fundamental Mathematics

(Eddy & Uptonl 1.40

Machines and Metal Working
Fundamentals 01 Machines (Hobbs, Kuns,

Morrison) ..............................• 2.50
Fundamentals of Mechanics (Mott.Smith &

Van de Waler) ..........................• 25
1.422: Grinding Machines ...................• 1 5
1.423: Heat Treating and Inspection of Metals .• 10
'.420: lathes 1 5
Machine Design (Winston) 3.50
10-445: The Machinist 25
Metallurgy (Johnson) 2.50
1.421: Milling Machines, Shapers, Planers ....• 30
Tool Design (Cole) 4.50
Tool Making (Cole) 4.00
1.430: Welding 30

Miscellaneous
Atlas 01 Human Anatomy (Frohse, Brodel,

Schlossberg) 1.50
Auto Fundamentals-Chassis and Power

Transmission IKuns) 4.75
Auto Ignition and Electrical Equipment (Kuns) 4.25
Automobile Engines (Kuns) 4.75
Automobile Maintenance (Kuns) 4.75
Best Methods 01 Study (Smilh & liUlefieldl ....• 60

Modern Proctical Accounting-Elementary
(Soliers) 3.50

Production Management (Simons & Dutton) .,. 4.00

Diesel
Diesel Engines-Operation and Maintenance

(Morrison) ...........................•.. 2.50
Diesel Engines-Theory and Design (Degler) .. 3.00
Diesel Electric Plants (Kates) 3.75
Diesel locomotive-Electrical Equipment

(Droney) 4.00
Diesel locomotive-Mechanical Equipment

(Droney) 4.50
Diesel and Other Internal Combustion Engines

(Degler) 2.50
High Speed Diesel Engine (Morrison) 2.50

Drafting
Freehand and Perspective Drawing (Everett &

lawrence) 1.50
1.1050: Fundamentals 01 Mechanical Drawing .. 15
Mechanical Drawing (Kenison, McKinney,

Plumridge) 2.50
Mechanical Drawing Workbook (McKinney,

Plumridge, Burke) 2.75

Electrical
1.470: Aircraft Radio Shop Practice ...........• 20
Electrical and Radio Dictionary (Gorder,

Dunlop, Haan) 1.00
Elements of Radio (Marcus) 4.00
Fundamentals 01 Electricity (McDougal, Ronson,

Dunlop) , , 3.00
Fundamentals 01 Electricity (Mott.Smith) 25
Fundamentals of Electricity (c) (Mott.Smith) .. 1.50
Fundamentals of Electricity-Workbook

(McDougal, Ronson, Dunlop) 75
Fundamentals of Radio (Gorder, Hathaway,

Dunlop) 3.00
Fundamentals of Radio-Workbook (Gorder,

Hathaway, Dunlop) ......................• 75
11-453: Shop Work 20

THE SECOND FORTY YEARS
By Dr. Edward J. Stieglitz
First-echelon maintenance for body and
mind. $2.95 •

THE COAST ARTILLERY JOUR~AL

Mole Call (Caniff) 1.00
Morine Corps Reader (Metcalf) 3.00
Men at War (Hemingway) 3.00
Men, Women and Dogs (Thurber) ............• 25
Mixture lor Men (Feldkamp) 2.50
Modern American Poetry (Untermeyer) 3.75
My Dear Bello (Kober) 25
New Sad Sock (Boker) 2.00
Our Soldiers Speak (Matthews and Wecter) .. 3.50
Patriotic Anthology (American Writings) 3.00
Penguin New Writing No.2 25
Penguin New Writing No. 10 ...............• 25

GUIDES FOR SELF STUDY
Housing and Building

Building Insulation (Close) ...•.............. 4.50
Building Trades Blueprint Reading, Port I

(Dalzell) 2.25
Building Trades Blueprint Reading, Port II

(Dalzell) 2.25
Answers to Building Trades Blueprint Reading-

No Charge with Set.
Carpentry (Townsend) 2.50
Concrete Design and Construction (Gibson &

Webb) 5.00
Home Ownership (Deane) 2.50
How to Design and Install Plumbing (Matthias,

Jr.) 3.50
How to Estimate lor Building Trade (Townsend,

Dalzell, McKinney) 5.50
How to Plan a House (Townsend & Dalzell) 5.00
How to Remodel a House (Dalzell & Townsend) 5.00
II You Wont To Build A House 2.00
Interior Electric Wiring and Estimating

(Uhl, Nelson, Dunlop) 2.75
Pointing and Decorating (Dalzell & Sobin) 1.50
10.450: Sheet Metal Worker , .........• 20
Stair Building (Townsend) 2.50
Steel Construction (Sandberg) 4.25
Steel Squares (Townsend) 1.25
The Story 01 Architecture in America (Tallmadge) 4.50
Tomorrow's House (Nelson & Wright) 3.00
Use 01 Tools , 3.50

Business
Bookkeeping lor Personal and Business Use

(Cradit) .........•....................... 2.25
Business low (Babb & Martin) 1.25
Effective Retail Selling (Boker) 2.50
Everyday Problems in Economics (Wood &

Simons) .....................•........... 4.00
Fundamental Business low (Christ) 3.00
How You Can Get a Better Job (lasher &

Richards) 2.00
How to Write Better Business letters (Froley) .. 2.25

SAIGON SINGER
By Van Wyck Mason

Pocket Book 01 War Humor (Edited by Cerl) ....• 25
The Sad Sock (Boker) 2.00
Second Navy Reader 3.75
Situation Normal (Miller) 2.00
So This Is Peace (Hope)

Cloth 2.50
Paper 1.00

Soldier Art 25
Soldier Reader (Macy) 2.95
Sound Off (Dolph) 3.50
Stag's Hornbook (Edited by McClure & Benet) . 2.00
Steinbeck's Anthology 2.00
*Thesaurus 01 Humor (Meiers & )(napp) 25
Three Smiths in the Wind (Smith) 2.75
A Treasury 01 American Folklore (Edited by

Botkin) 3.00
A Treasury 01 laughter (Edited by Untermeyer) 3.95
Twin Bedside Anthology 5.00
The Wolf (Sansone) 1.00

THE VETERAN
Government Jobs and How to Get Them (Spero) 2.95
Veteran Comes Bock (Woller) 2.75
Veteran's Rights and Benefits (Erana & Symons) 1.00

A novel 01 cloak-and-dogger operations in
the Orient. $2.50.
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OFFICIAL MANUALS, GENERAL
10.410: Army Boker .
10.405, Army Cook ' .
10.406, Cooking Dehydrated Foods .
10.407, Cutting of Beef .
10.408, Cutting and Preparing Lomb .
10.550, Fuels and Carburetion .
10.205, Mess Management and Training .
10.515, The Motorcycle .

Sesl Ghost Slories .
Best Russian SharI Stories .................•.
Sest SharI Stories of O. Henry .
aesl Stories of De Maupassanl .
Sesl Toles of Poe .
Slathers Karamazov (Dostoyevslcy) .
Candide (Voltaire) .
Canterbury Toles (Chaucer) .........•.....•.
Casuals of the Sea (McFee) .........•.•••....
Cloister and lhe Hearth (Read.) ..•••••..••.
Collecled Poelry of Dorothy Porker •••....•..
Collected Stories 01 Dorothy Porker •..•.•..
Collected Stories of Ring Lardner .
Ihe Compleat Angler (Walton) .

IComplete Anthology of American Verse (Aiken)
, Counterfeiters IGide) .

Cyrano de Bergerac (Rostand) .
Dance of life (Ellis) .
Doring Vaung Man on Flying Trapeze (Saroyan)
David Copperfield (Dickens) .
Dead Souls (Gogall .
Decameron (Boccacial .
Deeping Stream (Canfield) .
Disraeli (Maurais) .................•.....•.•
Divine Comedy (Dante) .
Dorion Gray (Wilde) .
Dracula (Stoker) .
Droll Stories (Balzac) .
Dubliners (Joyce) .
Education of Henry Adams (Adams) .

I Emperor Jones (O'Neill) , .

r
The Enormous Room (Cummings) .
Farewell to Arms (Hemingway) .
Fathers and Sons (Turgenev) .

~ Foust (Goethe) .
I Five Great Modern Irish Ploys .

Flowering Judas (Porter) .
Four Famous Greek Ploys .
Four Ploys 01 lillian Hel1man .
Gorden Party (Mansfield) .

r Golden Treasury (Palgrave) .
The Good Earth (Buck) .

I Gropes of Wroth ISteinbeck) .
Great Modern Short Stories .
Great Toles of the American West .
Green Mansions (Hudson) .
Growth of the Soil {Hamsun} .
Gulliver's Travels (Swift) .
Henry Esmond (Thackeray) .
High Wind in Jamaica (Hughes) .
Homer's Odyssey .

iHunchback of Notre Dome (Hugo) .
I, Claudius (Groves) .
In Dubious Bottle (Steinbeck) .
Jane Eyre (Bronte) .
Jude the Obscure (Hardy) .
Late George Apley (Marquand) .
Leaves 01 Gross (Whitman) .
Life and Doath of a Spanish Town (Paul) .
Life With Father (Day) .
Life and Writings of Jellerson .
Long Voyage Home (O'Neill) .
Looking Backward (Bellomy) .
Lord Jim (Conrad) .
Lust For Life (Stone) .
Madame Bovary (Floubert) .
Making of Man, Outline of Anthropology .
Making 01 Society .
Maltese Falcon (Hammett) .
Man's Fate (Malraux) .
Mayor of Coster bridge (Hardy) .
Memoirs of Casanova .
Messer Marco Polo (Byrne) .
Moby Dick (Melville) .
Moll Flanders (Defoe) .
Moon and Sixpence (Maugham) .
Mrs. Dalloway (Woolf) .
My War With the U. S. (Bemelmans) .
Nona (Zala) .
Napoleon (Ludwig) .
Native Son (Wright) .
Of Human Bondage (Maugham) .
Of Mice and Men (Steinbeck) .
Old Wive. Tole (Bennett) .
Oracles of Nostradamus .
Outline of Psychoanalysis .
Penguin Island (France) .
Philosophy of Schopenhauer .
Pickwick Papers (Dickens) .
Ploto's Republic (Plato) .

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
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Poems of Longfellow 1.25
Point Counter Point (Huxley) 1.25
Politics (Arisiotle) 1.25
Portrait of the Artist As a Young Man (Joyce) 1.25
Portrait of a Lady (James) 1.25
The Possessed (Dostoyevsky) ....•............. 1.25
Precious Bone (Webb) 1.25
The Prince, and Discourses (Machiavelli) 1.25
Progress and Poverty (George) 1.25
Purple Land (Hudson) 1.25
The Rainbow (Lawrence) 1.25
Rebecca (Du Maurier) ..................•.... 1.25
Red Badge of Courage (Crone) 1.25
Red and the Block (Stendhal) 1.25
Red Star Over Chino (Snow) 1.25
Return of lhe Native (Hardy) 1.25
Roan Stallion (Jellers) •..................... 1.25
Romance of Leonardo do Vinci (Merejkowski) 1.25
Samuel Pepy. Diary 1.25
Sanctuary (Faulkner) 1.25
Sopho (Daudet) 1.25
Scarlet Letter (Hawthorne) 1.25
Sea and the Jungle (Tomlinson) 1.25
The Selected Verse of Ogden Nosh 1.25
Seven Gothic Toles (Dinesen) 1.25
Shakespeare's Comedies 1.25
Shakespeare's Histories and Poems 1.25
Shakespeare's Tragedies 1.25
Short Bible (Goodspeed & Smith) 1.25
Short Stories of Tchekov 1.25
Sister Corrie (Dreiser) 1.25
Six Ploys by Kaufman and Hart 1.25
Sons and Lovers (Lawrence) 1.25
Studies in Murder (Pearson) 1.25
Sun Also Rises (Hemingway) 1.25
Tole of Two Cities (Dickens) 1.25
Ten Days That Shook the World (Read) 1.25
Tess of the D'Urbervil1es (Hardy) 1.25

ALL THY CONQUESTS
By Alfred Hayes
A story 01 Rome and its liberators. $2.75.

Theory of the Leisure Closs (Veblen) 1.25
Ihree Musketeers (Dumas) 1.25
Ihus Spoke Zarothustra (Nietzsche) 1.25
10m Jones (Fielding) 1.25
Tona Bungay (Wells) 1.25
Tortil1a Flat (Steinbeckl 1.25
Travels of Marco Polo (Byrne) 1.25
lristram Shandy (Sterne) 1.25
Turn of the Screw (Jamesl 1.25
Twentieth Century American Poetry 1.25
Two Veors Before the Most (Dona) 1.25
Vanity Fair (Thackeray) 1.25
Victory (Conrad) 1.25
Virgil's Works 1.25
Wolden (Thoreau) 1.25
Way of All Flesh (Butler) 1.25
W;nesburg, Ohio (Anderson) 1.25
Wuthering Heights IBronte) 1.25

Giants
Complete Works of Homer 1.95
Complete Keats and Shelley 1.95
Complete Poe 1.95
Conquest of Mexico & Peru (Prescott) 1.95
Three Complete Novels of Sir Wolter Scott 1.95
Flowering of New England (Brooks) 1.95
Forty Days of Muso Dagh (Werlel) 1.95
Great Ghost Stories 1.95
Guide to Great Orchestral Music (Spaeth) 1.95
History of the Great American Fortunes (Myers) 1.95
Jean Christophe (Rolland) 1.95
Les Mi .. ;'ables (Hugo) 1.95
Moby Dick (Melville) 1.95
Mythology IBulflnch) 1.95
On War IClausewitz) 1.95
Origin of Species (Darwin) 1.95
Poems and Prose of Pushkin 1.95
Short Stories of Ernest Hemingway 1.95
Sixteen Famous American Ploys 1.95
Sixteen Famous British Ploys 1.95
Tristram Shandy ISternel 1.95
War & Peace (Tolstoy) 1.95

Illustrated

Autobiography of Benjamin Fronklin .
Brothers Karamazov (Dostoyevsky) .
Crime and Punishment (Dostoyevsky) .
Divine Comedy (Dante) .
Emerson's Essays ..
Green Mansions (Hudson) .
Holy Bible .......................•.........
Jane Eyre IBronte) .
Leaves of Gross (Whitman) .
Pickwick Papers {Dickens} .
Poems of Longfellow ....................•...
10m Jones (Fielding) .
Wisdom of Confucius .
Shakespeare's Comedies .

MYSTERY AND ADVENTURE
Anything For A Quiet Life (Avery) .
Billy the Kid .
Block Cripple (Keverne) .
Bluewater landing (Reid) .
Bullalo Box (Gruber) .
Bugles in the Afternoon (Haycox) .
Captain From Connecticut (Forester) .
Case in the Clin ic (Loracl .
The Cask .
Danger Zone (Walsh) .
Darkness Falls From the Air (Bolch in) .
Dark Square (Meynell) .
Dote With a Spy (Maddock) .
Death Down East (Bloke) .............•......
Death of a Saboteur .
Dr. Toby Finds Murder (Schley) .
Escape the Night (Eberhart) .
Evidence of Things Seen (Daly) .
Fighting Buckaroo (Curran) .
The Fog Comes (Collins) ..
Goodnight Sheriff (Steeves) .
Heads Vou Live (Hume) .
House Without a Door (Daly) .
Inquest (Wilde) .
Ironsides Smashes Through (Gunn) .
The Knife (Adams) ..
Man From Peace River (Reid) .
Mr. Angel Comes Aboard (Booth) .
Mr. Mortimer Gets the Jilters (Gray) .
Murder by Marriage (Dean) .
Murder in Fiji (Vandercook) .
Murder in Mink (Dean) .
Navy Colt (Gruber) .
Net of Cobwebs (Holding) .
Nine Times Nine (Holmes) .
Nineteenth Hole Mystery (Adams) .
No Hands on the Clock (Homes) .
Nothing Can Rescue Me (Daly) .
O'Halloran's Luck (Benet! .
On Ice IDean) .
Patience for Maigret (Simenon) .
Policemon's Holiday (Penny) .
The Prisoner of Zenda (Hope) .
Rogue Mole (Household) .
The Rynox Murder Mystery (McDonald) .
Soy Ves to Murder (Bollard) .
Scaramouche (Sabatini) .
Simon Lash (Gruber) .
Six Feet of Dynamite (Gray) .
Spades a' Midnight (Maddock) .
Step in the Dark (White) .
Strange Case of Miss Annie Spragg (Bromr.eldl
Toles of Piracy (Defoe) .
Then There Vlere Three (Homes) .
This Gun for Hire (Greene) .
The Town Cried Murder (Ford) .
Trail Boss IDawson) .
Unexpected Night (Daly) .
Vanishing Corpse (Gilbert) .
Wonted for Murder (Holt) .
Was It Murder~ (Hilton) .
Whispering Man (Holt) .
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LET US DO YOUR ENGRAVING

jRis.s )111r.ntl"C ,fihuming
ee OLD f:NGLISHeQ LIGHT OOTHIC

MR. ALFRED HAY SELBY

The Journal is equipped to handle all your engraving requirements and we would like
to solicit your business.

All orders receive our immediate attention and will be mailed out about three weeks
after receipt of your order.

Please make your selection from styles shown and ORDER BY NUMBER.

DR.JAMES Roy ACKER
eo HEAVY GOTHIC

jilt. IDillimn llodon I'trnl
OQ "'OOERN OLD ENGLISH

53 SCRIPT

MR..IR.WIN L.BALDWIN
01 ARCHITECTURAL -ff!n•.1f'llUr It ~rl1l?

70 ~OOERN DUn.IN!: OLD ENGLISH

:J;ll'sJames J9vis 31ff/soll
~S C .. e~CT

.Jl{;ss 'JItWG 9(I!chI'e
so TRINITY

Miss Gertrude Wallace
ez LOWER CASE GOTHIC

NR.,\.'\D ;-IRS.JosEPIi LEO SULl.l\:\.'i

~Irs.Elizobeth Kennedy
e,... eL,.Ac .... LOwER CASE:

;\In. GOHDON TlIO:'olPSON

Licutcnant Goloncl Paul }'xgc
?Z OUTLINE: ,..OO.,.,£.O ROMAN

I,
I

PRICES OF CALLING CARDS, INFORMALS AND BIRTH ANNOUNCEMENTS
CHARGE FOR PLATE

Address Line
$1.50
2.00

~1i:l5J05cphinc Cole lIalc
7<4 OUTLIN!: RO,.. ......

;\1 H. BEHX.\Hn K. Hl<;nEDITII

Name Line
Script style (Numbers 50-55 Inc.) $2.00
Solid and Outline (Numbers 56-74 Ine.) 3.00

CHARGE FOR PRINTING FROM PLATES
II/formals Birth Allllollllcemellts, Ribboll Tied

1.75 50 4.00 50 7.00
2.75 100 6.50 100 12.00

\VEDDING ANNOUNCEMENTS AND INVITA nONS
CHARGE FOR ENGRAVED WEDDING AND ENCLOSURE PLATES

All Script Styles, per line 2.00
Solid or Outline, per line ...........................• 2.50

Visiting Cards
50 .

100 .

CHARGE FOR PRINTING FROM PLATES
lJ'/ edding IIl/'itatio/1S or Annoullcements

50 7.00 100 12.00 50 .
EneloSl/re Cards
3.50 100 . 5.00

All prices Inelude Ell/'elopes when Appropriate

A DISCOUNT OF lOro MAY BE DEDUCTED FROM THE PRICES QUOTED.

Quotations ,yill be forwarded on regucst for any social engraving not listed here.

Order from

The Coast Artillery Journal
WASHINGTON 4. D. C.6:~1 p('llIIsyhania Avenne, N.W.


