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ASSOCIATION ROTC MEDAL WINNERS

This year the Coast Antillery Association resumed th:Ernrﬁte
of donating 5 medal to be awarded to the outstandin canced
studdent in each of the Coast Antillery Corps Senior ROTC units.

Due to the statos of the ROTC during the war, donation of
the award was suspended after 1943 but the meception which it
received this vear highly justifics the decision of the Executive
Council o reinstate it.

Although the Association has hitherto ibed the rles for
the selection of the recipient, it was decided to leave the method
to the discretion of the President of the University or College
during the present period of reorganization.

A short sketch of each of this year's recipients Follows:

University of Alabama: Emest L. Brown from Mobile, ﬁ!u-
bama. Cadet Brown is 20 years old and a graduate of the Mobile
public schools. During the war he served as a radio operator in
the Merchant Marine. He is Executive Officer of the Cadet Bat-
talion and a member of Four honor societies.

University of California (Berkelev): Donald F. Whistler of
Palo Alto, California. Cader Whistler is 24 vears of age and
holds the cadet rank of Major. During the war he served seven-
teen months overseas with a chemical mortar battalion and was
swarded the Bronze Star and the Purple Heart Medals.

University of California at Los Angeles: James V. Traughber,
who holds the cadet mank of Captain.  During the war he aw
overseas service with the 13th Armored Division and participated
in two campaigns. He is a member of four campus societies and
has been awarded a varsity letter in track.

University of Cincinnati: {Two awards were made as the Tﬂ—
vious medal donated had not been presented.) Danald 1. John-
ston of Wyoming, Ohio. Cader Johnston is 22 vears of age and a
eadet First Licutenant. During the war, he participated in two
campaigns and one invasion i the Asiatic theater as an am-
phibious tractor drver.

Edward J. Farmer of Hamilton, Ohio. Cadet Farmer is 23
vears of age and a cadet First Licutenant. During the war, he
saw service in the Navy as an Avistion Radioman 3nd Class.

The Citadel: Marion Pinckney Shuler, Jr. of Orangeburg,
Sauth Caraling. Cadet Shuler is 19 years of age and at present
is o member of the hand. He led the Junior ROTC CAC class
with an avemage of 97%,

University of Delaware: Kurt L. Seligman of Arden, Dela
ware. Codet Seligman is 24 vears of age and holds the cadet
rank of Major as Exccutive Olhcer of the ROTC Bartalion. He
is also 1 member of the varsity track and soccer teams.  During
the war, he saw combat service with the 102d Infantey Division
and was awarded the Purple Hearr with Ouk Leal Cluster.

Fordham University: Henry H. Ues of Clifton, New Jersey,
He is 24 vears of age and commands the Cadet Battalion with
the rank of Licutenant Colonel. Cadet les served with the 97th
Infantry Division hoth i the ET.0. and the Pacific when it
wils loved, He eamned two campaign stars in Europe as a
member of 2 105mm howitzer bartalion,

Geargia School of Technology: Buck Mickel of Elberton,
Georgia. Cadet Mickel holds the rank of Captain in the Cadet
Corps. During the war, he was a Naval Reserve Cadet Mid-
shipman in It’fw Merchant Marine. Ile is a member of six
campus societies,

Hampton Institute: {uim C. Littlejohn of New York City,
New York. Cadet Littlejohn s 20 vears of age and a Cader
Captain. He is o member of ve campus societies and captain of
I’!‘-‘SI the school track and wrestling teams.

University of Kansas: Bobert A, Franklin of Kansas City, Mis-
souri. Cadet Franklin is 19 years old and a Caprin in

of the Cadet Corps. He s a graduate of the Missouri Military:
Academy where he received the Chicago Tribune Medal for gens
eral military merit.

Kansas State College: Joe E. Zollinger of Junction City, Kane
sas. Cadet Zollinger 1= 24 vears of age and a Lituinmu'zhimc_lg
in the Cadet Corps. He is 8 member of eight campus societies,
He saw service in the ET.O. from the fall of 1944 till the end
of the war a5 liaison agent for the 99th Cavalry with the 14th
Amored Division. '

Universiey of ‘Maine: Claveon Edward Johnson of Bangor,
Maine. Cadet !ulmsm 24 vears of age and is 1 Second Licu-
tenant i the ‘ uring the war, he saw service in
the Navy as a 2nd Clasc Fire Contralman and is authorized fve
campaign stars for service in the Pacihe.

Ulniversity of Minnesota: Wilson L. Wells, Je.. of Wahkon,
Minnesota, Cadet Wells is 22 years of age. ing the war,
Cadet Wells saw service both in the Army and the ?N}:\r}r with
the 14th Armored Division at Camp Campbell, Kentucky, and
LLS.N. T, Bainbridge, Maryland, respectively.

Mississippi State College: Lawrence E. Baldwin of Crowder,
"rtmﬁa:;rpl Cader Baldwin is 24 vears of age and a Captain in
the vt Corps- Du:ﬂ:f thee war, he spent fve and one-half

vears in the Army incl

img six months on Okinawa.

University of New Ilun‘ll]u;lﬂmr James 5. Weeks of Keene,
New Hampshire. Cader Weeks is Licutenant Calonel of the
ROTC Bamalion. He i a member of four campus socicties:
He saw three and one-hall years overseas service during the war &
as 4 40mm gun commander in the 210th AAA AW Batmalion. |

University of Pittshurgh: Joseph L, Walker, Jr. Cadet Walker |
is 25 vears of age and is Cadet Battalion Commander wtih the
rank of Caprain. He is.a member of three campus societies. In
the war, he earned three battle stars for campaigns in the Pa-
cific during thirty months overseas.

UIniversity of San Francisco: John F. Marias of Piedmont,
Califormnia. Cadet Marias is 22 vears of age and 2 Cadet Lieu-
tenant Colonel in command of the ROTC Battalion. He is.a
member af one Lﬂ'm{mi society., While in seevice in the Pacihe,
he was awarded the Philippine Military Merit Medal with
vluster, theee bantde stars and one ammowhead for combat service |
in New Guinea, Levee, Mindora, and Luzon.

Agricultural and Mechanical Caollege of Texas: Edward 1.
Bateman of Wills Point, Texas. Cader Bateman is 19 vears of 1
age and a Captain in the Cadet Corps. He is a member of two |

campus societies.

Ultnh Srate Agricultural College: Gordon L. Schyvaneveld:
whao js Cadet Licutenant Eﬂlunﬁﬁn command of the ROTC |
AAA Battalion, He is o member of two campus societies and
the varsity basebhall team. During the war, he served with the
4th Infantry Division in the E-T.O. and s entitled to wear the
Bronze Star, Purple Heart and French Croix de Guerre miedals,
and the assault arrow and five battle stars om his E.T.0. ribbon.

Virginia Polytechnic Institute: Wesley L. Baum who & a
First Licutenant in the Corps of Cadets. He is a member of five
campus societies besides being active in intramural athletics,

Washington University: Edward E. Fesler of St. Louis, Mis-
souri, Cadet Fesler §s 22 vears of age and holds the mnk of ,
Cadet Mujor. He is a member of three campus societies. He
served  with the 95th Infantry Division in Europe and was:
awarded the Purple Heart Medal for being wounded in action,

University of Washington: Robert P. Hungate of Kent,
Washington. Cader Hungate is 21 years of age and is a Second
Lieutenant in the Cadet Corps. He is o mtrnFL-.-r af ome campus
sciety, During the war, he served with the Army Air Fores
Communications Svstem.
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(Editor's Note. The accompanying article is based on
tecords contained in the author’s Operations Office
Diary which he carried from Corregidor through more
than three years in Japanese prison camps, and his per-
‘sonal diary, found when Corregidor was re-taken, and
eventually returned to his wife. The play by pla} ac-
count herein is therefore absolutely auchentic. )

War Cones

A 11]L|:11-.|:|L in the Harbor Defense Command Post
]alhlul noisily, jarring the early moming quiet of 8 De-
cember, 1941, As [ picked up the receiver, the clock indi-
Il.Jti.‘ti 3:40 am. The voice | heard was that of (.LpT.un
‘Bob Brown, Aidedecamp w0 Major General George F.
[ Moore, Commanding General of the Harbor Defenses of
s Manilz and Subic Bays.

“Rudie Fabian® just |1hun1:f.l me WO messages he pi-..‘h*f.f
|'I-l|1 a few minutes .1:,-::." said Bob.
| “Let's have ‘em.” said [
| "Hoestilities commenced with air raids on Pearl,”
\"Air raids on Pearl Harbor. THIS IS NOT DRILL!"

Both messages were signed by the Naval Commander-in
Chief, General Moore, h]l!l ihltl alsn goten the word from
Fabian, came at once to the Command Post, |LLr1mp|mu|
'by Colonel Joseph F. Cottrell, the Harbor Defense Execu-
tive, and followed shortly by several other staff officers.
This was IT. The war we had feared was inevitable had ar-
prived. A few davs carlier 1 had received a letter from my
wife written in San Francisco on 18 November, 1941 ir
which she remarked:

JI'ILi.

“If war comes, and everyone savs it will, | suppose I need
L. Rudolph I. Fahian, L'SN, in charge of Navy Radio [atercept Station
m Co rregidos

B

not E:)'.IL JI.I[ VO SDOn.

" Little she knew how right she was.

For several months we had been rotating one third of the
command in positions of readiness each month, and for the
past eight days all units on the fortified islands of Manila
.I“I..i "“;uhlﬁ B.'!.‘i'n ].LILJ 111..'!.'11 At ]Nl“lt' ﬁtaili(]l!h, undvr I..'I.'.I]'Hllnl..l'
s iJiL'r'[. -l-ill-i‘\ I!'I.L‘ ”.'I.I'I‘l‘lli““ D .!I._'L'LI'.II Wwal L'LP“di‘THJI'Ib was
slight indeed.

General Moore promptly issued the necessary orders to
b | Fﬂ]i'lll"_.h Thl"\. Jﬂ{l I[ql]'l"u]"['ll[l'Lﬂ.l I.'hr.: [ext U{' Iill.!‘ 'I.]:!}I\'L Imes=
MIZCS (0] {_JLI'ILTJ.] ."nT:{L.‘I.rﬂmr:. l!t‘ﬂ.{lllu.!ﬂc’r‘.\ ]I'I hl."'l]].i..
designated USAFFE. Then, at 6:02 a.ax. this communica-
non was Tl."l.,"i_'i'l.'l..'li! I.TUI]I IIII." }u].iﬂj].'l TIC.!L]LII.I.II"[[‘.TH:

A stare of war exists between the United States and
] apan. Covern ".-JI.IrHL" qLLLUhiIHL‘l\ That made it official.

QOur portion of General MacArthur's LS. Forces in the
Far East consisted then of ||'|Emn1m|h|!. 275 officers, 2,000
American enlisted men, 1,200 I-"I'lllil'li'lli'l.l..‘ Scouts and 400
Philippine Army personnel. These troops were distributed
among lh{" hutr Inrnllul.l I'\]'ll'lll‘\ ﬂnt;ll]nq m an :II:Tr.‘Lu!]r
!lﬂl. ACTOss Ihtj‘ eniance o \1 ]“ﬂli H;I'l L\t'."PT t'r}f Wi I'.h-it
teries of Scouts garrisoning Fort Wint on Grande Island
in Subic Bay, some 30 miles up the coast northward. (See
JlLIl_I u|1|‘.nr\LT|,_'. )

The longest range cannon in the Harbar Defenses were
two hatteries of 127 guns on Corregidor with all around
fire and a horizontal range of about 30,000 vards. There
were also other 127 gun batteries, besides mortars for high
.mcr]:_ fire, and smaller ¢ alibers. At the other three Nanila
Bay forts, calibers varied from 3" to 147, while at Fort Wint
the heaviest guns were 107

"!." 11L..!.\1. SEACOAST ArmMmament was “F Fllf. ‘ll‘l ‘-Pr]f.l .'1:"! ar I
type and had been emplaced prior to the present dav con-
cept of air warfare. Thus, \ﬁ'uh_ formidably designed 1o
repel any attack from sea, many batteries were wide open
tor aerial [:-r_-m!u1'u| as well as vulnerahble to artillery fire from
their rear, such as enemv hatteries hrim, from l]'.h: .]n]j.H.t’n‘
shores of Bataan or Cavite Provinces. The protection of
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these Hanks was not & Harbor Defense function but de
pended on such mobile forces as were available in the
Philippines.

Antaircraft units were equipped with pre-war 3 AA
guns, caliber .50 machine guns and Sperry 60" search-
lights. Two radio direction hinding sets were received in
D!'..'l:ul:xr 1941.

A briel word on the tactical organization may be worth
while. The three major elements of the defense were:

The Seaward Defense Command,
l‘nu'l D. Bunker, CAC.

59th CA (American) (less Battery 1)

9lst CA (Philippine Scouts) (less Bat-
terics C and E

924 CA (Philippine Scouts)

Ist CA (Philippine Army)

under Colonel

'1 ﬂ)ﬂl‘lﬁ.

2, The Antiaircraft Defense Command, under Colonel
Theo. M. Chase, CAC.
Troops: 60th CA (American)
Batteries [-5%th, C-91s and E91st CA.
3. The Beach Defense Commaond, with Colonel Sam

Me( 'u"nugh as Executive for Beach Defense.
il | roops: Alternate mission or all troops.

For anyone serving in the Plul:ppmu during the vears
Imlllt'd:.'lh.‘h preceding World War 11 the Thuuuln ol war
with ]:lp.m was ever present, including the p«mihlhh of a
surprise landing attack prior to any formal declaration of
war, War [‘Il.h‘h 111! refore prov Aded a i{ 111 1--~1u'nmr nt for all
Harbor Defense troops:

Ist: An M-Day assignment 1o their organic armament
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2d: An assignment to emergency beach defense missi
in the event of such a :mrprif.u L]_ndjng attack.

These pl.;nh. or variations thereof, had been in effect |
several years, '

As time progressed through 1941 the wisdom of s
plans became increasingly evident. Accordingly, with
availahility of long delayed appropriations, intensive prepas
ratiims w eI Inﬂ:tutl‘ﬂl 'I-[}r [I'“..' P[ﬂ\i‘h]ﬂll I'_!{ qufh mgans
were possible 10 increase the effectiveness of the Har
Defenses. Many of the projects thus initiated contribue
to the story 1:|11t folliows.

Among the more important of these was the laying of
the mine fields across the entrance channels 1o Manila
in the summer of 1941, The Coast .\rl]llrr} controlled mine
field closed the north channel while the Navy conmc
mine field effectively blocked the south channel.

When news of the Pearl Harbor attack was Hashed to
'\I“pp]"q |n I“Illlll‘Fin[ walders I‘t“_fl._ was o Li._"nl.rﬂl ru_‘-u_,['i [u
the safety of Manila ]3.1\ rhmuhhuut tlw d,n' on 8 De-
cember, vessels of all types were entering the bay lhmugh
the controlled mine field, always with coordination between
the Navy Inshore Patrol and our Seaward Defense Com:
mand.

Owur brst Air Raid Alarm came ar 10:26 a.nm. when o
flight of 17 enemy medium bombers was reported from the
direction of Neilson Airport, near Manila. The Hight
[urnld “H W lthl]l!t (.ﬂl“lnn‘ “’Ill"iln r.]“;‘_l

At 1:15 p.ar. however, three medium bombers |1.1wd|
:Il.l‘!'l Eist U‘E- L“rrlhlll{lr I.Illd I.—U‘“. IthIll,“\ I\\l.l .1I'I.I!..1irl.r1ﬁ
I'I.Illl.l‘lt“‘u [-59th and D-60th, tri'-r:nui hire, *-.L\Lrth J.l.'lnuglng
one Fl':nlnl I}'I'Li".'i I'-N.."ﬂ-]n our {i"”l“]—lﬂ W '!T ]n thl:." [ilfimr
Defenses of Manila Bay.

That night we had a report from Major S. A. Mellnik;

gl
- o '- f“‘
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Prewar review of the Corregidor garrison by Major Genemal George

Grunert following presentation of the Coast Artillery

Association Trophy 1o the 92d CA (PS).
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The V for victory chalkmark is clearly visible on the helmets of this 3" antiaircraft gun crew, This picture was taken on 3
January 1942,

DAC, o staff ofheer at l'5u|l]']|::1r-['.—|.1~: Aitillery Command I.u.]' well out of range of most ol our antinireralt bareries.

]'rl..u’.u-lu.ul:u rs in Manila, of enemy air mids thar morning At that time B-60th was the only battery equipped with
on Baguio and at noon on Clark Field near Fort Stotsen-  mechanical fuzed ammunition reaching to the nomal
barg. In the lotter, many B-17s and P-38s had been de  ene my bombing altitude of around 30,000 feet. Even so a
soyed on the ground, a loss we could ill afford as of course  number of medium bombers were shot down during these
none of these were l._l|:t|._n] carly raids over Correpidor, southern Baman and Fort Wins

We did gol 0 momentary thrill from LS. |[|:-_'!'. Lom Meanwhile. all Orgamzations Were lappsy |||;:;1|||-_: 11y,

TR [ }[_|||u_,- ]; AVTC S ||r-.|1| WS L fl:',: Ntates on :|I1

|]| l._‘l_ ng I]I!II Positions lIIpllllu]!llll. il
morning of 9 December. Said he

Tew ol :]u sl lters :||:_;||! !‘. |-a'."| .--1l'-|I|I._'I;'-|| |..,”||. rJ'lh-i

camoullaging, and san

1 i W - T i ,_-:E (T Tida LS o it riiet 5
The message | send to you in America is this: W 'I'” t were of spimter-prool type construction EHI on s
the Front line ar 1:',','-':.’”1;; to the death, for we have batteries wWith an exposed Hank or rear toward E"""'“'

. . I » . - i Eviy |
. 24 e i JMOR i AT LALIES i M [’ S, M [
abiding confidence in our cause and in our leader. We  cTEUICO protechive barricades of timber, il | drums

kniow ‘.h.!! vou !'I-:l. i ||””_|t W |'-'_ i ”I! s !'-'-'!E" and i!l.i! I||,||, ._..|| EArith Or ans ..,|..|_ MmaAtCTIaALS .'|.'...II|..|I‘11'.

you will not permit divided counsels or capital labar dis On 14 E‘hu mber, the Harbor Defense Command Post
putes or red tape or anything else to delay your getting Va5 mo ed from Topside, Corregidor, to Lateral No. 2 in
effectivie h |IL o us before it is 100 late. We ore in the Malinta Tunnel where it functioned throughout the cam
1:h:|: to stav. War enjoins upon us all action, action, pagn ”' s was one of the numerous smaller tunnels open
ACTION! Time 15 of the \._,_11”,.__( [}‘.,“ []‘\ AMEI mg olf the mair [rassagewa under Malints Hill. The
ICAI" Station Hospital had already occupied its Malinta Tunnel
. : quarters as had the Navy
u__lll.. o SRttt 1o pass ere that longed-or help By agreement with the Navy, all lighthouses in the vi
Erved cinity of Manila Bav had been extinguished. General Ma
B The next few days saw Japanese land \parri and  Arthur however authorized the occasional use of Corregi
!‘”m rthermn {1- on while small enemy forces ap dor Light to facilitate the entrance of submarines. For each
Peired at [;-,;.w;‘: and --‘.|ur scouthern ports. From bases  entry a secret schedule was agr ed upon for the light. The
B Formo Japanese air forces were carrying out daily Navy maintained a “control ship” inside the bay near the
VY E--.-n‘.‘.m'.n-;'- of Cavite Navy Yard, Neilson Airport, entrance to the L'l'-.:l'”“l;.! through the controlled mine helds.
Nichols Field and the Manila Por ."nra.u [hev would ar I}lurm passage of the submanne, the mines were to be on
Bve about noon, unload their bombs, then SWINng out past “safe,” with the LJ:'I.JI'I‘F.ILE i |r1.||1" buoys illuminat tesd |n. )

the {orrified islands on their retum 1o base, being careful to  coast searchlights on Corregidor. Action by the Naval In
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shore Patrol and the proper Harbor Defense stations were
coordinated for each :

For exit or entry of commercial vessels the same pro-
cedure was followed. This part of the operation had been
routine ever since the mines had been put down, hive
months earlier. Even so, a most regrettable catastrophe oc-

A fast inter-island steamer, the SS Corregidor, sailed from
Manila for points south some time after dark on 16 De-
cember. Hundreds of people from the southern islands,
caught in Manila when war broke, rushed the gang plank
at the last minute in a d;srcmm effort to get home. How
many crowded aboard will never be known but 1 heard
estimates of from twelve to fourteen hundred. All cabins
and the decks were full.

Concurrently with her arrival outbound at the Control
Ship the Navy was bringing in six submarines which de-
layed the exit of the Corregidor several hours. As the last
sub turned into Mariveles harbor the Control Ship was
about to signal the inter-island steamer to when,
BOOM! She hit a mine in the outer field and sank in 3
minutes with heavy loss of life.

Navy small boats from Corregidor and Mariveles picked
up 280 oil-soaked survivors most of whom were treated at
our Malinta Hospital, then transferred w0 Manila. Naval
officers stated they had been informed the previous after-
noon that the vessel would be going out but never author-
ized her 10 pass the Control Ship. Neither were the Harbor
Defenses informed that such an exit was anticipated. The
Captain of the ship had traversed the mine fields several
times previously; he knew the regulations and was familiar
with the channel. It appears he proceeded on his own initi-
ative, without permission from the Inshore Patrol or il-
lumination of cmnm:] buoys by our searchlights. Unfortu-
nately his course swerved from the channel just before he
cleared the outer mine field with the resultant catastrophe.
As he himself was lost all the facts will never be known.

The first Coast Artillery casualties occurred in the homb-
ing of Fort Wint on 21 December when several men were
wounded. The next day the Navy ordered the complete
mining (Navy contact) of the entrance to Subic Bay, to
be completed by dark, 23 December.

By that time the Japanese were advancing rapidly down
the Central Plain of Luzon as well as northward from
Tayabas Province. When it became evident that Manila
must be evacuated all L. S. troops were ordered into Ba-
taan in accordance with earlier war plans while we on Cor-
regidor were notified of the early influx of the High Com-
mand from Manila.

They arrived on Christmas Eve, after dark, and included
General MacArthur and family, with USAFFE Head-
quarters, L. S. High Commissioner Sayre with his family
and staff and President Quezon with family and staff. Be-
fore morning other parties arrived, including Admiral
Rockwell and Naval District stff, Headquarters Philippine
Department, and about 900 officers and men constituting
the first contingent of the 4th L. S. Marines. This regi-
ment had recently arrived in the Philippines from duty in
Shanghai. After the evacuation of Cavite and Olongapo
Navy yards, it was attached to the Army for tactical em-
ployment and assigned to the Harbor Defenses.

July-Augy

The remainder of the outhit, under Colonel S. L. How}
ard, USMC, arrived on the evening of 27 Decembed]
making a total of about 125 officers and 1400 men, Th
regiment, supplemented by Coast Antillery manning
75mm and 155mm guns, wok over the Beach Defenses gft

In conformity with the general withdrawal plan,
eral MacArthur had ordered Fort Wint evacua
Christmas Day. At 6:15 p.ar., Colonel Napoleon B
the Fort Commander, radived in code: “All personnel)
evacuated with matériel as directed.” That included 34 of
Ricers, 505 enlisted men, 2 ten-ton tractors, 2-155mm guns,
43" antiaircraft guns with fire control equipment, ammuyf
nition for both calibers, and 1-60" antiaircraft searchlight
The remaining seacoast armament was rendered ioe ]
able prior to evacuation. All from Fort Wint joined
the Bataan forces. Colonel Boudreau himself rejoined th
Harbor Defenses and was assigned to command Fort Fran
which position he held until surrender. 3

As December wore on, the Japanese established their own
air bases on Luzon and ed to bomb their objectives
at will. All day long their planes could be seen circling
over Manila Bay, Bataan and Cavite, Three weeks of thid
aerial bombardment made 2 shambles of the Cavite Nawy
Yard, wrecked Neilson Airport and Nichols Field, and
left the bay dotted with burning or sinking vessels. On
29 December the attack switched to Corregidor.

[xrriar Asniar. Bompanomest Penop

After a quiet morning with fleeting clouds ar abouy
18,000 feet, the Air Raid Alarm sounded at 11:54 A and
the antinircraft guns opened hre. The attacking force
which consisted of 81 medium bombers and 10 dive bomb
ers, approached in formations of 27, broke into smalles
roups of 9 each, and passed over us in waves, raining
mf: on our little island. Between runs, the dive bombe
were strafing the batteries with machinegun fire. The a
tack lasted until 2:15 p.s. by which time all of Corregi
had been blasted with 300 Ib. bombs.

First to be hit was the Station Hospital, with its hu
Red Cross clearly painted on the roaf. Scon the Topsi
Cine, Corregidor Club, and numerous other wooden s
tures were burning as was the Navy gasoline storage du
at the tail of the is The antiaircraft batteries
in for heavy bombing, especially B-60th, Also hit were
various barracks and quarters, water tanks, 60th CA garage
and shipping in Corregidor Bay. Two Philippine Army
servation planes at Kindley Field were also destroved.

Power, water and communication lines generally were
disrupted. Casualties were 22 killed and about 80 wounded’
In my rounds 1 discovered that one bomb had hit just aul-‘
side the quarrers which Colonel Louis Bowler and | shl:u'e-l:].I
blowing out all doors and windows in the house and really
wrecking the place. Miraculously, Colonel Bowler's two
beautiful Persian cats had esca injury. Our Filip
house boy took to the bushes but showed up later. H
wanted a pass to go to Manila “1o see about his brother.
He got it. | didn't blame him;—1 had no “brother in M
nila.” Everyone realized that this was only the beginni
and steeled himself for what lay abead.

Our antisircraft meanwhile had exacted a heavy
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down 9 medium hombers and
¢ planes, tor which they were ofhcially commended
Detense Commander. The Japs had made
['hey im

30,000

from the enemy by shooting

by the Harbor
1 | . 4 1

» mritstanke ol coming In at around 20,000 teet

raised their bombing

| tveles it
meriately .||!I.'..|_.'._ D .'.!!'l LI

Thei propa
hat mid on Cor
wocessful battery
the ‘Rock' is in flames, and Corregidor as a fortress is

* 1.2 1
! Ime would 1t I”

ganda radio in Tokvo then |~|-|L|-Ji'..' announced
regidor by Japanese |-:.L::-.- was
even on the island has been silenced,
nowW
g pocdd as useless,
|]~| thi !_i:\.' Htermoon ol ‘.'EI!I. next I.i.l:.'_ autside !!11' st
partal of Malinta Tunnel, were held the Inaugural Cere
monics of the President of the Philippine Commonwealth
The cath of olhce was administered o Mr. Quezon by the
Honorable Jose Abad Santos, Chiel Justice, Supreme Court
of the Philippines, after which the President made a briel
maugural address. He w His Excellency,
Francis S. Savre, LLS. High Commissioner to the Philip
1

pi:r”"‘ whio -_[;.-L{- l.!.-.-|| 1o :E‘::- UH::ni. H‘..liw—. then !4.h| H ]

5 followed Tw

messape [rom President Booses elt, Aher the oath of
w the Vice-President, Mr. Osmena, General MacArthur
ok brietly bur impre ssively. It was evident that he was
f!ﬁ']ﬂ'- moved. The National Anthems ol the ]’hl]l]llurnw
bad the United States were to have been ]‘l":.'.'fui. by the 91st
Coast Artillery Band, closing the program, but the enemn
pombing of the previous day bumed their barracks and in

l'!.ll."n L &

gruments so a small organ, played by one of the ladies in
M. Quezon's panty, sulficed instead

| January was a not <o El PPy New Year, Th Fn]h WOT
Mmost in Manila. The rear echelon of USAFF] ill.tl.lltn.l out
st ihead of them For Corre
Porr Area
NOON <8

gidor after destroying records
warchouses, and installations. DPuring the fore

lap fighter plane swooped low over Kindley Field, a
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small air strip on the tail of 1..-.1r:r_~_[|~|--'. I:-.i:E--r'_l M-60th
CA (antiaircraft machine guns) opened fire and alter the
first bursts, the plane
Manila Bav, Many vessels from Manila, including Presi

the

crashed near a Navy small boat in

Casiana, had taken refuge under
lust betore the

evening meal, I heard the President phoning to Mr. Jorge

i--,'l ] i & .i:u
dent Luezon s yocht

the shelter of our Corregidor butteries

Varcas, his former Secretary, whom he had left as his

5 ir.|._f'

resenanve m "'rl '.Il||.', I ||- I-IL!L.’ was 1'i."l.l o0 1o TILIL' reas
i

thing there, TONIGHT!"

; o ' e
2 January dawned cloudy with a ceiling of about 5,000

Lry |.|-I_;(' .Ii‘.l! I"li,{i]l EVETY

feet. We did not like it and sure enough, the Jap bombers
took advantage to attack, dropping through the clouds, let

ting go wherever they happened to be. and disappearing
3 3 =4 | i
into the clouds again. By 2:30 poa., 54 enemy planes were
operating in the area of the defense. The attack concen
uated on lopside, pounding the barracks and quarters

hé¢ car

a 'I.'l.-'ll.ll.!l,'l'. SITUCIUTE, WIS |!:-:[ .|l]l.]
burned with several casualries. The Command Post

]'....‘lm:; L-60th, on South Shore Road, received a direct i,

again, 1 barn

3
killing the battery commander, Captain Alva L. Hamilion,
and three of his men. Total casualties were 13 killed and
about 30 wounded
Ihere ensued several consecutive davs of bambing. From
fragments assembled it ..!1]u-.'~.1-.-~| thar 1,000 Ib. bombs were

being used, moking craters 40-50 feet across. At Battery

Geary (12" mortars) where the assigned personnel (from
Battery H-3%th) had been constructing a  bomb-prool

‘-l'l':_lil_ Ls 44 men ul COVET 1IN 'Zl'l.l. '-I.'l-l.'ll'l1'I]'l|.l."||.'l.| SITUCTUTE
when the Air Raid Alarm sounded. Unfortunately a large
:;--'11|l|I ||:r 1I.|intlt-" 1 Z||1 k|L| 1 T, ;cui.'..|]1-|||'_" it an the occu

E'|_1]]:-\. Ii][t'l:' men wert gotten O, Injure -.| |11it *]I"n t.L'lE.

Ihe gallant defenders of Corregidor surrender after making the caprure of the island a most bitter and costly campaign for the

Japs.
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but the other 31 were u.'m'uph_ll,h lost beneath the debris.

The Quezon vacht Casiana became a casuahty in Cor-
n-gtdnr Hw. dumu1I this ]knm] Only her masts l'i.'milnud
above water with the American and Filipino Hags Hying.
The week’s bombing disrupted water, power, and h.luphum
lines all over the island but emergency repair details soon
restored service at most essential pullil_‘r

When, on 5 January, our ration allowance was cut in half.
most I_‘l’,],tl,l,'[l{_‘ﬁ. J&UPI’I_’LI_ [hﬂ' WO l"l“."...].l"\ I)l..r {I..ﬂ. H.I:ILT.IUI{. 'blt
Battery C-91st a muzzle burst from a defective antiaircraft
round killed 4 and wounded 8, including the batery com-
mander, Captain Jack Gulick, and his executive officer,
Licutenant Morris Shoss. Meanwhile the antiaireralt gun
hatteries were knm:]iing them down d:u'l)' in line with their
new slogan,—“Keep ‘em falling.” A recapitulation to date
showed a total of 75 enemy planes downed by antiaircraft
fire of the harbor defenses and the 200th and 515th AA
Regiments in Bataan. At the price they were paying, we
felt we could take a lot more of their |mmhing. The _[.1p-
evidently decided it was rather expensive and we were given
a week’s respite.

On 13 January u small Japanese vessel approached
.ltl'rn.llr on I].E LIJ\'“E ﬁh“ﬂ." hu'[ r{.'tl'{‘.’.'ltuii. Fll]rﬂf"l'_\' “'h'.'n
Fort Drum opened fire with a 3" gun installed that morn
ing.

The next day two Hights of hombers returned to the
Corregidor attack, hitting Topside mainly. The lighthouse
and surrounding buildings were d.J.m.JLL'{l and there was
a huge crater in front of the Post Telephone Switchboard
Room but sandbag protection prevented damage to that fa-
cility. 4 mules were killed at the picket line in Government
Ravine. These were carved up and the mule meat dis
tributed 1o the various messes. Not bad either. We made it
an expensive operation for the enemy by shooting down 4
of the I;lil.f'm'.; pi.uu:s.

Jieh-Aug

Cavrre Arrieeny Bomuearpsest Perion

The middle of January witnessed a f.h;mgt. in enem
tactics. He was seen, by our AAAIS derail in Cavite Pro®
ince, emplacing artillery in defiladed positions between
villages of Sapong and Temate on the bay shore. His a§
activity over the h.&rlmr d-:fcn»n was IL»HILLL'J to uham .'
tion uni\
server)
ments in rear of our hm_::». This rehuilul in a request from)
our forces in Bataan for artillery fire on an enemy conce
tration on Longoskawayan Point which was answered §
12:13 as. 26 January by Battery Geary (12" mortars),

Sixteen rounds of 700 lb., point detonating, instantanesy
ous fuze, personnel shells were used and proved most o
fective. According to our observers on Pucot Hill, B-!I.u'
some fragments lew 500 y ards and a large fire was xum:d,
This firing, under Captain Ben King as battery commancer,§
Wis Ih{_ hr&r .ll_ﬂﬂn E\ I'l.l:lju[ L.llﬂ'll."l' coxist .11.1I]1t.ﬁ. -
against a hostile force since Fort Sumter in 1861, The ne
morning 24 more rounds were fired, with another 16 a |
the 29th. |

A G-3 Information Bulletin issued by USAFFE on Febdy
ruary 2 stated

A wounded Japanes¢ prisoner captured at Longoska
wavan Point, during interrogation by G-2 HPD' was
asked: “What u:fﬁ-u did the large artillery shell fire have
on your force?” Answer: “We were terrified. We could
not know where the big shells or bombs were coming
from; they seemed to be falling from the sky. Before 14
was wounded my head was going round and round, and
I did not know what to do. Some of my ._umpmnmm
jumped off the cliff 1o escape the terrible fire," It would
scem that the 12" mortar fire from Corregidor did &
bang-up good job.

As enemy activity in Cavite |fm1rim':' increased it was
*

As can be seen from this picture, troops of the 503d Parachute Regiment used the Curn:gtdnr parade ground as a landing field
in the recaprure of the island.
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Paratroopers make the initial landing on the bomb-battered terrain of Corregidor on 16 February 1945 during its recapture.

l.*"'j‘!“L to take their operations under fire from Fon Frank.
0n 31 January Battery Koehler Ceight 12" mortars), which
had not been fired in several years and never at an enemy,
Blasted 30 rounds at a Japanese concentration near Ternate,
and Battery Frank North (four 155mm guns), 36 rounds.
It was evident by that rime that we had a land war on our
hiands and not an operation against naval vessels. The “for-
gotten guns” that could fire back inside the bay were com-
ing into their own. Thereafter, for many weeks, some ol the
sast hatteries which could fire on the south mainland
:'m"u- in action almost d:n'l:.. uulwrin“}' those at Forts Frank,
,Dﬂ-im. and | lught&-.
| Observation was very dificult from the fomified islands
but Captain Richard G. Ivey, 60th CA, with a small party
enlisted men, all volunteers, using a walkie-talkie radio
at an observation point on the mainland, gave spotting
until his detail was attacked and driven out.
There was considerable undercover excitement the night
3 February when a fleet submarine came in, direct from
onoluly, bringing 2750 rounds of sorely needed 3" anti-
raft mechanical fuze ammunition. This enabled the
Antiaircraft Defense Commander to equip one more bat-
bry (C-60th) with the longer range ammunition. The sub-
Marinc loaded up with torpedoes and about $4,000.000 in
gold bullion from the I’mpine Treasury vault on Cor
idor, submerged east of Corregidor until the next night,
was passed through the mine fields safely and even
gally reached Australia with her valuable cargo.
[} With her went my good friend Lieutenant Colonel War-
[Bn Clear, a War Department Intelligence Officer who had
ten roving the Far East before the war. 1 went down to
south dock to see him off in the darkness, little dream-
g that his report of our parting would reach mv Family

and hundreds of Friends !|1ruug]1 his 51.J|.‘r5u|ui'l'lr. Story in
the Reader's Digest.*

Shortly after 8:00 axt. on 6 February, Forts Drum and
Hughes received the first enemy artillery fire against the
fortified islands. A few minutes later we on Corregidor
were hearing the familiar “whiz-bangs” of 1918,—shuill
whistles ending in detonations as the shells landed. The
bombardment came from 105mm batteries on the Cavite
mainland and lasted until about 11:00 A, with Fort
Drum receiving the heaviest attack. Although hit by ap-
pmxim.uulj.‘ 100 shells, her ﬁ;.:l‘tting ﬂh:nglh was unime
|~.n.'|in-|.|, {We drew little comlort that daj.' from a news e
port that an American Expeditionary Force had landed in
Ireland!)

Meanwhile the various vessels which had taken rl.*fugt.' in
San Jose Bay south ol corregidor moved over to the Bataan
side of the island to rsc;rpl_; the artillery fire from Cavite
Province. These included several harbor boats and launches,
and three Yangze River navy gunbodis, the Oaliu, Luzon,
and Mindanao. These were left behind when Admiral Han
and his Asiatic Fleet took off immediately after Pear
I Iﬂri)ﬂr.

| spertt the |wriru| of Fl.']'hruur'_l.' 13 and 14 on a staff visit
to our variows Coast :"Lrti"t:r}' organizations in Bataan of
“.'I'Ill'.'h tllL'flf werne llu“l’ a [’E“'. Bﬂ[ll:‘ﬂ'l?b B. EJ. :1111.'! ]L L]:!-I-I
CA, were all manning 155mm guns there; G-60th and
C91st had antiairerafr guns, while E-60th was an antiair
craft searchlight battery. A Philippine Army outfit under
Lieutenant Al DY’Arezzo, 92d CA, was manning an 8% rail-
way gun on concrete emplacement at Sasavin Point, up the

(Continwed om page 367
The Herie Delfense of the Philippines, by Licutenant Colonel Warren
1. Clear; Reader’s Digess, July, 1942




JET PROPULSIO

By Captain C. R. Tosti and Joseph B. Tuzen 1

Tue Furure oF Jer Prorursion

At the present time, six basic types of aircraft power
plants are under development—the reciprocating engine,
the turbo-prop engine, the turbo-jet engme, the pulse jer
engine, the ram jet engine, and the rocket engine.

We pointed out in the previous installment of this article
that the efficiency of the propeller-reciprocating engine com-
bination draps off n:}weds in excess of 450 mph because of
the compressibility effects of the air on propeller efficiency.

In order to overcome the size and weight disadvantages
of the reciprocating engine, we must look to a new type of

wer plant—the thermal jet engine. We shall see, in the
srsuﬁﬁinn of thermal jet units, that each type of engine has
its particular application and that we cannot designate any
one type as the ideal jet engine of the future.

The thermal jet power plant has certain distinet ad-
vantages over the reciprocating engine. These may be sum-
marized as follows:

I. The elimination of the propeller results in:

@, The removal of speed and altitade limitations as
encountered with the reciprocating and turbo-prop
engines.

b. A considerable weight reduction which allows the
utilization of lighter and less complicated landing
gear assemblies,

c. The design of airplanes closer to the ground, since
no pmpe%lcr clearance is required.

d. A reduction in frontal areas, thus affording better
streamlining of aircraft designs, since the jet en-

ines can be completely r:m:}l'nm-d in the wings or
lsusdngc of the airplane.

2. Jet engines® can, in general, use a wider range of fuels,
including lower grade fuels such as kerosene to the
high octane fuels. This does not apply to rocket en-
gines, howeven, in which special types of liquid pro-
pellant fuels are utilized.

3. The power produced by jet engines is applied directly
to the propulsion of the aircraft, and eliminates the
requirement for complicated transmission or power
conversion mechanisms.

Emror's Note: In the et part of this article which appeared in the
fast jssue we ermoncously stated that  Air Commodore Frank Whittle ob-
tained his first patents on jet propulsion in 1940, This should have been
1950

*The term “jet engine” is wsed to denote all jet propulsion devices m
outlined in Part Ope of this srticle.

PART TWO

4. Thermal jet units can be built with a considerable

5. In the case of the gas turbine type of jet un{:c,

duction in weight and size for a given output as
pared with a reciprocating engine. Thus, jet engi
provide greater ific horsepower, ie., gl

output per pound of engine weight.

namically balanced rotary components can _
exclusively, thus enabling higher operating speeds
be obtained as com wi%h the reciprocating

gine. Also, lubrication of this type of engine is
paratively simple since it incorporates only one maj

SPEE'JFlé FI?J!EL | -|
CONSUMPTION

FOR ' ]
VARIOUS POWER PLANTS
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rotating pari—the main shaft o which are auached
the compressor and the turbine.
6. Jet engines require no warm-up as do reciprocating
cngines.
| 7. The operation of the jet engine is smooth, with the
; tion of the pulse jet engine which is not in-
‘tended for application 1o passenger carrying aircraft.
Thus, jet propelled axrplnn::. m%uu&'urd more com-
fortable and smoother air travel than that obtamable
with the reciprocating engine.
Y Having discussed the advan of jet engi
ow consider their main disadvantage—high fuel con-
jumption. Figure 1 illustrates the trends in fuel consump-
tion with flight velocity for the various types of engines.
| You can see from Figure 1 that the rocket engine has a
high specific fuel consumption, m&anﬂm of fight velocity.
The specific fuel consumption of the ram jet engine is hlfl
it low velocities, but improves with an increase in Fllg
glocity until it ap hes that of the reciprocating engine
}‘  supersonic sp»cvi:: the magnitude of 2000 mph. The
el consumption of a mam jet is high at low velocities be-
the ram pressuse is too low for efficient acceleration
llle gases. As the velocity is increased, the pressure rises
d the efliciency improves. For very high velocities, the
m jet engine sh-:mkr have a lower spemEc fuel consum
n than any other of the thermal jet engines. The
.lﬁ-u consumptions of the pulse jet engine and the turbu
et engine bridge the complete region between the ram
ljet engine and the reciprocating engine as indicated in
Figure 1.
. The rdntmmlnp of thrust horsepower output with speed
- the various types of engines is shown in F:gure 2.
SEE s ‘elPH (engine speed ).

¥pe engines, such as the reciprocating engine and the
bo-prop engine, have the advanta m}amudmg thrust
sepower output at zero speed; and th have better
e-off characteristics, Thus propeller type engines lend
emselves to application on heavy payload aircraft, such
ycargo aircraft and transports, whic require high power
| '.'-- ts for take-off on ratively short runways. lg:;‘ure
hd:ml;:s. [uﬂﬂm at the rocket and ram jt.‘.thﬁ'.gﬂh
nes will provide the greatest power outputs at v i
\ amlpﬂmt the 1'351 jet mpﬂ“ into tt?.s own a‘?{
:'— er than 1500 miles per hour and surpasses the rocket
power output, It is pointed out that the set of cyrves in
Figure 2 is computed at sea level and that at higher altitudes
speeds at which the am jet surpasses the rocket in
output become higher because of the rarer atmos-
. Of course, since lE f:t is an air breathing en-
a

ine, it becomes i inoperative at altitudes beyond the atmos-
._‘- nrder to synthesize our ideas as to the application of

es, let us

The propeller

the various types of engines we have prepared a char,
Figure 3, which summarizes some of the salient perform-
ance characteristics of the various types of power plants.
The ictions made in Figure 3 are conditioned
NUMEToUs which mast be solved before develop-
ment in the field of jet propulsion can reach its ultimate
SUARES.
ProsrLems To Bs Sovven

I:'Uthuugh the gdmit:'h]:ttim engine is striking in its d?m-
icity, as com wi tm engine, there
: several = olv E .

are major problems inv development
of jer propulsion engines. Briefly, these are:

1. Problems of Combustion.—These problems are con-
cerned with the maintenance of emubusum in a
rapidly moving current of air which may be greatly
in excess of the amount of air required to furnis]:l the

needed for combustion.

Problems of Metallurgy.—The major problems under

this head relate to a search for high temperature re-

sisting metals with high tensile strength and other

rties for the construction of trbine wheels and

ckets as required in the case of gas turbine types of
engines.

3. Problems of Structural Design.—New materials and

' THRUST HORSEPOWER |

PER 50Q. FT. OF FRONTAL AREA
FoR ;
VARIOUS POWER PLANTS i

AT SEA LEVEL

I

SR PO PR g §is

SEEED w MILES FER HOUR

Figure 2
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new methods of installing and arranging parts with
respect to each other may result in marked improve:
ments over present-day types of jet propulsion engines.
4. Problems of Supersonic Speed —~Whereas jet propul-
sion power plants come into their own at sonic and
supersonic speeds, the same is for from true for the
remainder of the airplane. Therefore, fundamental
and advanced research on the aerodynamics of sonic
and supersonic speeds is of highest importance. At
sonic and supersonic speeds, the shock, or compres-
sion waves formed, greatly increases the resistance, or
drag, of the object, and changes greatly the distribu-
tion of pressure over its surface, Tﬁus. contral surfaces
properly adapted for use at normal speeds may fail
utterly to furnish control at sonic and supersonic
speeds. A continuing and active research in the field
of supersonic aerodynamics must go hand in hand
with the study of ways and means for the improve-
ment of jet propulsion power plants.
The great vigor with which the problems of supersonic
speeds are being attacked by the Army and Navy gives
t promise for the solution of these problems in the
Elmnuc. But, conceding the solution of these problems, what
will the supersonic airplane of the future look Jike and what
will it dof Mr. Hall Hibbard of the Lockheed Aircraft
Corporation says that in appearance the supersonic airplane
will compare with the present design, but that it will be
modified for high *:pcn.dp that its fusclage will have a long
pointed nose; that it will have wing and control surfaces
with sharp leading edges to provide lift and maneuverability
for taking off and climbing through the atmosphere and also
for descent and landing of the airplane; that the wings and
control surfaces would be useless at high cruising altitudes
and that all steering would be done by a directable jet ex-
haust nozzle: that an airtight cabin will be required to

maintain pressurization at high altitudes and that o
will be required for breathing purposes.

This prediction of a future passenger carrying airpl
seems to be fairly logical and it seema to agree witi e ides
of National Advisory Committee for Aeronautics wl
conception of a passenger carrying supersonic airliner
shown in Figure 4, which you may remember secing in t
6 January 1947 edition of Life Magazine. This futuristh
airliner design would be capable of operating at a speed
1000 MPH at 35,000 feet. Friction at that speed woull
heat the plane to 113°F., but the passengers would be com
fortable because the cabin would be refrigerated and pres
surized to the proper temperature and pressure conditio
The propulsion n‘l the aircraft would be accomplished b
seven engines of three different types—the turbojet, 1t
ram jet, and the rocket. The wrbo-jets would propel the aie
plane to a speed of approximately 600 MPH; the rock
would then take over and propel the airplane through
sonic barrier; and then the ram jets merd take over wh
the rockets were expended and maintain the airplane’
cruising speed at 1000 MPH.

However, as pointed out by the editors of Life Magazi
the fuel consumption of this type of aircraft is prohibitive
and thus its eventual development may be dependent u
the development of atomic power plants for aircraft p

lsion.

Before leaving this discussion of the airliner of tomo
row, let us say a word about the “Buck Rogers” type
rocket plane which we usually visualize as the space ship
of the future, Muny engineers believe thar buller-sha
rocket planes, without wings, are impractical for carryi
humans because of the sudden acceleration required to p
pel such an airship into space. They paint out that a hum
can comfortably withstand 4 maximum acceleration force
anly 3 G's—three times the pull of gravity—whereas an
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eeleration of 9 G's 1s requited o escape the earth’s
gtmosphere, Furthermore, they point out that such a rocket

d not slow down tor a safe and comboriable Jand

5 Forune or Gumen Missiies

1 general, missiles mav be divided into three basic
| l | i fed I
fypes

|. Short Range Missiles—The barrage type rockets

X
1
ch are i s ! 155 ]I Vi ol a hew .'ll-'LI-.111a| ‘..:.'-.lm

1 range

and are ol relatively low accuracy

A
MRS s

K :lk.(".

1
Miss1ie J'I 15

= .Jr.'l'l'rlr.'-.'.'l-:.l."e' H ¥ I1F.'--'\-.'::|."\--

I his 3 pe il

fired as from a gun barrel as a pr-|1u.u.'.||e. with the

eng to burn after the velocity of the

0
gowed down. The range of this Lvpe of missile 15 from 40
o 60 miles
Long Range Missiles —The long ranpe missile is used
| which was hred agains London at a distance of 300 miles,
i an ex ti!tl'-'t' of this !1.]1| of missile
The three basic types ol missiles may be classified as [ol
!,ll'n" 5
i. 1'|..'E' Z.-.Ill['ll l|'|: ".E LD aar :.II:_:I.'I‘-
Air launched to surface targets
1. Surface launched to air targels
. Surface launched to surface rargets.
‘.:IIiIiI_'LJ rI1I‘-\.‘--I||.\ |i_|‘.|_' '.t'n]l_'n;' TTRC kT |:'|Il'||n||'l1|x f!!"_“ll !Ill_l
L!III'-I.If'l':!I[IIIII. |Il.'.'I'I resistant I”H‘." |I||| -.ll]i]!lt:'-.‘il'll -.|I.I‘.:'-E1l.'
pomstruction, and |

controls, The fuel consumption |-|-a'!|!r|n

Figure
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1 1 i

may DE S0IVed by alomic PoOwWer !]I."'l"'.L"'l'.'.T. tne k-|r|||--! [1:--|'
lem may be 2 more difhcult one
[I:'.I.' PO ‘-.In".:?-ll ol ":!l.'“.:l._"- Meuanes :-|'||:_' :_I1:E'l:|-1,|1||:_'n:

Wi .
an electnc

Svilem, 4 s&mWo IIII.I.].l.JIlJ‘-I:i 107 the
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purpose of insuring H
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ken down into the following elements
l. Stabrilization Controls,—Deviations in angle of attack
Vil .-I'I-.i ]II'.',a.i.I_ iT i.l:'!'l.'.':li_'l.i I'-l'l. '.I]'|I. ';_ﬂl':l SVEIEm |.|:'|.'l;_'1.
different gvros ._-~|'rr«]l1-.||u.]:n-_; to these three angular degrees
of feeedom, act as stabilizers for deviation from the normal
'..!]II!" ]}i'l;' T A 'L.l]‘.l\."- ]\L'EI'II.' ].l.';]fll. :I!IE:I!__"

2, Steering Controls.—Azimuth acc uracy of the missile
an be maintained by a radio beam svstem similar to the
ordinary commercial  aircraft beam system

I'I.l'l-.‘.hl,".‘ 'III'i'..'llIt' l'l'lt'lhl.'ld ol sicernng control  of _'\.'.]5111‘-|'II'II:«L

navigation

missiles is the wire control svstem. In this system, a coil of

very nne "‘H.'Il'l Wirnc Is lll'lltll[t'{! on t'.'li_'I'I Wing 'fll" of |I'IL'

missile and a mating coil is mounted on the parent airplane

Hlnljh,: ”J-_"]H ol the missile, the wire is !i:uid out by the

missile while moving away from the launching airplane
"
Steering control of the missile could be maintained up to

15 to 18 miles by sending electrical signals along the wire
T'his method of steering control was first patented in 1917
|'|'1| :||'|' l ;1'|||1.||"|- ||1{| Wils l.!'."r';'."*?!-ll'il Llllr.'!'l'l_: 1'!-\‘“‘1’[1' \l.'.-.lr I[

% f il:'__.l-.‘.'

namic control surfaces, rudders, and exhaust jet rudders.

Controls—These controls consist of aerody
The subject of remote controls is highly technical and,

therelore, no attempt is made to fully discuss it. However

4—>Supersonic airliner of the future as conceived by the Natonal Advisory Committee for Aecronautics.
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it will suffice to say that the stabilization steering control
system sends out electrical signals which, in tum, activate
the flight controls, thereby keeping the missile on the fight
path to the targer. It is apparent from this discussion that
a missile is only as good as its controls, assuming, of course,
that the power plant can propel it over the required range.

Susramany

It is difficult at this time to state with any degree of cer-
tainty that the speeds and configurations ol the supersonic
airplanes and guided missiles of tomorrow will conform
I.:RIC predictions which we have made in this article. Many

T v W

ORC Guided Missile Battalion
at Fort Bliss

It is quite natural that the hrst guided missile battalion
to be organized among the Civilian Components of the
Army should get its start at The Antiaircralt Artillery and
Guided Missile Center at Fort Bliss, Texas. And it normally
follows that the officers of the new reserve battalion should
hail From the Texas border city of El Paso which is adjacent
to Fort Bliss and less than fifty miles from the White Sands
Ordnance Proving Grounds in New Mexico.

The 400 Army Ground Force Reserve Officers in the El
Paso area have their headquarters and hold their regular
meetings at Fort Bliss. from the Antinircraft and
Guided Missiles Branch of The Artillery School frequently
visit and serve as insgructors at the ORC troop schools.
The Guided Missile Museum and the ialists of the
Army Ground Forces Board No. 4 are also available to add
stimulus and increase interest in rockets and rocket develop-
ment. And at nearby White Sands Proving Ground, ex-
perimental German V-2 rockets are being launched w0 ex-
plore the stratosphere and to advance scientific knowledge
of rocket behavior.

In this atmosphere, the first ORC guided missile battalion
was born and is taking its Airst steps under the able guidance
of the Antiaircraft Artillery Guided Missile Center.
The fact that no such unit as a guided missile battalion
exists in the t basis for ORC units did not long deter
Lieutenant Colonel W. L. Sanders, El Paso Area ORC In-
structor, and his Reserve Officer rocket enthusiasts. Nor did
it keep the Commanding General of the Antiaircraft Artil-
lery and Guided Missile Center from making available to
the pioneer battalion all of the facilities and  resources of
the Center, the Anillery School Branch and AGF Board
No. 4 and the valuable experience of the 1st Guided Mis
sile battalion.

Under autherity from the Commanding General of the
Fourth Army, the new guided missile battalion has been
organized within the 482d ORC Composite Group, with the

*Relensed through P.R.O. Fort Bliss, Texas.
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aerodynamic and mechanical problems remain to be sol
before ic flight can be achieved—and when supe;
sonic ﬂlfbm Etiﬁ finally achieved, who knows but wha
present ries on the subject may be completely revised
Of one thing we can be sure, however, and that is that jey
pulsion will play an increasingly important part in
uture of air travel and aerial warfare. In this latter respecy,
the Coast Antillery, in the accomplishment of its mission of
National Defense, will probably employ jet propelled mis.
siles of some of the discussed above. l;%l:rcfm, A
ion is a field of development in which Coast Aril-
v Ofhicers should have a keen interest. |

assistance and addition of officers from the 483d Group.

The organization of the new battalion is based on the'
prnpusodr%TU&E that has been recommended for the Army
Ground Forces 1st Guided Missile Battalion now actively
engaged in training and guided missile development at
White Sands Proving Ground. Great care is being exer
cised in the selection of qualified Reserve Officers to fill the
variety of highly technical vacancies in the new battalion.;
As soon as the officers are selected and the necessary spe
cialists are available in the Enlisted Reserve Corps, it i
planned to man the battalion with as near a complete come

ponent as is possible. .
The mission of the new guided missile bavalion parallels

that of all other reserve units in that it will provide peace
time training for its personnel in their primary arm. is it
should accomplish with rapidity and relative ease. The

officers of the battalion are enthusiastic for their new work;
they have the incentive of being pioneers in a new endeavor
with the attention of the army and the entire nation focused
on their activities; and there is the physical proximity to the
center of the nation’s guided missile development 0 add
impetus to their program.

Ele:t with all I:lwst: birthrights, the First ORC guided
missile Battalion has a tremendous responsibility. It is not
just another reserve unit. It is a pioneer. a new kind of
outfir in & new and untried field. If it succeeds, it will form
the nucleus and pattern for guided missile units among the
Civilian Components just as the Army Ground Forces 1st
Guided Misile Battalion is blazing the way for future
Regular Army guided missile units, It will prove that even
with new and relatively undwclu[ed weapons, the Reserve
and National Guard officer can keep abreast of the latest
tactics and techniques in his peacetime training.

Any other units or groups of individuals interested in the
organization of similar type units will receive the full co-

ration of the Antiaircraft and Guided Missile Branch of
the Artillery School ar Fort Bliss by addressing communica-
tions to that inswallation.



‘THE TURBO-JET”

The constant urge of airmen to fly faster and faster has
seceived a tremendous impetus intheﬁstfmymu because
of the creation of new modes of aircratt propulsion. Spurred
Son by the war, the development of the prop-jet, the turbo-
the pulsejet and the rocket has now reached a stage
prompts many to believe that the t forms of
eeaft propulsion are outmoded. Careful analysis will show
that this is by no means the case.
| One of these new engines, the turbo-jet, is making a bid

large portion of Tuture aircraft installations. It has
" tﬁt.'!hlizll:;d itself as a fairly dependable aircraft power-
t and its characteristics appear ideal for many applica-

L

iy
hi

| It is the purpose of this article t evaluate the turbo-jet
with respect to other types of aircraft powerplants. Many
eatures of the turbojet will require modification and
further development and perhaps a somewhat new concept
‘design will be necessary before the turbo-jets can claim
their rightful place in the aircraft field.
| In order 1o establish the position of the rurbo-jer with re-
spect to aircraft speed umrn:.mge. it will be desirable 1o
eview briefly cach type of powerplant suitable for aircraft
‘propulsion.- An estimate of the maximum effective speed at-
tinable by aircraft equipped with various types of power-
plants is shown in Figure 1. Generally, the speed of an air-
 plane increases with increase in altitude as long as the
Lengine power can be maintained at its maximum value by
supplying excess air or supercharging in the case of the re-
tiprocating engine, or by maintaining the highest design
Eompressor ure ratio in the case of the gas turbine.
(The power of rockets, which do not depend upon atmos-
U pheric air, is not affected by change in altitude.
{ The reciprocating engine which must get along on the
i’ it can suck in, can be brought up somewhat below its
ellar position on the speed scale by the addition of an air
ump driven from the engine crankshaft. Addition of a
arger driven by a gas turbine to this type of engine
llows full power operation at even h]'ﬁlhm- altitudes result-
ing in a gain in maximum speed. A further increase in speed
imay be obtained in the reciprocating engine and propeller-

s 10 utilize the thrust from the exhaust gases. The maxi
bmum effect from the exhaust gas is obtained by using sep-

exhaust gas from two cylinders.

within the nacelle or fuselage in such a position that the

he residual velocity of the exhaust gas in increasing the
tombined thrust of the powerplant. As altitude is increased

f ] e - - P - a __-,!._,I._T._.
| !- - — + . . + | s o SRae weT

driven aircraft by directing the exhaust pipes rearward so

arate jets for each cylinder, or at the most by combining the |
Installation of an exhaust-gas-driven-turbosupercharger

‘exhaust from the turbosupercharger is in a horizontal direc-
ition opposite to the line of fight allows very effective use of

By E. S. Thompson

the ratio Ei:iz;hms: available from l:hzE m:h

exhaust a T percen e total engine
power. Airplanes uqul?prgzd with Lh?ssf of pnw:rplan:grlnm
capable of srceds of approximately miles per hour.
This speed limitation will be increased mmmvE:: when
new developments now underway result in acceptable pro-
peller efficiencies at speeds above 500 miles per hour.

The turbosupercharged powerplant does not utilize the
entire flow of exhaust gas from the reciprocating engine in
the turbosupercharger but wastes a considerable portion of
the gas through a valve or wastegate. Consideration is now
being given to utilization of all the exhaust gas in the
wurbosupercharger and this will probably make it possible
to eliminate the geared-driven supercharger within the en-
gine and possibly result in reducing the specific fuel con-
sumption, at least at the higher engine speeds. All the de-
signs for increasing the relative amount of work done by
the turbosupercharger, whether by directly gearing it to
the reciprocating engine or not, are called “compound en-
gines.
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Figure 1—Maximum effective speed of sircrafc powerplants.
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The powerplant for aircraft of the next higher maximum
speed is the aircraft gas turbine for propeller drive, or more
l;;.vpuhrl}' known as the prop-jet engine. This engine is a

igh-speed, turbine type, powerplant driving a ller
through a reduction gear. Air is the working frui and
either kerosene or gasoline of any octane rating is the fuel.
Combustion is a continuous flow process and s sell-sus-
tained after the powerplant has been started. Ram air
enters the compressor, is compressed, and passes into the
combustion chambers where the gas temperature is in-
creased by combustion of fuel. The E.‘ul gases [rom the com-
bustion chambers expand through the turbine where power
is developed to drive the compressor, the accessories and
the propeller shaft. The energy remaining in the exhaust
gases is utilized in a high velocity jet to [Emduce additional
propulsive thrust. The compressor for this engine can be
of either the axial or radial How type. Approximately 80%
of the propulsive thrust is obtained from the propeller and
the remainder from the jet exhaust. An airplane utilizing
prop-jet engines can obtain ;Tcut]s. approaching 600 miles
per hour and again this may be increased when higher ef-
ficiency propellers at increased speeds are available.

To advance in speed bevond 600 miles per hour, aircral
must be powered by using some form of jet propulsion sys-
tem. Jet propulsion systems embrace two main types, ie.,
those using atmospheric air, called jets and those not de-
pending upon  atmospheric air for combustion, called
rockets. There are three main types of jets: mechanical,
auxiliary and thermal.

A mechanical jet propulsion systern mav employ a recip-
rocating engine or a gas turhine for the prime mover, For-
ward thrust is obtained by means of an enclosed or ducted
fan driven by the engine. A mechanical jet propulsion sys
tem may be designed 1o combine the air from the ducied
fan with the higﬁer velocity gas from the engine so as to
augment or increase the velocity of the mixture.

Auxiliary jet propulsion has been referred 1o above in
those powerplant combinations which utilize the exhaust
from a reciprocating engine or a turbosupercharger. Ltiliza
tion of a greater percentage of the available energy in these
auxiliary jet propulsion devices reduces the amount of
power required from the propeller driven by the engine,
particularly at higher altitudes, and will, therelore, result in
an increase in speed.

Thermal jet propulsion includes four main types. These
are the Campini system, turbo-jet, aero pulse and athodyd.

The first thermal jet powered aircraft to fly was the
Campini-Caproni. It made a suceessful ren-minute Hight in
Milan on August 27, 1940. The design of this engine was
laid down by S. Campini in 1932. This engine utilized a
standard reciprocating aircraft engine driving a compressar,
whose air was then mixed with the exhaust from the recip
rocating engine and fed to combustion chambers, where
additional fuel was added. The resulting products of com
bustion were then directed through a nozzle which fur-
nished the high velocity jet. The Campini system was
quite complicated in comparison with the turbo-jet, which
was developed shortly thereafter. As no relative advantages
over the turbo-jet were apparent, the project was not con-
tinued.

The turbo-jet is an aircraft engine which makes use of

Figure 2—Turbo-Jet.

the thrust provided by a high velocity jer of gas from a suit 3
ably shaped jet nozzle. (See Figure 2.) As in the prop-je
air is the working fluid and either kerosene or gasoline i the
fuel. Combustion is a continuous How process and is self-sus)
tained after the powerplant has been Emughl up to starting
speed and the fuel ignited by a spark plug, which is used §
the starting cycle only. Ram air enters the compressor,
compressed, and passes into the combustion chambersf
where its temperature is increased by the combustion off
fuel. On expansion of the gas through the turbine, sufficient
energy is extracted 1o drive the compressor. The energy
maining in the gas produces a high velocity jet. Thruse st
the reaction to this high velocity discharge. The compr
can be of the mdial type, or of the axial How type.
The aero pulse, or pulse jet, which does not employ
mechanically driven compressor but depends upon its for
ward flight for compression, is best exemplified by the
German V-1 "Buzz Bomb.” This system employs a properly
shaped cylinder with the diffusing air inlet periodically ing
terrupted by shutters or valves, a fuel nozzle, a spark pl
and a jet nozele for discharging the high velocity exhaust
Since air is forced into the combustion space as a result of
the forward motion of the aero pulse, it is necessary o
launch this device before it will operate under its own
power. Ignition is intermittent. The spark discharge ex
plodes the fuel-air mixture, increasing the pressure in the
combustion space, causing the inlet shutters to close an
forcing the gas rearward through the jet nozzle. Release ol
the gas through the nozzle lowers tllw combustion spa
pressure below that on the forward side of the shurters, s
that they open and admit air for the next cycle. Frequency
of the explosions, which has a direct effect on speed, can by
varied by spark discharge timing. The pulsating cycle 1§
relatively inefficient, but the device is quite simple and
inexpensive, ;
The athodyd, or serothermodynamic duct, popularly
known as the ramjet, is o cylinder with a diffusing air inlet
and jet nozzle discharge. Fuel is supplied to the combustion,
space in the cvlinder. After ignition, combustion is continu®
ous. Compression of the air Se vends entirely upon forward
motion of the athodvd through the air. The athodyd can
not be started from a static condition, but must have an
initial velocity of approximately 350 miles per hour before
sufficient net thrust is obtained for forward motion. The
efficiency of the athodyd is very low until speeds of 800
miles per hour and above are reached. It is even simplet
than the aero pulse, as there are no moving parts. An ex
cellent description of the ram jet appeared in the January
February 1947 issue of Tre Coast Armiresy Jounnat
3




Rockets which do not use air for combustion may be di-
jed into four classes, depending an the type of fuel used.
hese are—solid propellant, liquid propellant, gas propellant
ol mixed or combination types.

The solid ¢ rocket can be exemplified in its
aplest form by the Fourth of July skyrocket in which gun-
per is the fuel. When ignited, the gunpowder burns
d the resulting gas exhausts through a jet nozzle, thus
eloping the thrust.

Liguic llant rockets employ various combinations,
such as almhu; and oxygen, which are fed to the combustion
hamber at high pressure, ignited and burned continuously.
fhe products of combustion are directed through a jer
G nt rockets have not received much attention
gcause of the difficulty in storing the gas. Operation of this
e of rocket is similar to the liquid propellant type in that
he gas is injected into the combustion chamber where it is
gnited. Combustion s a continuous process, with the prod-
wets of combustion being ejected through a jet nozzle.

| The mixed type of rocket, as its name implies, may com-
jine any combination of solid, liquid or gas for the propel-
pnt. The means of mixing and causing combustion varies

ses, the device consists of a fuel injector, a combustion
_3" and a jet nozzle.

I which types of aircraft should employ each of these
kinds of Enginr;].:ﬁﬂbviuﬂsly. there must be considerable
werlapping. Speed, which is the main variable being con-
tidered here, is not the only criterion for selection of a
owerplant. In borderline cases, the choice will be influ-
gced by many other factors, Operational economy has been
T—__-f ered] in the choices list

|
, Pensonar Amorart

| The simple reciprocating engine with, or without, a
geared -driven supercharger is universally used at the pres-
fent time on all personal aircraft. The privately uwnﬂr air-
plane will undoubtedly for many years to come, use this
pe of engine. The increased cost of the turbosupercharged
& compound engine can not be justified for the low use
lactor prevalent in this class of airplanes. The fuel economy
%f the large prop-jet is poorer than that of comparable size
e ting engines hence it is obvious that the small
) ' jet will be unable to compete with the commendable
performance of existing piston engines in the personal plane

e. Whether their lower specihe wci%ll}l. relative sim-
flicity and eventual attainment of longer life will offset the

antage of high Fuel consumption remains w be seen.,
At any rate, there will be no major invasion of the prop-jet
8 the low powered field for at least ten years.

| The turbo-jet will not find ready application to the per-
'Jons | plane because its efficiency below 400 miles per hour
& 50 poor as to make it uneconomical for this purpose.
Wpeeds of 400 miles per hour and above will not be attrac-
five to the great majority of private flyers.

Rockets, t for assist at takeoff, are out of the ques-
B because of the high speeds involved in rocket powered
Mreraft and because of the extremely high fuel consump-

h the combination of propellants used, but, as in other |
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Transeonrs

Transport airplanes in use on all commercial air lines are
powered by th:? reciprocating engine with a geared super-
charger. Without pressurized cabins, there was no need to
take advaniage of the higher s offered at the higher
altitudes. With the advent of the pressurized cabin, it will
soon be possible to fly ar 30,000 ft and more with complete
comfort and safety for the passengers. Here the rurbosuper-
charger plays a triple role, for, in addition to superchargin
the engine to maintain sea level power at high altitude

assisting in production by making use of the thrust
from the turbo exhaust, it also furnishes air for pressurizing
the cabin.

Certain advantages of the prop-jet over the reciprocating
engine will offset any disadvantage in fuel consumption,
im.s ultimately will insure their use in certain applications,
especially for engines of 1000 hp and above. The character-
istics of the prop-jet are such that it may be operated at very
close to maximum power for its best specific fuel con-
sumption. This, of course, allows continuous operation of
the aircraft at the so-called cruising power at speeds approxi-
mately 100 miles per hour faster than is possible with re-
ciprocating engines. The capacity of reciprocating engines
has certain dehnite limitations, because of the difhculty of
increasing the combustion volume beyond about 5,000
cubic inches without resorting 1o extreme complication in
evlinder arrangement. Qutput per cubic inch can be in-
creased by increasing engine back pressure and utilizing the
exhaust gas in 2 mr%nsupemh . Ultimate limitations to
this scheme will also be found. On the other hand, the

rop-jet engine has no reasonable size limitation, The num-

or of turhinc and compressor stages and the diameter
thereof can be increased well beyond any number and size
now in existence. If required, a single prop-jet powerplant
of 50,000 hp would not be an impossibility. It therefore
appears that the most suitable field for exploitation of the
prop-jet is in sizes beyond that obminable by a reciprocating
engine. The lower limit in size should then be abour 6,000
hyp with the most attractive size for the next few years being
:1|I:Lru1 10,000 hp.

Reciprocating engines, when used in combination with
the turbosupercharger, offer performance economy up to
at least 450 miles per hour, which can not be matched by
the prop-jet. Problems of commercial flight at speeds higher
than 450 miles per hour, not the least of which is discom-
fort upon encountering turbulent air at such speed, are be-
ing analyzed most carefully by airline operators before de-
ciging ur]xm the use of higher speed transports.

If the desire is for increased speed, then why not take a
real step? The prop-jet makes possible “cruising” speeds

ual to the maximum reciprocating-propeller engine speed
:l.‘ 450 miles per hour, but the turbo-jet allows operation in
the 600 miles per hour class. For even reasonable comfort,
the Hisl:}ts must be at 35,000 ft or more; but here again
the turbo-jet is at its best at high speeds and high altitudes.

If the trend is toward super transpons of 500,000 pounds
gross weight or better, at speeds in the 500-mile class, and
the desirable four engine configuration is to be maintained.
then prop-jets of about 25,000 hp would be in a class by
themsalves,
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Rockets have been used for assisted take-off of transport
phr:m of both land based and seaplane types. Increased
use of this device is expected. Use of the rocket as the main

ower source for commercial airplanes will ineviably fol-
ow successful military exploitation but until the attain-
ment of supersonic spm]s with safety is assured, the com-
mercial airlines will not be interested.

Mmwrrany Aircnart

Now let us consider the military services who have Sup-
Pur‘ll.‘i.| the 4.|t."'-|:|n|'li'!1Ll'll of all thi.,“_-.t new types of atreralt
powerplants. At the end of World War 11, production of
aircratt was greatly reduced, but certain long-range bomber
and pursuit projects using the dependable reciprocating
engine and propeller were contimued. Notable in the
bomber class are the six ‘enging ionsolidated B-36 and the
four -engine f\.urthmp B-35 and Hur_m'.:. B-50. The North
American P-82 pursuit is outstanding because of its long
r.!rlgl.'.

But for the air force of the future, the Amv and the
Navy are interested in the highest speeds prmlhlc with
reasonable consideration of range and maneuverability re
quirements. The turbo-jet is a powerplant for high ~|'.-w-.!
aircraft which has made possible the Ym,‘n of pursuit and
tHl!lthI ypes of atreralt which |L|II||r!H'. il the reqjure-
ments of the Services.

How well the turbo- ru: has been .tq.uptml can best be
-‘.‘M'Inpllltﬁ] |H. a look at the newest Air Forces p].nu-\ Mo
on procurement. In the pursuit class there is only one air
plane in the 80 1o 90 series which uses the reciprocating
engine propeller combination,

The two 80 series pursuits, for which there are sizable
production orders, and which have received the most ar-
tention in the past vear, are the Lockheed P-80 “Shooting
Star” and the Htpuhm P-84 “Thunderjer.” The flight by
Colonel Council from Burbank, California to LaGuardia
Field, New York on January 26, 1946 in 4 hours, 13 min-
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utes, 26 seconds at an average speed of 586 miles per h
and recent overwater flights of more than 700 miles
several P-80 airplanes in the Pacific area indicate both
s;n-u] and reliability of this plane. The Republic P

‘Thunderjet” now holds the official American specd rec
of 611 miles per hour.

The North American XFJ-1, which is Hying. and ¢
Douglas D558, soon to fly, are the latest high-speed
ditions to the Navy's jet powered planes. The McDon
XFD-1 “Phantom” was the first pure jet plane to take
and land on a United States carrier. This event, which
place on July 21, 1946, proved that take-off and acceleration
characteristics required for a waveoff were at least accep
able.

Combination of propeller drive and turbo-jet in one ai
plane offers certain characteristics of special .|p'Ex:aI to t
Navy. The hirst such plane was the Ryan FR-1 "Fireball
with a rec :pmn.allm, propeller engine in the Forward
and a turbo-jet in the aft end of the fuselage. The lat
version is the XF2R-1, with a prop-jet forward and a tur
jet aft. The Glenn L. Martin XP4M-1 bas two nacell
each equipped with a reciprocating-propeller engine |
ward and a rarbo-jer aft. Major claims for the combine
PJ“L"P!J“' t\l‘l anc \III:H. f“‘.lr | ¥ |.I\.{ “" '|.I'|(I Iﬂ'"l‘l,f 'I'!I'I‘.‘l_
compared with the all jet type. Long range cruising is ac
complished ar most economical propeller engine speed wit
the wrbo-jet inoperative.

The wrbojer has invaded the bomber held and a
ll'”lugl! "Eﬂl“ sl ft"luhb Are niog ui\.lll.ih][‘, I'-ll!ri.ﬂrl'l'l.;.i'ﬂ\.'l.‘ ]'.Ir._‘
dictions indicate that their use for this iPl"l]If_dlif]n will bd
|1|g||l\ .iLu.i:tiHl, The IJI}I..ILLI*- XB-43, North .".mm 1
XB-45, Consolidated-Vultee XB-46, Boeing XB-47, Mani |
XB48 and Northrop YB-49 will all be in the air th|~. vear
i !hll"\llulh an l'l"!rlﬂ\ new ii!nti_l'llli"‘_l l][ I_HJlHl'H._I’ HFN.
(See Figure 3.) These planes range in size from t
"]L"Cli““i Loy Ii]l' ]]I.-l“r\ 1”'!“]:}{‘ {]J.*‘. lnll 1I]l |'||.lmllf L

e Gl
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turba-jets installed varies From two to eight.

Figure 3—The Army Air Forces™ latest jet bomber, the Martin XB-48.



An excellent opportunity to make a tive evalu-
gion of jet and reciprocating engines will occur when the
it YB-49 takes to the air this summer. The Northrop
B35 “Flying Wing." powered by four Prart & Whimey
4360 engines and eight General Electric BH-1 turbo-

chargers is now undq:rgjin shakedown Hights at
i :"H.rrgm}r Air Base. The YB-+ Q%is the same ai lﬁne but
wipped with eight TG-180 or J-35 turbo-jets. For opera-
kn at 375 miles per hour, which is the speed at which one
gound of thrust is equivalent to one horsepower, the YB-49
il have nearly three times the power available from its
Rturbo-jets as will the XB-35 from its 4 turbosupercharged-
deopeller engines.

The ram-jet is suitable for the main powerplant for ultra-
jigh-speed pursuits, but such a ship would have to be
punched from a catapule or a mother plane. Ram jets for
eatrs bursts of in combar would be [easible.

" Rockets are the obvious answer for the highest speeds.
the development of rocket powered planes for military
s underway. The first of these, the Bell XS-1, is now
fing and others are on the way. Rockets have the ad-
wantage over the ram jet of being able w take off under
iheir own power.

helicopter is a slow-speed aircraft, but the blade tips
move at speeds which make the use of turbojets or ram
gts at their tips an attractive possibility. Dismemberment
W the turbo-jet so that the main engine feeds compressed
4t 1o tip combustion chambers and jet nozzles ar the tips
M the wings making huge pin wheels would remove the
mplication of driving the rotor by means of a recipro-
ing engine or gas turbine. With an auxiliary starting
peans provided, ram jets at the wing tips offer another pos-
gibility of simplifying helicopter powerplant installations.
| As so much of the military air program and some of the
future commercial air plans are dependent upon the aircraft
s turbine, it will be well to ke a brief look at the short
wistory of its development. In comparison with the time and
amount of work expended in developing and perfecting
e reciprocating engine, the prop-jet and the turbojet
ve had a relatively short existence.

X {:{H for the pioneering work done by Group Captain
rank Whittle, there was no real concentration of effart
M this program until 1940. Even spurred on because of the
War, it would not have been possible to bring the various
fpes of engines 1o their present state if it had not been for
be work done in previous years on the various compoments

Jet engines an on gas turbines for other than aircraft

Many of those in this country who were actively en-
aged in gas turbine work feel somewhat chﬂgrinnd. for
aving all the components of a turbo-jet in their grasp, they
il not assemble them into a jet engine at least as soon as
¢ British and Germans did. However, with the back-
ound of experience in working with similar kinds of
fuipment, workers in this country were able 10 make rapid
fogress when the basic idea of jet propulsion was handed
them in the tangible form of the Whittdle W1X engine.
dependent development along this line was being pur-
Bl by several companies prior to receiving the Whittle
gine, but the fact remains that those ideas had not pro-
ssed to the point where an engine was actually operating
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before the time the British engine was sent to this country.

The General Electric Company was assigned the sk
by the Army Air Forces in September 1941 of improving
and placing into quantity uction the Whittle W1X en-
gine. Although the basic design of the Whittle engine was
not altered, it was necessary to adapt it to American re-
quirements and the resulting engine was known as the 116
which powered the Bell P59, This airplane, which hrst
flew on October 2, 1942, has the distinction of being the
pioneer in jet powered flight in this country. Even during
attempts to get the I-16 into mass production while it was
still in the development stage, it became evident that an en-
gine of larger output would be required for a single engine
pursuit airplane offering superior tactical characteristics.
The General Electric 1-40, or ]-35, was next developed and
is now being produced in considerable quantity l?l the Al
lison Division of General Motors Corporation for the Lock-
heed P-80 “Shooting Star.”

Paralleling the above programs, General Electric also was
developing the TG-180, or J-35, turbojer engine and the
TG-100, or T-31, prop-jer engine. These two engines dif-
fered from the “I” types in that the compressor was of the
axial flow rather than the radial or centrifugal variety.
Much of the fundamental data upon which designs of the
axial flow compressor were based were obtained from the
original research conducted by the National Advisory Com:
mittee for Aeronautics at its Langley Field Laboratories in
Virginia. Work on the axial low type gas turbine was be-
gun prior to receiving the Whittle engine, but its use was
not specifically pointed towards aircraft propulsion at that
time.

Entirely independent of any work being done by Gen-
eral Electric, the Westinghouse Electric & Manufactur-
ing Company, under the sponsorship of the Navy Bureau
of Aeronautics, developed and now has in production the
W-19B, or J-30 and the W-24C, or ]-34. These turbo-jet
engines are both of the axial flow type.

During the war period, the other of the three largest
American electrical manufacturers in this country, Allis-
Chalmers, undertook the manufacture of the British De-
Havilland H-1 engine.

At the present time there are a dozen or more concerns
engaged in the development of turbojet or prop-jet en-
gines. These companies, of course, include the three large
reciprocating aircraft engine manufacturers, Allison Di-
vision of the General Mators Corporation, Pratt & Whimey
Aircraft Company and Wright Aeronautical Corporation.
The only one of these three companies now actively in pro-
duction of jet engines is Allison, manufacturing the Gen:
eral Electric 1-40 and TG-180.

Questions have recently been raised as to why the large
electrical manufacturers rather than the large aircraft
engine manufacturers were called t:{;von by the Army and
Navy to develop the aircraft gas turbine. Briefly the prob-
lems of the aircraft gas turbinesare far more closely associ-
ated with those encountered in the steam turbine than with
those encountered in the reciprocating engine. Actually,
the only point of similarity between the gas turbine and
the reciprocating engine is that they are both installed in
airplanes. The background of experience which the electri-
cal manufacturers could draw upon as a result of manv



THE COAST ARTILLERY JOURNAL

20

rears of manufacture of the steam turbine has cenainly
L'.‘En an important factor in bringing this program to its
present state.

On top of these considerations of experience, it must be
remembered that we were just entering a war, the duration
and magnitude of which no one mu]& predict. It was evi-
dent from the outset that it would be fought in or from the
air. At that time all of this country’s existing aircraft de-
signs used the reciprocating engine, and it was imperative
that Allison, Pratt & Whitney and Wright exert heroic ef-
forts to meet our demands for production, as well as the
demands which were placed on them by France and Eng-
land. It was impossible at the time the decision had to be
made for any one to determine the usefulness of the jet or

jet engine. It was a gamble which should be taken
Elt:?whidz should not in anyway interfere with the im-
portant work of improving and producing the reciprocating

I.angines.

e decision to place the ibility for the develop-
ment of turbo-jet engines with the electrical manufacturing
companies rather than with the aircraft engine companies
was made and no one can deny, in the light of what has
transpired, that it was a wise move for which the Services
should be congratulated.

Progress which has been made to date in the develop-
ment of turbo-jet engines should not obscure the fact
that there are a great number of detailed design problems
still to be solved. Further improvement of the turbo-jer de-
ch:ls upon development of new, or better ways of manu-
acturing the various components. f\rr_n.- major improvement
to the turbo-jet will depend upon a new conception of de-
sign of one or more of the major components.

Turbo-jet designers have been continually treading on
the heels of metallurgists in attempting to obtain alloys for
turbine buckets, turﬁ:im* nozzles, jet nozzles and com-
bustion chambers which would withstand temperatures
higher than those 1o which the engines are now limited.

In addition to being subjected to elevated temperatures,
the aircraft gas turbine buckets must also withstand high
centrifugal stresses. A considerable amount of information
has been accumulated on the relation of stress, temperature
and life of many existing alloys which were developed for
this use. Information regarding resistance to fatigue, caused
by bending due to gas impingement and also due to nodal
vibration, is not wmple:el;’-ul is being accumulated as rap-
idly as possible. Extensive tests on many high temperature
alloys to determine the effect of grain size and means of pre-
venting cracks due to thermal stresses are now underway.

Many of the difficultics now being experienced with
rurbo-jet engines can be traced to the problem of burning
large amounts of fuel in a confined space. Heat release rates
in the order of ten million b.tu.’s per cubic foot per hour are
not uncommon. Temperatures as high as 4000°F are en-
countered in certain areas in the combustion space. For best
efficiency, the combustion amust be uniform and steady as
any pulsation may induce vibration of nozzle blades or tur-
bine buckets which will result in ultimate failure due to
fatigue. The pressure drop of air and the resulting products
of combustion into, through and out of the combustion
chamber must be kept to a minimum. Combustion must be
maintained over an exceedingly wide range of power from

Juj}"dﬂ' _'1

sea level 1o altitudes extending up to 50,000 feet or highey

Thcuseuf:;:ultiplemhusuonm i chnmhmshu , resorted to
many designs, has certain ntages but it is important thy
thcmnht%sjtuioninaﬂchnmbnmb%:equahmd.mthm 1cre
will be no variation in gas How over the entire turbine nog.
zle ring. It is also essential that the gas leaving each com
bustion chamber should have a faitly uniform temperature
over its entire cross-section. : i

Complete combustion of the fuel is essential in order
prevent smoking, which in itself is not detrimental but i
an indication of a reduction in combustion efficiency oves
that theoretically possible. The problem of completely mix
ing the fuel and air in a very small combustion space ha
been met by various means of whirling the air as it entes
the combustion chambers, and also by introducing the
in proper ns throughout the length of the combustig
chamber. Solving the smoking problem when using
sene for fuel has presented far more difficulties than w
using gasoline.

In attempting to mix the fuel and air completely,
must be exercised 1o prevent any local reduced pressu
areas which will result in excessive carbon formation.
er placement of the spark plug for initial ignition has ale
been the subject of mmigumhie research. Although
ignition is on only during the starting period, it is im
tant that the :-puri plug itself be in a location where ¢l
trodes will not be subject to carbon formation or excessi
temperatures, Relighting of the fuel following engine sh
down at altitude is more difficult than at sea level and
this reason it is highly important that the spark plug be in
perfect condition.

The turbo-jet engine revolves at speeds in the order
7500 to 20,000 rpm, depending upon the size and type
design. Selection of bearings suitable for the com
end, which is subjected to inlet temperatures of as ];nw
minus 70°F, and the exhaust end as well as the mid-
ings which are surrounded by or close 1o combustion cha
bers or turbine nozzle boxes at temperatures of 1800°F a
higher, becomes a major design problem, Sleeve type
ings have not been satisfactory tor this service so anti-fri
ti-n::d bearings of both the ball and roller 1ype have
used.

The anti-friction bearing offers the advantage of lo
starting power, which is a most important item duri
cold weather operation, and also the power loss at hi
speeds is relatively low. In addition, the lubricatin
requirement is only a small fraction of that for sleeve
ings. In fact, many turbo-jet engines have a self-contai
oil system with no mtcrrm[]stumgc tank, with no need for
oil cooler. As turbojet engines are installed in high
airplanes, which in the case of pursuit ships are ex
to engage in violent maneuvers, the bearings must wi
stand heavy precession loads.

The accessories for turbo-jet engines are entirely diff
from those used on reciprocating engines, and therefore th
entire line has been subject to an intensive developm
program since the project was initiated.

The artention of all those engaged in the development
turborjet and jet engines is being focused on desi
problems. Wilmtif solution, will be born an aircraft
gine embodying the chamcteristics of dependability
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long life which have become the accepted standard of the

reliable reciprocating engine.

And what about engines that will provide aircraft with
speeds higher than those attainable by the turbo-jet? These
ate the pulse jet, the ram jet and the rocket. The turbo-jet
has been successfully used for aircraft up to a2 Mach num-
ber of about .82. At sea level this corresponds to a speed of
82 x 763, or 625 miles per hour. The speed of sound at sea
level is 763 miles per hour and reduces for increase in alti-
tudes to about 660 miles per hour at 50,000 {r. Mach num-
ber is merely a convenient ratio of actual speed divided by
the speed of sound at the particular condition being con-
sidered. The present world speed record of 616 miles per
hour is not an indication of the highest speed 2 turbo-jet
powered airplane can attain in level flight. Upon reaching
the velocity of sound, air flow conditions over aerodynamic
surfaces undergo a violent change in characteristics. Some
portions of the aircraft are locally subject to the velocity of
sound prior to the entire ajrcraft reaching that point. In-
creases in aircraft speed at the present time are not mainly
dependent upon obtaining more power from the turbo-jet
but, are rather upon designing an airframe structure suit-
able for higher Mach numbers. The problem of control and
stability when approaching and passing through the tzan-
sonic range is now one of the major projects in the Army
Air Forces, Navy Bureau of Aeronautics and the research
laboratories of airframe manufacturers.

Figure 4 is an indication of the thrust required for a pur-
suit airplane at various altitudes up to 2 Mach number of
2.4. In addition to showing the tremendous increase in
thrust required at Mach numbers above 1.3, it is interesting
to note that information on thrust required in the transonic
range (Mach number range of 0.9 to 1.3) is non-existent.
Extensive wind runnel testing programs have provided data
for speeds in the supersonic range so that the power require-
ments in this range are quite well known. The extreme dif-
ficulty in making wind tunnel measurements in the region
where the air velocity approaches, reaches and goes above
the speed of sound, has so far prevented the accumulation of
accurate data in this region. Until such data is obtained, de-
signing aircraft fo enter or cross the transonic region be-
comes pioneering in the true sense of the word.

Tarbojet engines for powers required in the supersonic
range can be built. As it is not definitely known what
power will be required to drive the airplane through the
transonic region, it can not be definitely stated that the
turbo et will be able to accomplish this. For operation at
a Mach number of about 1.5, the rise in temperature of the
inlet air to the turbojet compressor will have reached a
value of about 200°F. This introduces an extra design com-
plication, and it is doubtful whether the use of turbo-jets
much above such speeds is feasible. The use of exhaust
reheat will raise the maximum speed at which turbo-jet
units are useful. With this improvement it is doubtful
whether the turbojet gas turbine will be competitive at
Mach numbers above about 2. The rise in temperature pre-
sents no difficulty in the operation of the ram jet and, of
course, has no effect on rockets which do not use atmos-
pheric air so it would appear logical to consider either of
these types for speeds above 1,000 miles per hour.
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In addition to requiring more thrust for take-off because
of its low speed thrust characteristic, it is obvious that extra
bursts of power from the turbo-jet engine may be useful
in entering and crossing the transonic range. This can be
accomplished by injecting water and alcohol mixtures into
the engine. Introducing this mixture into the compressor
inlet provides a greater power increase than if it is injected
into the combustion chambers but has the disadvantage of
precluding the use of the air from the compressor for cabin
supercharging.

Anocther method of obtaining short time but large power
increases is to burn additional fuel in the tailpipe just
ahead of the jet nozzle. As the fuel air ratio of a turbo jet is
quite high, there is sufficient air remaining in the turbine
exhaust to support combustion if fuel is added in the tail-
pipe. The resulting thrust from the burning of fuel in the
tailpipe is only about one hall that obtainable from the
fuel burned in the engine. It is possible to obtain thrust in-
creases up to fifty per cent by this method.

A third means of increasing thrust for short periods of
time, agein at the expense of over-all fuel consumption, is
to bleed some of the excess air from the compressor for nse
in an auxiliary combustion chamber which discharges its
gas into the main tailpipe. As the same kind of fuel is used
in this and also in the tailpipe burning system as is used in
the main portion of the engine, it is not necessary to pre-
determine the length of time available for booster opera-
tion for each flight. In the case of water alcohol injection,
the augmentation is limited by stored liquid capacity.

With the requirement of extra take-off power met by one
of the augmentation methods, there remains only the prob-
lem of economical operation at low speed and low altitude
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and the improvement of accelerating characteristics in the
event of wave-off or overshoot of the landing field. The lat-
ter is partially met by thrust augmentation if control devices
can be devised to make the added thrust available instan-
taneously. Use of a variable area jet nozzle appears to offer
the best solution to the acceleration problem, for it allows
the engine to be operated at nearly full speed at reduced
thrust. Opening of the variable jet nozzle from a partial
area position will provide rapid increases in thrust. The
variable jet nozzle, perhaps in combination with one of
the thrust augmentation methods, should give satisfactory
acceleration characteristics.

The poor economy of the turbo jet at low speed and
fow altitude still is to be solved. The variable area jet nozzle
is of some help, but leaves much to be desired. Awaiting
the signal to land at a low visibility airport or circling for a
landing on a carrier deck becomes a risky business with a
thirsty turbo-jet gulping the last few gallons from the
tanks. And what is the use of flying from Los Angeles to
New York in four hours if an hour or more is wasted be-
cause of poor weather at destination?

The turbo-jet powered plane must land when it arrives
and, until this can he assured, its usefulness for commercial
operation Is seriously handicapped. Installation of some or
all of the many available all weather landing aids will re-
move this final obstacle from general acceptance of the
turbo-jet for high speed commercial airline service.

When the Instrument Landing System, the Ground
Control Approach, the fog dispersal system, the high in-
tensity runway and approach lighting, and the control tower
surveillance radar are in operation, safety of airline operation
will be tremendously improved. They must be in operation

i

July-Aungust

before widespread use of murbo-jet planes becomes a reality.

Predictions should be aveided in a fast moving business
like air transportation, but as it is a most intrigning sport,
the author will also indulge.

To look ahead ten vears may seem like a very long-range
prediction, particularly when there is likelihood of a meth-
od of using nuclear energy for propulsion of aircraft be-
ing perfected within that period. Disregarding that possi-
bility, herc are the powerplants for the 1957 model air-
planes.

Small personal plane Reciprocating engine

Executive type or business

Reciprocating engine
plane

Small number with Prop-jet
Feeder line commercial Reciprocating engine

Turbosupercharged engine
Few with Prop-jet

Medium range commercial

Long—ra nge comim ercial

Compound engine
(medium size)

Some with Turbo-jet

Long-range commercial

Prop-jet

(large size) Some with Turbo-jet
Pursuit Turbo-jet
Some with Rocket
Medium-range bomber Turbo-jet

Long-range bomber Compound engine

Larger sizes with Propjet
Few with Turbodet

Missile or uninhabited aircraft Rocket or Ram jet
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As a professional soldier you do not inherit a greater share than your citizen
brothers of the conrage, endurance and fortitude that millions of Americans have
so generously displayed on many stricken fields. Neither does your commission
confer upon you distinctive right or privilege. But you are set apart professionally
that you may better fit yourself for a particular and exacting rele in preserving our
American heritage of human dignity and justice for all. To measure up to that
responsibility, no field of knowledge nor enterprise within our economy is alien
to your interest. The arts and sciences, as well as the profession of arms, are
bulwarks of security. And greatest of all is the spirit—the will for freedom and
justice—that binds together Americans of every age and provides the mainspring
for your own life work.—Extract from 1947 graduation address at U.S.M.A. by
(GenEBRAL OF THE ARMY Dwicat D. Eisenuowss.



ROCKET PROPULSION

By Dr. Louis G. Dunn

Prancirres oF Rocker Prorursion

The terms jet propulsion and rocket propulsion have be-
come familiar to the average citizen in recent years. It is
customary to consider a jet propulsion system as one in
which matter is ejected from the propelled body to create
momentum. This matter may either be carried in the body
or taken in from the surrounding medium in which the pro-
pelled body moves. A jet propulsion device of the first kind
is called a rocket, whereas one of the second kind is classi-
fied as a thermal jet (ram jet, pulse jet, turbo jer). It is
evident that mixed cases are possible; i.e., a system may be
a combination of rocket and thermal jet, or thermal jet
plus a mechanical system. The above definition of jet
propulsion is, however, snfficient for the present discussion
which will be limited to rocket propulsion.

The fundamental process in all jet propulsion is the con-
version of heat energy into kinetic energy by an adiabatic
expansion, i.e., one not accompanied by gain or loss of heat.
Heat energy is obtained by burning a propellant (fuel and
oxidizer). The propellant may be in either solid or liquid
form. To illustrate this process, consider the liquid propel-
lant rocket motor shown in Figure 1. The liquid propeliant
which consists, in this case, of a fuel and oxidizer is con-
tinuously injected through suitable orifices and allowed to
mix in the combustion chamber. If the propeliant is not
of the spontaneously ignited type, a combustion initiator,
such as a spark plug, is required. The combustion process
gives rise to conditions of heat, pressure, and velocity in
the following manner. Throughout the cylindrical portion
of the combustion chamber, the pressure and mass velocity
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Figure 1: Schematic illustration of a typical liquid
propellant rocketr moter,

of the combustion gases are essentially constant. As the
combustion process proceeds, however, the temperature
rises and reaches a maximum near the end of the cylindrical
section. In the distance from the cylindrical portion to the
throat of the motor the molecules begin their motion toward
the exit; that is, their random velocity begins to change to
mass velocity with accompanying reductions in tempera-
ture and pressure, The gas, being 2 compressible medium,
will, apon expansion in the expanding portion of the nozzle
undergo a further decrease in pressure and temperature and
a rapid increase in velocity. For a properly designed nozadle,
the exit pressure should be equal to the pressure of the sur-
rounding medium. This design, however, is not always pos-
sible since the rocket has to operate under conditions of
varying external pressure.

The basic problems of design are: (a) to generate a gas
under high pressure at a constant rate and (b) to convert
the high-pressure gas into a jet of high velocity.

"The problem of generating high-pressure gases at a con-
stant tate is primarily concernéd with chemical reactions.
‘The components entering mto the chemical reactions may
be in either the gaseous, solid, or liquid state; and, de-
pending upon the initial state of the components, rocket
motors may be classified as either gaseous, solid, or liquid

. types.

The problem of converting the high-pressure gases into
a high-velocity jet is primarily one of nozzle design. The
shape of the nozze through which the compressible gases
exhaust is jmporrant in determining both the mass flow and
the exhaust velocity. The required shape for a supersonic
nozzle is as shown in the rocket motor seen in Figure 1 and
is known as a de Laval nozzle.

Rockets possess two characteristics unique in the field of
propulsion. First, the propulsive force delivered by a rocket
is independent of atmospheric air, and thus it is possible o
propel a body through empty space. Second, the propulsive
force of a rocket is unaffected by the velocity of the body
being propelled.

The propellant consamption of a rocket is the highest of
all jet propulsion devices. In the best present designs, the
propellant consumption of rockets is of the order of 5 to 15
times that of the thermal jet propulsion systems. In spite of
its high fuel consumption, however, the rocket competes
favorably with other power plants in a number of applica-
cations, either because of its greater mechanical simplicity
or becausc of its superior impulse-weight ratio. (Impulse
equals thrust times its duration.) The latter advantage is
especially significant in applications requiring very high
thrust for a short period of time. An interesting demonstra-
tion of the high propulsive power developed by a rocker



24 THE COAST ARTILLERY JOURNAL

is furnished by the German V-2. This rocket motor de-
velops 55,000-pound thrust and reaches a maximum speed
of about 5000 feet per second. The propulsive power at
this speed is equivalent to 500,000 homsepower. The large
propulsive power of rockets can be advantageously applied
in three main fields of application:

a. Propulsion of missiles.

b, Propulsion of high-speed interceptor aircraft.

¢. Auxiliary propulsion for aircraft propelled by other
types of power plants to improve takeoff characteristics
or to furnish superperformance for short periods of
time in either level or climbing flight.

As previously indicated, the thrust of a rocket motor is
independent of the velocity of the body being propeiled and
is affected only to a minor degree by atmospheric pressure.
Hence, to rate the propulsive power of a rocket, thrust is
a more logical mepsure to use than is the more conventional
horsepower rating.

In general, the impulse-weight ratio of liquid rockets is
higher than that of solid propellant rockets. For short dura-
tions of thrust, up to 40 seconds, the solid propellant type
competes favorably with the liquid propellant rocket be-
cause of greater mechanical simplicity.

As already discussed, the rocket is extremely simple in
conception. This fact has led to the belief that the design
of a rocket motor should be extremely simple. Such a con-
clusion, however, is without foundation. It should be real-
tzed that the combustion of a propellent occurs within a very
small chamber at temperatures very much higher than those
occurring in any other type of heat engine, and that the
generated high-temperature gases in parts of the motor
reach supersonic velocities, In addition, the unusual chem-
ical and physical properties of most liquid propellants intro-
duce the designers to little-explored fields of chemistry and

physics.
Sorip ProreErrant Rockers

The term solid propellant rocket arises from the fact that,
prior to combustion, the propellant charge (fuel and oxi-
dizer) has the normal mechanical properties of a solid
body. Inasmuch as the solid propellant rocket consists es-
sentially of only a combustion chamber and nozzle, it is
basically a simple design. The entire solid propellant charge
is carried within the combustion chamber. Becanse the
size of this chamber is limited, the solid propellant motor
operates for a very short period of time, usually lasting from
a fraction of a second to 2 maximum of about 30 to 40
seconds. Because of its simplicity, the solid propellant type
of rocket motor is readily adaptable to applications such as
assisted takeoff of aircraft and as the propeliing device for
short-range missiles.

Since all of the propellant is carried in the combustion
chamber, it is necessary that the propellant bum smoothly,
at a uniform rate, from the ignited surface, Solid propeilant
charges arc usually designated as restricted-buming or un-
restricted-burning types. They are illustrated in Figure 2.

In the restricted-burning type, the charge consists of a
circular cylinder in which the cylindrical susface and the
forward end face are prevented from buming by 2 suitable
chemical coating. Barning is allowed to proceed from the
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rear face only. This type of charge is commonly referred
to as an end-buming or cigarette-burning charge. For 2
given charge length, thelduration of burning is a function of
the rate of burning, which depends primarily on the pro-
pellant composition and chamber pressare. The funda-
mental process of converting heat energy into kinetic energy
is the same for both liquid and solid propellant rockess; in
both cases, the thrust is equal to the mass How times the
exhaust velocity. It is easy to see that the mass flow of the
exhaust gases is propertional to the buming area and the
tate of burning. In the solid propellant motor, the rate of
burning, expressed in inches per second, is defined as the
rate at which the burning surface recedes in 2 direction
normal to itseif.

"The unrestricted-burning charge is often in the form of
a hollow cylinder and is held in place in the combustion
chamber by a suitable grid or ring support. The propellant
as shown in Figure 2 is ignited and allowed to burn on all
surfaces. As noted above, the end-burning charge has 2 du-
ration of burning that is proportional to the charge length.
On the other hand, since the unrestricted charge burns on
all surfaces, its duration of burning is proportional to the
web (wall) thickness. The thrust is proportional to the
total burning area and to the rate of burning which is a
function of chamber pressure.

Although the simplicity of the solid propellant rocket
makes it attractive for applications in which short-duration
thrust is required, it has a number of characteristics which
impose serious limitations on its operation. In considering
a given application, it is well to understand these limiting
characteristics which are enumerated below:

a. Temperature sensitivity
. Temperature limits
¢. Combustien limit
d. Pressure limit
e. Decomposition on storage.

If two rockets are considered which have identical solid
propellant charges but which are fired under such conditions
that the two charges are at widely different temperatures,
then the charge at the higher temperature will operate at
a higher chamber pressure, higher thrust, and shorter dura-
tion than the one at the lower temperature. The total im-
pulse of the two charges, however, will be very nearly the
same. It may be seen, therefore, that temperature has an
important effect on the rate process of burning but not on
the total energy resulting from the total burning, This
phenomenon is called temperature sensitivity.

The temperature limit is concerned primarily with the
mechanical properties of the propellant. At low tempera-
tures, the charge may become embrittled and shatter upon
ignition, thus causing a very large burning surface and pos-
sibly a violent explosion. At high temperatures, the charge
may soften so that it deforms upon storage, thus causing an
abnormally large burning surface and resulting in a suffi-
ciently high chamber pressure upon ignition to cause failure
of the casing.

Solid propellants for rockets can be roughly classified as
homogencous and composite. The most important homogen-
eous propellants developed to date are the ballistites which
consist of about equal parts of nitroglycerin and nitrocellu-



1947

EXHAUST NOZZLE

Ll S

COMBUSTION

CHAMBER
BURNS ON END
SURFAGE ONLY

RESTRICTED SOLID PROPELLANT
ROCKET

BOTH ENDS PREVENTED

FROM BURNING BY WASHERS
BURNS ON

OUTSIDE AND
INSIDE GYLINDRI-
GAL SURFAGES

P N
H

EXHAUST THROAT

COMBUSTION
CHAMBER

UNRESTRIGTED-BURNING SOLID
PROPELLANT ROCKET

Figure 2: Solid propellant charges, restricted-burning and
unrestricted-burning types.

lose. The composite propellants include two types de-
veloped by the National Defense Research Committee
(NDRC). One consists of ballistite modified by the ad-
dition of large amounts of inorganic salts to reduce the tem-
perature sensitivity of the propellant; the other consists of
various modifications of a mixture of equal parts of pulver-
ulent ammonium picrate and sodium nitrate molded to-
gether with about 10 per cent of an artificial resin binder.

Tue Ligum Prorerrant Rocker

The liquid propellant rocket unit consists essentially of
2 tocket motor, a propellant feed system and feed system
controls, and the liquid propellant which is used in the
particular rocket.

A. The Rocket Motor

The rocket motor consists of three major parts: (1) an
injector which introduces the propellant into the com-
bustion chamber, (2) a combustion chamber in which the
transition from the liquid phase to a gaseous phase occurs,
and (3) an exhaust nozzle which converts heat energy of
the gases into kinetic energy by an adiabatic expansion
process. A typical rocket motor showing these major parts
may be seen in Figure 1. .

The particular design of a rocket is largely determined
by the nature of the propellant and the type of operation
for which the motor is intended. For example, since liquid
propellant rockets operate at very high combustion tempera-
fures, certain designs must necessarily have a cooling sys-
tem. Hence, liquid rocket motors may be broadly classified
as uncooled or cooled. As will be seen in this section, prob-
lems connected with cooling a motor are considerable.
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At the present time the greater part of development re-
search is directed toward lightweight, cooled motors and
improved cooling techniques. The lightest type of moror
actually used in service is the German V-2 motor.

1. Injectors

The function of the injector is to introduce the propellant
in such a manner that the reaction will proceed to a maxi-
mum degree of completeness in 2 minimam of time and
at the same time with a minimum transfer of heat to the
chamber and nozzle mass. It is particularly important to
avoid local concentrations of heat. Since practically every
propellant poses a different injection problem, many de-
signs have been studied. The factors which influence the
injector design include:

. Nature of the chemical reaction of the propellant

. Degree of atomization of fluid streams
Qrientation of resultant fuid streams

. Spatial distribution of injected fuids

. Available propellant feed pressure

Density and viscosity of injected flnids

e

Mmoo A

Injectors range in complexity from a single pair of circu-
lar orifices to elaborate multiple units-invalving hundreds
of orifices such as are used in the German V-2 motor.

2. Combustion chambers

The majority of rocket motor combustion chambers are
eylindrical in shape, with the injector and nozzle attached
at opposite ends as is seen in Figure 1. Several factors are
known to influence chamber design:

a. Adequate strength of materials is needed to withstand
the necessary pressures at the operating temperatures.
The temperature of the combustion gases is of the
order of 5000° F and the chamber pressures range
from 300 to 400 pounds per square inch.

b. Minimum surface area in contact with the hot gases
is desirable to reduce heat-transfer problems.

c¢. Adequate combustion volume to insure completion of
the chemical reaction is necessary.

d. Lightweight motors are desirable for efficient rocket
performance.

e. Ease of fabrication is important in rocket design.

f. Control of the internal flow pattern to eliminate “hot
spots” must be accomplished in the design.

3. Exhaust nozzles

In the past, exhaust nozzles have generally been of the
de Laval type, consisting of a section converging from the
combustion chamber, a throat, and finally a diverging sec-
tion. The contours of these sections may be varied within
fairly wide limits without appreciable effect on perform-
ance. The nozzle design is influenced by considerations of
heat transfer, weight, and the necessary expansion ratio,
i.€., the ratio of the exit area of the nozzle to the throat area,
necessary to expand the gases from the pressure at the throat
to the surrounding pressure at the exit. It cannot be con-
cluded that the de Laval type nozzle is necessary in order to
obtain supersonic flow. Other types of nozzles are being
developed.
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4. Methods of cooling

In high-performance rocket motors, the combustion cham-
ber temperature will reach values in excess of 5000°F. The
heat liberated at 5000°F is approximately 520,000,000
British Thermal Units per cubic foot of combustion volume
per hoar. In an sutomobile engine the average value is ap-
proximately 7,000,000 and in an airplane engine 12,000,000
BTU per cubic foot per hour.

A rocket motor, therefore, operates under more severe
conditions of high temperature and of continuous rate of
heat release than most other engines. TFor these reasons,
problems of heat transfer are among the most acute and
important in rocket motor design. The following are some
of the techniques emploved in the cooling of rocket motors:

a. Heat-capacity cooling
b. Radiation cooling
c. Convective cooling.

If the heat transferred from the high-velocity hot gases
in the combustion chamber is absorbed by the heat capacity
of the motor materials, the motor is understood to be un-
cooled. This type of motor is usually made of metal with a
sufficient mass o absorb the transmitted heat for 2 imited
time interval, which is generally less than 20 seconds.

The liquid-cooled motor generally uses part or all of the
propellant liquid as a coolant to absorb the heat. Cooled
motors can be further subdivided into (a) the kind in which
the coolant liquid absorbs heat as it circulates in ducts
around the motor, after which the coolant is injected into
the combustion chamber (regeneratively cooled type); and
(b) the kind in which part of the coolant liquid is injected
directly into the motor in such a way as to provide a coolant
film on the inner wall surface (film-cooled type). The re-
generatively cooled type is illustrated in Figure 1. The
coolant fluid-is introduced at the nozzle-end of the motor
and circulates around the motor, through the spiral ducts.
After cooling the motor, the coolant is injected into the
combustion chamber and burned.

It is interesting to note that the Germans employed 2
combination of regenerative cooling and film cooling in
their V-2 motor. The bulk of the coelant fiuid (alcohol)
was injected at the nozzle end of the motor and forced to
flow in an axial direction, between the inner and’outer
walls, toward the injector. A small portion of the alcohol,
separately manifolded, was injected directly into the com-
bustion chamber by means of small holes drilled through
the inner wall. This coolent fluid provided a “cool” film
adjacent to the inner surface. The areas which were film-
cooled were rather small in comparison with the overall
surface of the combustion chamber. According to the
Cermans, tegenerative cooling was inadequate when “hot
spots” occurred in the motor; hence, the addition of flm
cooling became necessary.

This type of cooling is about the same as that employed
in the cooling of an automobile engine and a hquid-cooled
airplane engine, except that in a rocket motor, it is necessary
to use one of the propellant components, either the fuel or
oxidizer, depending upon which one is the more suitable,
for the coolant fluid. Because of the large amounts of coolant
fluid necessary and because of the necessity of keeping
weioht to an irreducible minimum, in most applications it
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is not feasible to use an auxiliary fluid as a cooling agent.

Radiation and convective cooling are methods in which
equilibrium conditions are reached under which motors
employing them are basically capable of continuous opera-
tion. In radiation cooling, the inner motor wall surface re-
ceives heat by both convection and radiation; the heat is
transmitted through the wall by conduction to the outer
wall surface, from which it is radiated to the surrounding
medium.

The heat trapsmitted to the motor wall can be reduced
by a factor of 2 to 5 by inserting a refractory liner between
the bot gases and the motor wall. Commercially available
refractory materials, however, have a very limited lifetime
in rocket motors. Considerable research and development
work is accordingly being undertaken to develop suitable
refracrory liners. Other methods of cooling are currently
being developed, but details of these methods cannot be
discussed here.

B. Propellant Feed Systems

The propellant feed system must supply propellant at 2
ratc and pressure required by the rocket motor to produce
a specified thrust. The gas-pressure and pump-feed systems
ate the two main types of feed systems in use at the present
time.

In the gas-pressure system commonly used at present,
alr or nitrogen is stored in a tank at pressures around 2500
pounds per square inch. The gas is then supplied to the
propellant tanks through a regulator at a pressure and rate
required to feed the propellant to the rocket motor. This
gas-pressure system is shown in Fipure 3. Gas—pressure
systems which utilize solid or liquid propellants are cur-
rently being developed. These systems offer a considerable
saving in weight and will undoubtedly replace the gas-
storage type. In the pump system the propellant is fed
from unpressurized tanks to the rocket motor by means of
high-pressure pumps. The size of the pump system em-
ployed in the German V-2 is shown in Figure 4. The
pumps are located immediately forward of the motor.

The type of feed system to be used in any particular apphi-
cation is gencrally determined by the duration of operation.
For relatively short durations, such as 30 to 40 seconds, it is
more economical, from a weight standpoint, to use a gas-
pressure feed system.

If a pump-feed system is used, the tanks for storing the

G}GDEER TANK

.~ VALVE
PRESSURIZING
TANK MOTOR
Z~VALVE

C FUEL TANK

\-PRESSURE REGULATOR

Figure 3: Gas pressure propellant feed system.
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Figure 4: Pumping system of the German V-2,
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"‘-lh'x:;ll materals for the construction of tanks may be

ditions of acceleration or dece

required in certain cases, sincé some propellants have a
cormosive effect on certain metals. For example, the nitric
acid-aniline  propellant requires stainless steel tanks for
the nitric acid component.

A | :.]Ilu:i Propellanis

Liquid Pmlxll:.urt[\- fall into two general classifications,
1!iu-|1|]|”;u nt ]'I!UEN_'H,,IH‘.'. ;5:11,! 1:|:|rnlr]'ln'rlh'”.'::l‘lh. I:i11b|11}}|b]1
ent prope llants consist of two components, one ol which is
the oxidizer and the other the fuel, In the use of the word
1IIL~r:|u[~nm'nl it s understood that the Fuel or oxidizer may
include more than one chemical u-m]wuihl. The oxidizer
is 0 substance in which the available OXYREN represents a
large [raction of the total weight. The Fuel is a compound
Lontaming tn.q,;'ii[|.'|l||'.' \..II'I:.H"I'I .'|1'|l:| |II_'-'I|I"'1._['I.‘T1, ulur\-n urrnhuﬁ.-
tion |1nuiu|.1.~ are carbon dioxide, carbon monoxide, and
water. It 1s from the heats of combustion of these products
that useful work is obtained. The relative quantities of
onclclizer and Toel vsed in [:rnpu'“.uu combinations are indi
cated by the mixture mtio, which is the weight of oxidizer
divided by the weight of the Tuel

A monopropellant is a single compound containing all of
the elements needed for combustion. Tt offers a number of
advantages over the bicomponent iunEH,-!l.m; in that a much
simpler installation is ]w—-‘li'rl-.' A disadvantage is a P wsible
sacrifice in stability. Since a monopropellant is able, by
itself, to undr:ru;-'n ”I"’d :]r.J.-rm[N.-‘-iT':nl:l ‘n.'l:.']:!ll:l_i: ]1i'.:]'}-lL'TT1
perature gases, it is more sensitive to temperature and shock
th o arm the cemarats memmbere of Meomnanent nonellant
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lease a maximum  of energy mto pnhhu.'h of combustion
having minimum average molecular weight and mtio of
h'l'ﬁl_'t'ji;ll..' heats. In addition o these basic rt'qllin'ml_‘tirﬁ. an
.irl.'u.'p[.!f:[:_' i.‘lrn}}i_'”.l.m has 1o meet many rtrttuin'ml'nh de
termined by pr-.u_-ti;*.}! considerations such as |1'.H1dlil'|;.:.
sforage, .|1..sﬂ.|.hi|it_1.'. cte. A list is given below of the sig

nificant properties of ||':|uid prtlpc'fl-mb-. The pm].‘.-'l'ttit'.\

are divided into two groups, those which are of engineering
importance and those which are of utilization Importance

Some of the properties are i|11P:1Tr.||il in both Calegorics.

| !‘:'nrn-r:in ol engineering i:np::rl.tuu‘
1. Heat of combustion
|:|, ."u: Tage 1|1n|1':.'|1|_1'r \tt'l:{!ﬂ of Lnrn[llhllnn T\null:t'T
c. Stability
d. Rate and ease of reaction
e, lgnition lag
f. Density
7. Vapor pressure
h. Specihc heat of the 1iqlml Eﬂl.l.w.

b

1. corrosivity

p

Properties of utilization importance
a. Availability

b. Corrosivity

Stability

d. Toxicity

. Inflammability

Vapaor pr.-xuur.:*

i

-

g. Freezing point
h. Cost

A rather limited number of ll\lllil].\- or combinations of
linrun[« have been found which *«'nihr}' the necessary require
ments for many of the above propertics. These propellants,
howerer cenerallv result iIn poor motor performance. and
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praciically all of the high-performance propellants offer
numerous difficulties from an engineering as well as utilize-
tion standpoint. .

There are numerous preblems connected with the com-
bustion of the propellants. The propellant, for example,
must be ignited in some way to start combustion. Certain
propellants ignite spontaneousty when the fuel and oxidizer
are mixed, wheress others need 2 combustion initiator, such
as a spark plug.

The designer of a rocket motor must understand the de-
tails of ‘the chemical reactions which take place in the com-
bustion chamber. For such nnderstanding it is necessary to
study the manner and speed by which the different steps
in a reaction proceed. When it is realized that the total
time a particle of fluid remains in the combustion chamber
is of the order of 1/100 second, it is obvious that the rate of
reaction becomes of major importance. At the present time
the information of combustion kinetics is very meager and
the whole problem is not teo well understood. For a num-
ber of compounds, combustion kinetic equations are avail-
able. The constants appearing in these equations, however,
have been determined under experimental conditions,
which differ widely from conditions found in a combustion
chamber of a rocket motor.

In the past, the design of combustion chambers has been
based on empirical laws obtained by measuring the effects
of the ratios of volume to throat area and of length to diam-
eter of cylindrical motors on overall performance. It can
be shown. for instance, that the ratio of chamber volume to
throat area is a measure of the time the propellant spends
in the motor during combustion. In general, these laws
are limited in their applicability to combustion chambers of
“similar” design and to a given propellant. Also, these
empirical laws make scaling from motors of small thrust to
those of large thrust somewhat doubtful.

SomEe APpLICATIONS OF BOCKETS
A. Solid Propellant Rockets

The unrestricted type of solid propellant charge was used
extensively in shortrange (artillery) rockets during the
last war. Ballistite was primarily used as the propellant in
this type of rocket. Typical examples are the spin-stabilized
and fin-stabilized rockets used by the Navy as ground-ro-

round, airto-ground, and air-to-air missiles, and also the
“bazooka” which is used by the Army. This latter weapon
was very effective, particularly when used against tanks
at short range.

Rackets using the JPL type of solid propellant have been
developed for assisted takeoff of aircraft and have been
used by the Navy to a considerable extent. A serious limi-
tation in the use of the propellant is the large amount of
smoke in the exhaust, which makes it difficult 1o operate
from a carrier deck.

Since the end of the war, solid propellant rockers have
been developed as hoosters in connection with the firing of
hiquid propellant rockets and ram jets. As high-altitude mis-
siles are. more extensively developed, the need for efficient
boosters will become increasingly greater.

Although the application of solid propellant rockets is
mruch more limited than that of the liquid type, they are
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generaﬂy superior from a standpoint of weight and economy
for durations of less than 20 seconds; and there are many
uses, primarily in applicadions requiring a short duration
of thrust, in which they are superior.

B. Liguid Propellant Rockets

Liquid rockets have found limited application as assisted-
takeoff devices because of the relatively short duration re-
quired, usually less than 30 seconds.

During the latter part of World War II the Germans had
a number of high-speed, rocket-propelled aircraft in service,
Considering the relatively short time in which the pro-
pulsion system and airframe were developed, it can be said
that they performed rather well. Extensive development
of supersonic piloted aircraft is currently being carried out
in this country. One such project is the development of the
Bell X5-1, a rocket aircraft designed to fly 1700 miles per
hour at an altitude of 80,000 feet.

The term long-range missile is used to denote a vehicle
whose range is of the order of 100 miles and which is pro-
pelled by 2 rocket having a burning time of 30 seconds or
more. These characteristics serve to distinguish it from the
short-range artillery rocket whose burning time is generally
Jess than 2 seconds.

The earliest attempts in this country to develop a Jong-
range or high-altitude vehicle were made by R. H. God-
dard, starting about 1912 and continuing until 1941. In
1935 he launched a 14-foot rocket to an altitude of 7500
feet. This rocket used oxygen-gasoline as a propellant.

Although the Germans started their liquid propellant
research in 1923 under the auspices of the Verein fiir
Raumschiffahrt (Society for Space Travel), it was not until
1932 that serious work began on the development of rocket
propelled missiles. At this time the society was disbanded
and the program taken over by the German Ordnance De-
partment. By 1942 the Germans tested prototype models
of the V-2 and shortly afterward went into preduction on
the V-2 missiles.

In 1936 rocket research on a very modest scale was
started at the California Institute of Technology. At that
time interest centered primarily around a high-altitude
sounding rocket to be used for meteorological ebservations.
This program was stimulated by F. J. Malina, who with his
associates carried out theoretical calculations on the fight
performance of a sounding rocket and also studied the
thermodynamics of rocket motors. In 1940 the program
was expanded and directed toward rockets for war pur-
poses. From 1940 to 1944 the program was primarily con-
cerned with the development of assisted-takeoff rockets. In
1944 the Ordnanee Department requested that the Institute
undertake the development of a series of long-range missiles.
One phase of this over-all program resulted in the develop-
ment of a high-altitude sounding rocket. This vehicle,
known as the Wac Corporal, was designed specifically to
catry 25 pounds of instruments to high altitudes. An addi-
tional requirement was that the vehicle be lowered by para-
chute or some other device,

Preliminary tests of the Wac Corporal were started in
1945 and since then have been completed. Altitudes in
excess of 250,000 feet have been attained and vehicles
have been lowered by parachute from these altitudes.
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~ - addition to the sounding rocket and the longrange
1 wite whose function is to carry an explosive charge to a
given target, the possibility of space flight has been

iven serious consideration during the last few years. Many
difficult and diverse problems, such as method of trajectory
control, mavigation, communication, takeoff and landing
rechniques, cte., are involved in space travel. The basic
prcb]em, however, concerns the means of imparting sufli
cient thrust to the vehicle so that it may escape the Earth's
gravitationa] field. The following cases which are of gen-
eral interest have heen strded:

1. The Earth-satellite, a vehicle permanently revolving
in a closed elliptic or circular orbit around the Earth,
at a distance from the Earth that is small compared to
the radius of the Earth.

The “stationary” Earth-satellite, a body revolving in
a circular orbit with the same angular velocity as the
Earth so that it always appears overhead to an observer
on the Earth.

3. Complete escape from the Earth, but with insufficient

energy to depart from the solar system.

&

An Earth-satellite, revolving in a circular orbit, can re-
ymain in such an orbit indefinitely without requiring the
expenditure of additional energy, provided it is not struck
by meteoroids and the orbit is sufficiently far from the
Earth so that the atmospheric drag on the vehicle is zero.
Its velocity must be such that the centrifugal force on the
vehicle balances the gravitational attraction of the Earth.

In the “stationary” satellite the angular velocity must be
identical with the spin velocity of the Earth. Calculations
show that it would be located at a distance 22,900 miles
from the Earth’s surface and have an orbital velocity of
10,200 feet per second, or about 7000 miles per hour.

Caleulations on the escape vehicle indicate that escaping
completely from the Earth’s gravitational field would require
an amount of energy which is capable of imparting an
initial velocity to the space vehicle of about 37,000 miles
per hour.

Preliminary studies have been carried out to determine
whether rocket propulsion using the chemicals now avail-
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able can meet the requirements indicated above. These
studies show that with a singlestep rocker, using liquid
oxvgen-tiquid hydrogen propellant, it might be possible o
design an orbital vehicle, The requirement for the other
two cases, however, can be met only by a multiplestep
rockes.

A multiplestep rocket consists essentiafly of a series of
rocket units; the number of steps used being two or more,
depending on the performance requirements, the type of
propellant used, the payload to be carried, etc. A step rocket
operates approximately as follows: First, step 1 of the rocket
is fired. It carries, as its payload, the other separate steps
which make up the rocket unit. Second, at the very instant
step 1 stops burning, step 2 is ignired. At this point, step 1
detaches itself and falls back to Earth. Again, step 3 takes
over when step 2 is exhausted. This process is continued
until the last step, which carries the payload, is ignited and
burned. After this, the last step coasts out of the Earth's
gravitational field or until its velocity becomes zero.

To obtain a required performance with a given propel-
lant, the multiple-step rocker is more efficient than the
singlestep rocket. The basic reason for its efficiency is that
in a single-step rocket the entire mass, except the propellant
which has been consumed, is accelerated; whereas, in a
multiplestep rocket, the structural weight, such as tanks,
IMOtOTs, pumps, ete., is continuously decreased as the num-
ber of steps is separated from the missile. Hence, the en-
ergy required 1o accelerate the rocket to a given velocity is
less for the multiple-step rocket than for the single-step
rocket.

Studies of the three types (an Earth-satellite, 2 “station-
ary” Earth-satellite, and an escape vehicle) have led to the
conclusion that such rockets are possible with the engi-
neering knowledge now available. It is true that these rock-
ets would be bulky and inefficient from & weight stand-
point and that they would not necessarily carry human be-
ings.

It should also be realized, however, that the develop-
ment of rocket propulsion systems is relatively new as com-
pared with some of the more conventional types of propul-
sion systems.

It is obvious that we would not be attacked, this time, on the high seas alone, or
only ar some far-Hung outpost like Hawaii or the Philippines. We would be at-
tacked evervwhere, simultaneously. at our outposts and right here at home. Under
such circumnstances, without universal military training, withour full-strength
National Guard unis, fully irained, readv to take the field, defeat for the United
States, and the world, at the hands of a conquering foc, is not inconceivable.

—Generat Jacor L. Devers.



NUCLEAR
Its Military

POWER —
Application

By Dr. R. E. Lapp

Nucrear Powsr—Waen?

To date no nuclear machines have been constructed
which generate useful power thar can be applied in indus-
try. Therefore, the question as to when we will have prac-
tical nuclear power plants must of necessity be only an-
swered with rough estimates or good guesses. There are al-
ready in existence seven nuclear reactors (chain reacting
controlled systems) but only a few of these rurn at a high
power level and none of them are adaptable for the com-
mercial production of power.

Obviously, anv estimate as to when we will have nuclear
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power plants in operation will depend on many factors. The
first power piles (plants) will undoubtedly be land instaila-
tions of experimental tvpe which will be used for test pur-
poses rather than for supplying power as such. 1t cannot be
overemphasized that the outlook for atomic power is not
bright. The piles which are being designed are experi-
ment'ﬁ units which will serve as prototypes of prototypes.
We are a long way from being able to fix upon 2 reactor
design which can be considered as suitzble for the efficient
generation of atomic power. -

Few scientists believe that the widespread use of nuclear
power will come within the next two decades. It is probably
true, however, that if there were urgency for a reactor for
military application, as for example, for ship propulsion,
such a unit might well be designed and constructed in less
than this time. In the following sections many of the diff-
culties in the design and operation of nuclear piles will be
explained.

Both the Army Air Forces and the Navy have announced
that they are interested in a design of nuclear power plants
for the propulsion of aireraft and naval vessels, respectively.
The latter application is one which, should it be of sufficient
strategic importance to warrant diversion of scarce fission-
able material, might be realized on a test basis long before
nuclear power plants could be developed for the Air Forces.
It is still too soon to even predict when aircraft may be pow
ered by nuclear energy. In the long run it may be a ques
tion as to whether we can afford to expend fissionable ma
terial unrecoverably for anything except atomic bombs,

Nuocrear Powsr—WiERe?

For military purposes, where the high cost of power is no
a deterrent, nuclear power plants may well be used as sta
tionary units to supply power at:
A—Remote air bases
B—Secret research laboratories
C—Arctic proving grounds
D—Isolated island posts of strategic importance.
Such power units would be semi-permanent installations.
Nuclear power is potentially an excellent means of driv
ing naval vessels either of the fast surface tvpe or of the sub
marine class. Here the excessive weight required to shiek
against radioactivity from the reactor is not prohibitive ant
substantial progress in nuclear-powered ships may be ex
cted.
Relatively recently, 2 large group of scientists advising
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the Secretary of War’s Interim Committce on Atomic En-
ergy reported “. . . we see no foundation in carrent science
for the hope that atomic power can be effectively used for
light, smal} portable units such as are required for aircraft
and automotive transportation. . .” This should dispel any
hope of the layman who looks forward to automobiles pow-
ered by nuclear engines.

However, we should not strike out the possibility that
nuclear power may be adapted to aircraft use. It is true
that there are many difficulties in designing a reactor for 2n
airplane. But if we consider a guided missite where no
shielding would be necessary, perhaps the goal can be
realized. We should at least investigate every possibility
in this field, and it is encouraging that the Air Corps is tak-
ing such a farsighted and optimistic view of this possible
application of nuclear power.

Nucrear Powen—Wny?

This is not an altogether naive question. To answer it we
must assess the relative merits of ordinary power sources
against the nuclear power possibilities. It requires that we
look closely at our coal, oil, and gas reserves and their
geographic distribution.

One of the prime reasons for seeking nuclear power for
military purposes is to obtain a more efficient fuel. While
we have not as yet exhausted the means by which we can
improve engines for driving naval vessels or propelling
rockets with conventional fuels, it is fair to say that we are
approaching saturation in this respect. The military man
who has had to deal with logistics especially at a remote
island air base can appreciate that any fuel which furnishes
more power per unit weight is a thing to be cherished. A
compact power source using small quantities of fuel has so
many military applications that the list of these would be
very long. This list is shortened, however, by the fact that
most nuclear power plants will only be used to generate
large quantities of power. Probably no military application
involving less than 10,000 kilowatts of power would ever
be given a priotity for a nuclear power plant.

For submarine power, the Navy is interested in nuclear
power because the fuel involved does not bum up valuable
oxygen and may allow extended sub-surface operations at
refatively high speeds.

Nucrpsar Power—How?

T'o many the mere mention of the word “nuclear” implies
that this is something which is very mysterious and only
understood by the elite of the scientific world. There is
really nothing mysterious about nuclear power. However,
the layman who has been misled by overly optimistic pre-
dictions about nuclear power may come to regard it as a
major mystery when he fails to see practical nuclear power
plants within a few years.

By the process of fission, the nucleus of certain special
materials, such as uranium-235 and plutonium-239, splits
up into two fission products which serve to generate heat
energy in the uranium or plutonium metal. Because small
quantities of fissionable material can be used to sustain a
chain reaction of Bssion processes, an extremely compact
sogree of heat energy is made possible at a temperature
which is limited only by the rate at which the generated
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heat is removed. The fact that when the source is small it
will be at a very high temperature creates many difficnlties
which will be discussed later.

Now every engineer knows that if ke is given & good
source of heat he can devise a power plant which runs from
this source. So the process of using nuclear power then be-
comes 2 technical or engineering task 1o extract the heat
from the small source and to use this heat in a conventional
power plant. For this reason, nuclear power plants will be
conventional plants except for the fact that a small nuclear
reactor will take the place of the conventional heat source
(coal or gasoline). Should nuclear reactors be designed for
aircraft, there would be an exception to this statement
which might lead to a radically different design.

It is not unreasonable to expect that nuclear reactors will
be designed to furnish power in amounts sufficient to sup-
ply all the needs of a large city. However, no one would
advocate the installation of a 500,000 kilowatt power plant
in Washington, D. C,, unless it were cheaper to nin than
the present plant, It will be a long time before this con-
dition will obtain. Therefore, nuclear power piles will be

placed only at installations where other power sources are
not available,

BupceTine FissionasLe MATERIAL

The basis of our source of all fissionable material is
uranjum-235 which is present to the extent of only one part
in one hundred and forty parts of natural uranium. Usin
U-235, we can manufacture two other fissionable isotopes—
uranium-233 and plutonium-239. All of these materials are
fissionable and may be used in an atomic bomb just as well
as for nuclear power.

In any preparedness plan for national security, our goal
would be the production and stock-piling of the greatest
possible number of atomic bombs.

NucLear Power P By-Propucts

As a necessary consequence of fission, there will be pro-
duced a pound of fission preducts for every pound of U-
235 which is fissioned. These highly radicactive materials
constitute a radiation hazard, and must be carefully shielded
to protect plant personnel. They furthermore tend to con-
taminate the pile (analogous to clinkezs in the ashes of a
fire) and must be periodically removed from the pile. This
is a troublesome procedure since the fission products are in-
timately mixed with the fuel material and have to be chem-
ically separated by a costly remote control process.

In order to keep as many neutrons as possible inside the
pile, every pile will probably be surrounded by a “reflector”
which serves to reflect back escaping neutrons into the active
part of the pile.

From the standpoint of offensive warfare, it might be de-
cided to store up long-lived radioisotopes and fission prod-
ucts for radioactive warfare.

Crrricar, Size oF a NucrLear Piie

The concept of critical size has been introduced in the
popular press in connection with the mass of fissionable ma-
terial required to make an atomic bomb. The same concept
holds for nuclear reactors. In this case, the amount of fis-
sionable material required for a “critical” pile is usually
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much greater than that for an atomic bomb. The reason for
this is that most piles will be of a type that utilizes a thermal
or slow fission process {i.e., fission due to the absorption of
thermal or slow neutrons by the fissionable material] rather
than fast fission which is used in the bomb. To slow down
the neutrons from the high speed which they have as a re-
sult of their fission origin, one uses a light element or mod-
erator. The moderator has to be placed close to the fission-
able material in a lattice Cheterogeneous) orin a homogene-
ous arrangement. This interposition of the moderator be-
tween lumps or rods of the uranium increases the critical
size of the pile so neutrons can more easily escape through
the lattice of moderator plus wranium. This is an important
factor 10 consider when planning for a nuclear-powered
guided missile.

Fuer Consumrerion Iv A NucLeEar Macuing

While it is quite true that a single pound of pure uran-
fum-235 contains energy equivalent to the heat energy in
1500 tons of coal, it is a very misleading statement when ap-
plied to nuclear power application. Partly due to design
considerations, partly to structural strength of the fuel rods
and also to the accumulation of fission products, it is not
possible to completely convert a single pound of U-235 in a
pile into fission energy. You can easily see that if we made
fuel rods out of pure U-235 and then were able to fission
fifty percent of all this uranium, the rod itself would be a
spongy mass containing ffty percent unfissioned uranium
and the rest would be split-atoms. Such a conglomerate
would obviousty be structurally unsound and the fuel rods
would be useless. What would probably happen would be
a crumbling of the rod and a consequent blocking of the
channel in which it was centered. Immediate local over
heating of that part of the pile in the vicinity of the blocked
channel would oceur.

Figure 1 shows a graphical plot of the power output level
of a nuclear reactor as a function of the uranium-235 used
per day. An over-all efficiency of twenty-five percent is as-
sumed for the nuclear power plant in this particular in-
stance. From the foregoing paragraph, it should be clear
that the fuel consumption refers to the total amount of
11235 which is fissioned in the entire nuclear reactor.

Some Pive ProBLEMS

Just what are some of the problems with which we are
faced in designing nuclear power piles? Before discussing
some of the physical problems, let us point out that the
rapidity with which the problems will be solved will be a
function of the intelligence we apply to the task, the energy
we expend in trying out new ideas, and the fearlessness with
which we tackle difheult assignments. In this new field one
brilliant idea may be worth a hundred days in progress! To-
day, almost two years after the end of World War I{, we do
not have that array of scientific might which tackled and
licked the atomic bomb problem. Many of the top scien-
tists and more of the younger researchers have returned to
peacetime jobs in universities and in industry. Some, dis-
mayed at the terrible destruction wrought by the use of
a weapon which they helped to develop, shun employment
in the government atomic laboratories. Gone is the wartime
stimulus that spurred scientists 10 work day and night on

July-Augng

atomic research. Will the leaders of our present govern
ment research laboratories take the chances that they did
during the war or will they feel the deadening and stuls.
fying need to refer to higher authority all their decisions?
Secrecy is still with us and will probably remain for some
time. No one can estimate how much secrecy cost us during
the war for secrecy is a two-edged sword that may do great
harm to progress. So our progress in solving problems in
nuclear energy application will depend not only on the
physical problems but upon the human factors and the po-
litical situation. Since the latter are difficult to evaluate, let
us turn to a brief discussion of some of the more important
physical problems.

Pre CorrnoLs

While the pile itself has no moving parts which are fun-
damental in its design, it does contain the control mecha-
nism. This, in general, will consist in a neutron absorbing
rod which can be moved in and out of the pile or it may con-
sist in relative motion of a part of the pile. In any event,
there is a basic requirement that the contro} mechanism
must be able to respond to neutron fluctuations in the pile.
Should the mechanism be too slow then the neutrons would
flare up and the pile would go out of control. While this
would not result in an atomic explosion, it would undoubt-
edly ruin the pile and might constitute 2 serious health haz-
ard due 1o the release of radioactive fission products from the
reactor. This means that the controls must be foolproof.
There should also be emergency controls to stop the pile
should the ordinary controls Tail to operate.

The necessity of carrying out all operations remotely
makes the control problem somewhat more complicated but
is not a serious dithculty. However, the necessity for keep-
ing all pile products sealed within the pile, means that all
controls must move in perfectly sealed channels.

PiLe Mareriars

Perhaps one of the most crucial points in the evelution
of power piles will be the development of material that will
be resistant to high temperature, and will have good neu-
tron properties. In addition, these materials must be unaf-
fected by nuclear radiation or by corrosion; still they myst
have good mechanical strength and be easily fabricated. It
is quite difficule to find materials that will satisfy all of
these requirements and it is very clear that much depends
on what metallurgical progress can be made in the near
future, These materials must be used for fabricated fuel
rods (or containers ), mederators, liners, structural supports,
outer container and sealing devices.

One difficulty which is very evident is the manufacture
of fuel rods that can withstand extreme conditions in the
interior of the pile and yet be removed easily and replaced
with fresh fuel rods when they have been depleted in fis-
sionable material.

'This means a periodic “shut down” for the plant while
rods are discharged and new ones put into the pile. These
discharged rods must then be chemically processed o re-
move the unwanted fission products and recover the fission-
able material. This must then be reprocessed and fabricated
into new fuel rods.
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Hear TrANSEER

In the piles which have been built to date, it is necessary
to remove heat from them to prevent excessive tempera-
tures from being reached. 'T'o accomplish this, cooling air or
water is forced through channels in the piles. It is 2 funda-
mental law in physics that if one wishes to generate power
most efficiently, one uses as high a temperature heat source
as can be obtained. Just as a high waterfall is more effective
in producing large amounts of water power so is a pile more
efficient in generating power if it operates at high tempera-
ture. Our present day materials, however, cannot stand up
at temperatures greater than 1500°F, so that until new ma-
terials are developed, piles must be operated below this
remperature. Where the power pile is a stationary plant and
size is o object, there is no great advantage to operating the
reactor at temperatures greater than 1500°F for at this tem-
perature the theoretical thermodynamic efficiency is already
high. .

If a relatively compact pile is to yield 10,000 kilowatts of
power and not exceed a temperature of 1500°F, it is obvi-
ous that heat must be removed from it very rapidly and ef-
ficiently. There are again restrictions on the materials
which one can tolerate inside a pile and any coolant Cheat
transfer medium) must satisfy stringent tests. Liquid metals
have been suggested to overcome some heat transfer difh-
culties and it may be possible o use such a scheme. Gas is
not very efficient as a coolant but it might be used to run
a closed cycle gas turbine.

SHIELDING

Even a small pile running at low power generates enor-
mous quantities of radioactivity and requires thick shields to
protect personrel in the vicinity. A power pile supplying
two thousand kilowatts of power would generate radiation
equipment to many tons of radium! When one considers

that 2 gram (‘@ of a pound) of radium must be treated

with great care, this huge quantity of radiation is almost
fantasticl It has been estimated that at least fifty tons of
shielding material would be required around a low-power
pile to protect against the radiation.

All the piles which have been build up to now have been
located far from the near-by cities. It is problematic as to
what rales will be drawn up in the future should power
piles be designed to supply an isolated city with power.

Because the fssion products formed inside 2 pile cannot
be discharged into the air or water, the reactor must be 2
sealed system. All openings into the reactor must be sealed
and protected with ingenious closures. Furthermore, any
coolant which flows through the pile will itself hecome
tadioactive and thus certain parts of the conventional power
unit must be shielded. All equipment (pumps, motors, and
controls) within the shield must be capable of indcfinite
operation or must be replaced by remote handling.

There is very little hope that any substantial progress will
be made in developing a new type of shield which will be
much Detter than those which have becn developed 1o
date.

Oraes ProBLEMS
Thete are still other problems to be solved in the develop-
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ment of nuclear power. What makes the situation less op-
timistic is the fact that some of the solutions require time
for the proper answers. Yet, we must wait for these and
sometimes the whole feasibility of a pile design may de-
pend on a single property of a pile material, If one element
in the situation is unfavorable our design js washed up and
must be started anew. Nuclear science and engineering
will contain many discouraging results and for every possi-
bility that opens up only one in ten will prove worth while.
However, we have worked with worse odds than these be
fore and must have faith in the ingenuity and resourceful-
ness of the American scientist and engineer.

We should not be misled by those who naively point out
that & single pound of U-235 will give off as much heat as
1500 tons of coal. Before we jump to the conclusion that
uranium will provide cheap and abundant power we have
to consider more than energy-equivalence figures.

WiLr. Urantum Rerrace Coar?

In order for uranium to supplant coal as a power source,
it would have to be available at less than $15,000 per pound.
This assumes pure U-235 which is completely hssioned!
We shall not even go any farther into the economics of the
situation for until we have actually built nuclear power
plants which operate continuously we really have litte basis
for calculation. For example, it is very clear that chemical
processing of partially fissioned fuel rods will be quite
costly but we are not sure how often this will have to be
done or how it will be done.

On the gloomy side of the picture is the possibility that
the international situation will require the limitation of
power piles because of the fact that every nuclear reactor
is a potential bomb factory. Even now scientists have advo-
cated that we should be willing to give up atomic power
for world peace. No one will deny that were we to follow
this recommendation our economic system would remain
unaffected and international inspection of illicit atomic
bomb manufacture would be greatdy simplified. On the
other hand, we would be asking time to stand still in this
new field which, while difficalt in the extreme, holds prom-
ise of fruition. We have no precedent that such scientific
retrogression can be accomplished. How ironic that man
shounld consider depriving himself of the peaceful use of
atomic energy simply because he cannot control its wartime
application?
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OPERATION “BEEF”

By Captain Vance H. Taylor

For three days now Company “G,” Combat Infentry,
had been out of the war. Nobody wanted them to move.
No brass hat, in newspaper terms, wanted them to “slash”
through the enemy lines. Apparently they were forgotten.
It was pleasant to loll here in an orchard and contemplate
the war—somebody else fighting it. Except for keeping an
eye on a Kraut outfit, a little less than a mile away across
the field, it was luxurious indeed.

Shad pushed his helmet up and scratched the top of his
head. He spoke to another soldier in an adjoining foxhole.
“Flip me a box of them horror-derves, will you Slim?”

Slim slowly dug a ration out of his hole and tossed it over.

“That’s the second 'K’ you've had today and it’s only
eleven o'clock. You got stock in the Chico Company?”

Shad expertly opened the ration with the end of his
trench knife. “This is a breakfast which I et an hour ago.”

“Well, you can take it or leave it—breakfast is all I've
got. You're sure getting 0 be a gormit—next thing you'll
want ‘'em hot.”

“Just gimme the ration and don't give me no trouble.”

The two men were in foxholes about ten feet apart dug
at the edge of a hedgerow. They were on the lookout for
any activity taking place in the German positions on the
other side of the feld.

Shad looked back and spied a figure crawling toward
them up the hedgerow. “You'd better police up your area,
Slim, here comes the Lieutenant. It's a good thing they got
:officers in this army, you'd live in any old hole. Just like
that night in Piccadilly, vou wanted to take the first ‘girl
that spoke to you. I'm afraid this war s submerging your
finer instincts.”

A scornful snort issued from Slim’s hole. “So you admit
1 did have finer instincts.”

“Seen anything?” Ssid the Lieutenant who was crouch-
ing in the hedgerow behind them. His face wore the weary
look of combat.

“Ain’t seen a thing, Lieutenant, except that cow out
there.” Shad peered at it hungrily.

All three regarded the cow silently. It was about five
hundred yerds away grazing peacefully around a clump of
five trees.

“How long has it been there?” The Lieutenant asked.

“Bout all morning. I ain’t seen it leave them trees,” Shad
answered. “You ain’t thinking the frogs would like to con-
tribute that there animal to this campaign?”

The Lieutenant stared at the cow thoughtfnlly. He spoke
without expression.

“For the safety of our position we'd better send ont a pa-
trol tonight, and don't forget to bring a rope.”

“See what did I tell youn,” Slim observed after the Lieu-
tenant had gone, “Iie’s a guy, even if they did make him a

officer. And what's more I'll betcha he leads the patxol him-
self.”

“Yeah, hell lead the patrol and he'll get the first filet
mignon off'n that critter t00.”

“He's got responsibilities and it makes him hungrier
than you and me.”

“Brains don’t need no foed. If they did we’d all be imbe-
ciles eatin’ all these ‘K’ rations.”

About three hours later Shad became rigidly attentive
in his hole. He spoke without turning, “Slim, do you see
something movin’ down there in them trees? Looks like it’s
right in that third tree from the right, and a few hundred
yards beyond.”

“Gimme the glasses. You're right it’s a coupla Krauts
crawling along on their stomachs. They're after oux beef,
damn ‘em.” -

“The sneaking slinkin’ crawlin' B—" Shad swore,
“Right on their bellies like & coupla hungry jackals. This is
gonna be a long shot,” he added raising his rifle and settling
himself.

Dust spurted about ten feet from the Germans. They rose
with enthusiasm and sprinted for 2 hedgerow. Shad got in
two more quick shots before they disappeared but it only
affected a noticeable increase in the runners’ velocity.

“They won't get no purple hearts outta’ your shootin’,”
Slim observed drily.

“What's going on?” The Lientenant had come scrambling,
up the hedgerow.

“They tried to steal our steaks,” Shad complained bitterly,
“A couple of ’em practically had their hungry paws on that
cow. I gave ’em a good dustin’.”

“By Cripes! That’s going too far.” The Lieutenant rogred,
“Keep an eye on them, I'm going to get some mortars re!d)ﬂ
Keep shooting if they show up again. You'd better move to
new holes.” He moved down the hedgerow in 2 crouching
run.

A few minutes later a German mortar shell landed abowr
fifty yards from their foxholes throwing up dizt.

“See what you did,” Slim criticized with melancholy,
“Yuh made 'em mad with that wild shootin’.”

“Don’t know how I missed 'em. Especially that one with
the big butt, it was sticking up like a knoll. T'll bet they're
just as hungry as we are for that critter. Do you suppose
thev’re eatin’ something like our K’ rations?”

“Yeah, 1 guess they do,” Slim answered, “Probably dehyj
drared sauerkraut and wieners with powdered beer.”

At eleven o'clock that night Shad, Skm and the Liew
tenant started crawling across the field toward the trees.
The whole company was alerted to cover them if anvthing
happened. Shad was dragging a length of rope. It seemed 10
him they had crawled clear into Russia when Slim whis
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pered, “We're about there.”
“How can you tell?” Shad gnumbled.
“I've got clinging odorous proof therc’'s a cow around
bere some place,” Slim whispered angrily.

A flare went up and they froze, it outlined the cow
standing at the edge of the trees about Hifty feet away.

“There she is,” The Lieutenant whispered, “Get that
rope. zeady.”

shad straightened out the Joop and they crawled for-
ward.

“What's that?”
stopped, listening.

“Sounds like voices.”

“The bastards, they're after her too. Here Slim, put this
end around her neck,” Shad whispered desperately. Slim
100k the end and crawled toward the cow which was about
twenty feet away. A mortar shell exploded too close for com-
fort. Shad jerked the rope feeling a pull. “We got her,
Lieutenant.” They started crawling off with the rope over
their shoulders.

“Com’on Slim.” Shad whispered back.

“I'm coming, dammit.”

They stopped and Slim crawled up. The rope was
fastened securely around his arm. Another mortar shell
exploded and a flare lir up the whole area, they hugged the
ground.

“What the hell were you doing back there?” Shad whis-

ered.
¥ “What the hell was I doing, what the hell were you do-
- ing? Jerking that rope just as I was putting it around the
cow’s neck and draggin’ me all over this damn pasture.”

Another flare went up making them feel naked.

Mortar shells began exploding in the German positions.

“We'd better go back,” The Lieutenant whispered,
“Thev're onto us now and our mortars have opened up on
em‘”

They crawled between flares.

“You and your damned rope tricks,” Slim whispered bit-
terly.

“Yeah?” Shad puffed, “If I'd been as close to that critter
as you were I'd be eatin” a piece of her right now.”

The rest of the night flares were fired alrernately from
both sides till a rabbit could not have crossed the field with-
out drawing fire. Shad complained they were making his
steak tough by keeping it awake.

The next morning, from their respective foxholes, Shad
and Slim observed the appearance of some object near the
Germans’ hedgerowr.

“What do you make of that?” Slim asked Shad who had
the glasses. “I don’t know, it looks like a cow, or maybe a
cow hide. By Cripes! that's what it is. Them Krauts has
fixed up a hide to look like a bull to attract that she of ours.
She notices it too. Look at her. Of all the low-down tricks,
plaving on a female’s weakness. Go get the Lieutenant,
&lim, this calls for some generalship.”

He glared into the glasses rigidly pointed toward the
Germans’ hedgerow.

Slim came back in about five minutes, alone.

“What's he gonna do?” Shad asked.

“T don't know,” Slim answered, “But when [ left T heard
him talking to headquarters about artillery, give a position,

The Lieutenant whispered and they
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and say something about five siger tanks.”

“Was he mad?”

“Yeah, 1 guess you'd say he was.”

“Mighty unsporting of them Germans if you ask me.”

“Listen! Looki"

Overhead there was a fluttering sound like sand being
whisked out of a tin pail and the area in the vicinity of
the hide erupted in explosions.

“There goes the sex appeal,” Shad exclaimed jovfully.

The Lientenant had crawled up, “Does that fix it>"

“It sure does, Lieutenant, tain’t ary a piece of that hide
left to attract the most ‘loose” cow.”

“Sure would look like hell in a official report.” The Lieu-
tenant spoke hall to himself. He watched the cow with a
new gleam in his eye. “Shad,” The gleamn included the sol-
dier, “Are you a farmes?”

Shad looked startled, “No sir, Lieutenant, 1 zin’t never
been on a farm in my life.”

“Do we have anyone who was 2 farmer?”

“Well, there’s Elwood. He was 2 farmer, from Missouri,
I think.”

“Good.” The Lieutenant crawled off.

“What do you suppose he's up to now?” Shad asked.

“I don’t know but that’s a cow and farmers know how to
handle cows.”

About half 2an hour later the Lieutenant came back with
Elwood, the farmer. They had a large megaphone fashioned
from cardboard. “All right,” The lieutenant spoke to El-
wood, “Now call that cow.” Elwood put the megaphone to
his mouth. “Suc-boss, Suc-boss, Suc-boss.” His words car-
ried acxoss the field. The cow didn’t move. Under the silent
critical scrutiny of six eyes Elwood tried again putting real
feeling into the words. The cow didn’t even raise her head.

“Irll never work.” Shad spoke suddenly.

“Why not?” Slim asked with argument in his voice.

“Well, that there’s a French animal and he's hollering in
English.”

“1 don’t suppose you know French, Elweod?” The Lieu-
tenant ventared.

“Nary 2 word, Lieutenant,” Elwood answered.

“Well, I guess that's that, we'll have to try something
else.” The Lieutenant and Elwood crawled off.

“Why didn’t you call her, Skim, you know some French?”

“I don’t know as much as you do. It's a good thing you
didn’t try it, what you know in French isn’t fit for even that
cow to hear.”

They watched a plane drone overhead.

“That’s what we need. A plene, we could dive right down
and scare that critter over here.” Shad mentioned specu-
latively. Something detached itself from the plane and
set up an eerie whistle followed by a terrific explosion.

“Where'd it hit?” Shad exclaimed after they had emerged
from the very bottom of their holes.

“Right where that cow so lately was.” Slim spoke moum-
fully and reverently.

“Why those dogs! Those haphazard crows of satan, flying
around up there bombin’ a top sirloin right outta’ our
mouths.”

Slim was looking at something in his hand, “Heres your
tanch, soldier.” He tossed a-familiar box in the general
direction of Shad.



Corregidor
{Contianed from page 9)

west coast of Bataan, within 2000 vards of the enemy lines
and well in Front of most of the 75s. Then there were the
two New Mexico National Guard antiaircraft regiments,
the 200th and the 515th CA. Brigadier General \\’5!%3111 F.
Marquat, operating from the Advanced Command Post of
USAFFE in Bataan, was the chief coordinator for this
m. I managed to see most of the officers and positions

ides a short call at General Wainwright's Corps Head:
quarters;

It was very dusty in Bataan, with heavy traffic and much
engineer road work in progress. All headquarters were well
off roads: gun positions even more so. All our batteries were
well dug in and camouflaged; morale was excellent. Their
only gripe was wanting "more targets.” The Japs supplied
that bricfly on the afternoon of the 13th with a bombing
raid on Cabcaben while we were at Colonel Charles G.
Sage's nearby 200th CA, They used white phosphorus in
cendiaries, burning the town as the Filipino nipa shacks
went up like tinder. 1t was pitiful to see the natives carry-
ing their few little belongings up the road, looking for
another place to live.

When I returned to Corregidor | found that Forts Drum
and Frank had been under desultory fire from Cavite since
morning. Based on the best information available the enemy
fire had been returned by Battery Roberts (6”) at Fort
Drum, and Batteries Koehler and Frank North at Fort
Frank. A muzzle burst at Battery Koehler killed one Philip-
pine Scout soldier and wounded 7 others besides the bat-
tery commander, Caprain Robert J. White, The latter died
in Bilibid Prison Camp a few months later as a result of
this wound.

The next day Fort Frank was included in the enemy
artillery bombardment. In fact, from that time onward
there was the constant threat of enemy fire from the Cavite
shore as the Japs unlimbered additional batteries including
150mm and 240mm howitzers. Daily counter-hattery action
from the fortified islands, especially from Fort Frank,
answered the enemy fire. The following quotations from
my diary notes of February 15 are typical:

3:40 p.m.—Enemy opened fire on Corregidor from
Cavite. Shells falling in vicinity of south
dock.

3:52 p.m.—Batteries Heamn (127 gun) and IHamilton
(155mm guns) on Corregidor and Frank
North opened counter-battery,

4:10 p.m.—Enemy fring ceased.

4:23 p.m.—Capt. Ivey (observer on Cavite mainland’)
reports salvos hitting right in area of
enemy gun flashes. He recommends 1555
sweep the area. Battery Frank North
starting to “sweep.”

4:28 p..—Fort Frank under enemy fire.

4:35 p.m.—Corregidor under fire.

4:55 p.m.—Enemy ceased firing.

5:15 i

p.m.—Enemy

g on Fo
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7:11 par—Fort Hughes again under harassing fire.
9:08 p.m.—Corregidor under harassing fire,
9:15 p.m.—Firing ceased.

Late that afternoon Captain Ivey and his observing de
il were attacked by a Jap patrol and forced to withdraw
An American corporal was killed and Sergeant Boyd of the
60th captured but Captain Ivey and two Philippine Scou
eventually returned to-Fort Frank safely. (

Although sporadic, this harassing fire was none the lesg
annoving. You never knew when or where an enemy shel
might land. For instance, at 9:30 ».x. on 18 Febraary, just
after Battery Frank North ceased counter-battery bre, u
enemy shell hit in the powder pit of No. 4 gun wounding
7 members of the crew ®ho were cleaning Lﬁu gun.

Another lucky shot for the enemy happened the nest
night. Sometime after midnight the harbor boat Neptune
completely blacked out of course, approached the i
Frank dock to deliver supplies but wiiidmv when a shell
landed nearby. Later, at about 3:35 a. she again came in
to dock. At that instant an enemy shell hit her forwand
deck. Fifteen drums of gasoline went up in a flash as di
500 powder charges for 155mm guns intended for Fo
Frank. The fireworks turned the ship into a blazing fue
nace and threw buming powder all over the post, starting
numerous brush fires. Mirsculously there were no casunlties
as the crew jumped overboard and swam ashore but the ship
and all supplies aboard were a toml loss.

After daylight the next moming Colonel Napol
Boudreau, the Fort Commander at Fort Frank, sent a
unteer working party of 15 men to Calumpan barrio® an
the Cavite mainland to repair the fresh water pipe li
which had been blown up two days previously by :F:: Ia
anese. (Both Forts Frank and Drum had salt water distil
lation plants for emergency use.) While the men w
working, they were attacked but succeeded in killing 25-
Japs and got back to Fort Frank safely. One Phsipp'
Scout was wounded in the arm. Colonel Boudreau covered
their withdrawal with 75mm fire from Fort Frank.
working detail credited Private James L. Elkins, 60th
with most of the Jap casualtis. He was armed with I
Browning automatic rifle. His only comment was: “1 gof
all I saw.” The enemy retaliared by burning Calumpan and
Patungan barrios that night.

", adfunitaln
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cting To side officers’ quarters on Corregidor
after hberation from Jﬂpi.l.llt.'!:: prison camp.

On 20 February Hm;n Woodruff (14" gun) at Fort
Hughes joined in the counter battery action for the hirst
fime. That night a friendly submarine exited cirrying
President Quwnn and VicePresident Osmefia of *the
FPhilippine Commonwealth, together with the private and
oihcial family of the President. The party was landed safely
iin the Visayan Islands, from which point some weeks later
“they i1rmudml by patrol-torpedo boat to Mindanao and
thence by air to Australia,
| ‘HI”]I. ’Ili“_ i![{\]ll{]\]‘ (il’.\!]l't li "nluljfl. Illli I-:IJ'L].L";.'-.] ’1“’.
I'.IIt]lLb._mL of two 155mm guns in. A new 'rL.11.-.n E!rhlhun al
Fort Hughes, sited to fire back inside the bay On 22 Feb
tnusry Lieutenant Colonel Armand llnphtn in command
'II Fort Hughes, r-.pu:'l-.:! the construction tnlliphlui and
lhl.‘ }1 ittery Tl““_]". tor action, ]l'l]"'u Wils name LI Ihilttr\ Un 1]
‘ams, in honor of First Lieutenant George L. W illiams,
WCAC, killed in action at Abucay, Bataan, early in Janu
ary.

For the next few days there was a period of Japanese in
Bctivity 1.Iu|:'n~r which all batteries wok ¢|u|t.|.l'|u;|!_ of the
Opportunity to dig in dulnr and several fired calibration
E_UHHm Meanwhile Batteries Woodmlf, Kochler, and

ank North fred dailv interdictions at [.quluu. activities

Temate and Marag sondon on the Cavite mainland. Na
the informers ulmnu{ the enemy improving trails, using
Horced F ilipino labor, to new gun positions high in the Pi
el Oro hills overlooking Fort Frank.

In 1921 a runnel for the Seaward Defense Commund
Post on Corregidor had been started but work was discon-
finucd the next year on account of treaty agreements. After
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Pear]l Harbor the Engineers began again and by the end of
February had it about completed.

At 2:00 p.a. February 26 Colonel Boudreau at Fort
Frank scattered a Jap looting party in Calumpan barrio
\\]El] -'lml'“ "lhr ii"‘“[l il!: 1["!1 LTE lThmH l'll {1 ”.II'}HH ]}‘l.L
fense Headquarters a propaganda message he had received
from the Japanese through a Filipino civilian. It read:

Surrender Carabao (Fort Frank) and save lives; the
whale arca Jlul'.uj the coast line of Cavite Provinee is now
a Japanese Military Reservation; large guns in |.1th
numbers are hun:“ massed there; Carabao will be re
duced by our mu‘lu:r artillery fire, likewise Drum; afier
reduction of Carabao and Drum our invincible artillery
will pound Corregidor into submission, batter it, weaken
it, preparatory to a final assault by crack Japanese troops.
Be wise: surrender now and receive pruit:rului'.l| lapa-
nese reatment.

Other similar messages were dr r|.1|1-|.‘d in leallet form from
time 1o time.

Early in March an 8" milway gun, which had been
|11uu',,|:'|l: over from Bataan, was mounted on a prepared
concrete hase near Road Junction 43, east of Malinta Hill
on Corregidor, It had a range of 24,000 ¥ ards and all-around
fire except to the west which was sereened by Malinta Hill.
After proof firing by the Ordnance I')merm:nl it was ready
for service but as no [TOOpS Were avs rilable for assignment to
it the gun was never in action against the enemy. It had
been anticipated that troops would be available from Ba-
taan to man this battery,

Frequently, in early March, we were receiving word of
some  Philippine vessel trying to reach us with supplies
from the southern islands. Among the casualties were the
inter-island steamers Princessa, Don Esteban, Legaspi, and
Florence D., while the Don Isidro had been bombed and
sunk in Port Darwin harbor, Australia. This prompted some
one to suggest that the theme song for “MacArthur's Mag-
nificents” should be. "I'm Waiting for '."'rhipr- that Never
Come In." Others were wondering whether the chalk “V"
on some of the soldiers helmets stood for “Victory™ or
“Victim.” All of us were strong for Walter Winchell
however when he remarked in a States broadeast we I"i‘-']"":'l
up: “To hell with this hero stuff: let’s send them some
HELP!™

By that time the Engineers on Caorregidor had completed
the construction of reinforced concrete shelters over several

75mm beach defense guns for protection from dive bomb-
ing attacks. They h i also many other projects under way
such as drilling of additional wells, bomb-proofing the
Morrison Hill L‘;I'\!I]IIH slorage tanks, construction of person-
nel hamhb '|1.[|n|[l. at variods f!l._l.t!l."fll erection of M EEI]'[I'!
water tanks, Panama Munts (circular rails) for 155s, ete
Many tunnels were started by Lroaps, with the [nunu‘t“
11l|"]’i"-l“1'. technical advice and supervision, Innumerable
rphnn_r!wnn{-\ woere |'\u||1' |ﬂ. I’u- It h Defense Lroaprs I.EHITH._
such scrap or salvage materials as could be spared from the
main Prnp:;_'[:;_ In J:,]LL all -_Ulh_l.rm.'\f.! waorked 1”'".*;.-3.3[1'1_1,1\ o
better their positions.

In the meantime we had had our 75th air maid of the war
while our antiaircraft batteries competed for top honors in
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enemy planes shot down. Seacoast basteries in action most
frequently against Jap aciivities in Cavite during this period
were Hearn and Hamilton on Corregidor, Woodruff and
Leach on Hughes, Roberts and Hoyle on Drum, and Koeh-
ler and Frank North on Frenk. Our main difficulty was
fack of observation. Also, it was almost impossible to spot
the enemy artillery flashes as usually he held his firing to
the morning hours when we were looking directly into the
SUR.

About 4 March General MacArthur cailed the Harbor
Defense Commander, General Moore, into conference and
told him that he had received orders from President Roose-
velt “to proceed to Australia,” He had protested to the Pres-
ident but had nevertheless been ordered to leave. By that
time the enemy had established his blockade of the entire
Philippines; he had complete air supremacy, and his navy
“Wild Eagles” were roaming the Philippine skies daily in
search of prey. However, on the night of 11 March, Gen-
eral MacArthur, with his family and staff and Admiral
Rockwell with his 16th Naval District stafl started on the
now famous “dash through the lines.” Four fast navy patrol-
torpedo boats were assigned the task of transporting the
official party to Mindanao, from which point all flew to
Australia four days later.

USAFEFE was succeeded by the United States Forces
in the Philippines or USFIP, with Lieutepant General
Wainwright in command. He immediately moved to Cor-
regidor from Bataan but made no change in the existent
Harbor Defense Command and no change in the conduct
of the defense by General Moore. The morning after he
arrived General Moore was showing him around and they
had just reached Battery Monija, on the South Shore Road,
when an air raid came over. General Wainwright rather
protested having to step into the sidehill shelter available
but a moment later bombs were bursting outside, causing a
big landslide and wrecking the battery kitchen. It had been
a narrow escape, When they returned from the inspection
tour they had just left their car to enter Headquarters when
another load of bombs came down, one of which demalished
the car they had vacated.

“My Goshl” exclaimed General Wainwright. “On Ba-
taan you tan move around a little, but here on Corregidor
vou're right on the bull’s-eye.”

Before breakfast on March 15 Jap artillery shells began
falling on Fort Frank. At 8:00 a.m. General Moore and I
went to a station atop Malinta Hill to observe the action.
By that time Forts Drum and Hughes were also under fire.
Qur batteries Hearn and Hamilton opened counter-battery
but sun and haze combined to make observation very dif-
ficult. Soon shells were landing on Corregidor at Middle-
side, South Shore Road, and the soath dock. During the
day however Drum and Frank received the brunt of the
bombardiment which was from 240mm howitzers, It was
certainly painful to see those heavy shells socking the little
islands and to know what must be happening.

At Battery Frank Notth, 2 of the 4-155mm guns were
destroyed and the other 2 damaged but reparable. The same
was true at the 3 antiaircraft battery manned by E-91st.
7 out of 8 mortars at Battery Kochler were out of action
temporarily. Other batteries at Fort Frank reccived less

July-Angust

punishment. Thanks to splinter-proof tunnels, casualties
were comparatively few although approximately 500 shells
hit the tiny Island.

At Fort Drum, one 240mm shell peneirated the casemate
shield at Battery Roberts (6”) disabling one gun tempo-
rarily. A fire was started but was extinguished before it
reached the powder. Lieutenant Sam Madison and several
gunners were burned and gassed by the fumes in the case-
mate. There were about 100 hits on Fort Drum (the con-
crete battleship). At 5:00 .M., when I phoned to the fort
commander, Lientenant Colonel L. 8. Kirkpatrick, Jap
shells were still falling. There was a break in our conver-
sation, then:

“Pardon the interruption, Colenel,” said Kirk,
one bounced the phone right off the desk.”

A week later Forts Hughes, Drum, and Frank were
again targets for terrific artillery bombardments with the
latter receiving the heaviest concentration. Again several
hundred 240mm and 105mm shells hit the island.

Intelligence sources indicated considerable enemy ac-
tivity in coves on the outside coast, south of Manila Bay.
As a result additional batteries, which could fire in that di-
rection, got into action. Among these were Craighill (127
mortars) on Fort Hughes, and Wilson and Marshall, the
two 147 turret batteries on Fort Drum. During all of this
period nightly details of 3 officers and 150 men on Corregi-
dor were loading out barges of supplies to Bataan.

“that last

Seconp AErIAL BoMpaRDMENT Periop anp BaTasw
Repuction

24 March witnessed what the Japanese press called “the
largest air raid camxied on so far in the Philippines.” The
objective was Corregider. A Tokyo news release the night
before had attributed continued resistance in the Philip-
pines to several reasons all of which revolved around “the
powerful fortress of Corregidor.” It was soon evident that
the enemy air forces had receivéd replacements for earlier
losses and had been reinforced by additional bomber units.
This attack coincided with the general resumption of the
offensive in Luzon by the Japanese in their final operations
against Bataan and Corregidor.

In the next ten days we had 34 air raid alarns during day-
light and 30 at night. One alarm sometimes lasted for two
hours and included several actnal raids by bombing planes.
Frequently enemy aerial bombardment was accompanied by
artillery fire from Cavite. The operations of March 24 were
typical of what followed. Here is a summary:

7:07 a.ns.—Batteries Woodruff, Marshall and Kcehler
* opened fire on Cavite targets.

9:24 a.m.—Air Raid Alarm No. 77 sounded.

9:25 A.m.—9 heavy bombers, a new type in this area,
bombed Middleside and Momson Hill

9:45 A.M.—27 heavy bombers came in over tail of Cor-
regidor and bombed Middleside, closely
followed by 17 heavies bombing Top-

side.

9:50 a.m.—25 planes followed by 9 more made another
attack. Meanwhile, artillery shells from
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enemny batteries in Cavite wete bursting
on Corregidor. Several fires were started,
communication cables and water mains
cut, and an ammunition dump of 75mm
shells on Morrison Hill was set off. These
shells were exploding for hours. Battery
Wheeler (127 guns) had a direct bomb
hit on the racer of No. 1, putting it out
of action temporarily.

11:00 a.nm.—All Clear sounded.

2:35 p.m.—Air Raid Alarm No. 78. 9 heavy bombers
approached Corregidor from SE. Bombs
dropped on Kindley Field.

2:38 ».a.—7 more planes from SE with more bombs.
Shelling from mainland also.

3:29 ».a—All Clear.

3:52 p.m-Air Raid Alarm No. 79. 9 heavy bombers
hit Kindley Field again.

4:20 p.m.--All Clear.

4:40 p.m.—Air Raid Alarm No. 80. Marveles and
Cabcaben areas hit by 9 heavies.

5:03 p.m.—All Clear.

9:15 p.y.—Air Raid Alarm No. 81. 3 medium bomb-
ers dropped incendiary bombs in Cheney

Ravine, Corregidor; returned later and
bombed Bottomside.

10:34 p.m.—All Clear.

Bombs dropped during the day’s raids were of heavier
type than formerly, estimated as some 1100 Ibs., 500 Ibs.,
and none (except incendiary) less than 200 Ibs. 6 enemy
planes were shot down and others, severely damaged, were
probably lost to the enemy. Altitudes for the heavy bombers
varied from 21,000 to 30,000 feet. That day, for the sec-
ond time, a car I had been driving was demolished by
bombs only seconds after T had left it to enter an observing
station.

The next day’s seven bombings seemed to concentrate on
the Bottomside area, Malinta Hill, and the tail of the island.
Numerous wooden buildings were bumed including the
Post Bakery thus depriving us thereafter of the bread com-
ponent of our rations. At the cold storage plant, the bomb-
ing burst the ammonia pipes thus putting the finale to use
of that facility and necessitating the immediate issue of the
remaining small stock of frozen beef for Bataan and our-
selves. Always, between raids, communication details were
at work repairing lines.

On the moming of 26 March 1 was making my daily
Operations Officer rounds of the batteries when the air raid
alarm sounded. I stopped at B-60th, an antiaircraft gun
battery at Topside. Flash messages were coming in con-
tinuaily on the AAAIS phone and ran something like this:

“Six enemy dive bombers over Ternate, fiying west.”

“Motors heard in the sonth.”

“Nine Jap Zero fighters over Mariveles, high, fying
southeast.”
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“Seven heavy bombers, high, over Monja Island, coming
toward Corregidor.”

A Texas antiaircrafter on the height finder drawled:

“Somethin’ tells me the Japs have air superjoricy.”

The bombers continued to approach. The sergeant in
charge of the director to lateral observer:

“Get on that leading plane and keep tracking.”

Reply: “I will if they’ll keep the bombs out of the way so
I can see it.” He wasn’t crazy either. The bomb bays
opened and down they came, from 27,000 feet. That was
more than 5 miles up and they would take over 40 seconds
coming down. With the bombs halfway down the planes
came within range and the battery commander, Captain

Arthur Huff, gave the order:
“COMMENCE FIRING!

Battery B fired 18 rounds, al! being in the air before the
first one burst. One bomber started smoking badly, dropped
out of the formation, and lost altitude until she crashed in
Manile Bay. One less to worry about. Most of the bombs
hit on Morrison Hill that time, two straddling the height
finder at C-60th. The detail dacked but the instrument
was knocked out of adjustment.

It took plenty of iron nerve to stand there turning a hand-
wheel or wait, projectile in hand, for the order to load, with
the bombs falling faster every second. My hat is still off
1o those antiaircraft batteries.

Inasmuch as the enemy heavy bomber operations were
then based on Clark Field his attacks extended over a longer
period of daylight hours than in December and January.
There were many landslides blocking roads, besides im-
passable bomb craters, so that Engineer road crews were
kept busy continually on repair work. On March 24 a con-
siderable quentity of TIN'T stored in the north end of
Topside barracks received a direct hit and blew up, de-
molishing that end of the barracks. No personnel had been
quartered there since Pear] Harbor.

Early on the morning of 27 March it was noticed that
45 bancas* had been assembled on the beach of the Cavite
mainland, south of Fort Frank. The Fort Commander,
Colonel Boudreau, interpreted this as a preparation to send
a landing party to test his defenses. He opened fire with
75mm guns and destroyed all bancas. Every day various
seacoast batteries engaged every reasonable target on the
Cavite mainland with artillery fire.

At 5:00 pm. on 30 March 2 bi-motored bombers ap-
proached Corregidor at just above 20,000 feet. Both were
shot down in a brief fire action which caused much con-
cern to the Japanese. Their excitement, evidenced in inter-
cepted radio messages, suggested that persons of importance
mav have been aboard. Later, in prison camp, we read in
the Japanese press, under the caption A Year Ago Today,
this quote:

“A group of Axis officials including military attaches are
now on an air tour of the southern areas.”

We wondered. Anyway, the Japs kept their bombers
up to 30,000 feer thereafter.

The first few days in April developed relatively less
enemy activity against the fortified islands as the Japanese

“Bancas—aaiive small boats.
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were concentrating their efforts against the Bataan penin-
sula in accordance with their radio announcement of April
2 that, “we are starting an all-out offensive in Bataan.”
This culminated in the capitulation of the Luzon Force on
9 April.

The enemy contented himsell during this period with
occasional attacks on the island forts by small formations
of bombers and daily shelling from Cavite which was an-
swered by our counter-battery.

The early fall of Bataan appearing unavoidable, orders
were issued on 8 April for the withdrawal of the two 37
gun batteries that were extending our antiaircraft defense
into Bataan. These were G-60th and C91st. The move-
ment was accomplished during the night of 89 April amid
vast congestion and confusion along all roads in the Mari-
veles area caused mainly by the masses of civilian refugees
retreating before the Japanese. Due to forcible intervention
by the Military Police, the troops were permitted to with-
draw only two 3” antiaircraft guns and about 650 rounds
of ammunition. Al equipment left behind such as anti-
aircraft guns, searchlights, radio direction finder, fire con-
trol instruments and ammunition was destroyed or damaged
beyond repair. This had been the battalion commanded
by Lieutenant Celonel Howard Breitung, 60th CA.

From 6:10 p.m. 8 April tl} 5:00 am. 9 April upon call
from the Luzon Force Commander, Battery Hearn on
Corregidor put down interdiction fires on Bataan roads to
delay the southward advance of the enemy.

When Bataan fell, General Wainwright directed that no
troops would be brought to Corregidor except the 45th Inf.
(PS), our antiaircraft gun batteries mentioned above, and
the nurses; also, that no civilians would be evacuated to
Corregidor. The 45th was actually assembled but never
reached Mariveles for embarkation. The nurses did get
over safely.

However, in spite of the General's prohibition, about
1600 miscellaneous Army, Navy, and Philippine Con-
stabulary, plus 800 civilians rushed mto Corregidor. All
night 8-9 April and all the next day refugees from Bataan
poured across the narrow channel to “The Rock” by boats,
rafts, bancas, or any floating means. Leaflets dropped in
Bataan that day stated:

“Your convoy is due in the Philippines on 15 April
but vou won't be alive to see it. Hal Hal”

At 1:10 .m. on 9 April we could see troops in fatigue
clothing marching northeast on the Cabeaben road. Thus
the beginning of the infamous “Death March” out of
Bataan. Meanwhile, Corregidor had been subjected to
4 bombing attacks during the morning and "Topside was
under artillery fire from Cavite, At 3:40 2.m. 9 planes,
in waves of 3, bombed Batteries Wheeler and Geary and
the Ordnance Instrument Shop. Returning at 3: 49 p.m.
they proceeded to bomb Malinta Hill and Kindley Field.

All vessels were moved back to the south harbor for bet-
ter protection frem Bataan. The Cavite shore being con-
siderably farther away, that scemed the lesser of two evils.

The artillery personnel from Bataan was assigned to
various artillery missions while all others were turned over
to Colonel 8. L. Howard, USMC, the Beach Defense

Commander, to augment his force. Such civilians as were
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physically able were drafted as laborers for the Quarter-
master, the Army Transport Service, or the Engineers.
Others parked themselves in Malinta Tunnel day and
night.

At 4:00 ».m. 9 April, 2 Jap 75mm battery which had
been rushed forward opened fire on Corregidor from the
beach near Cabcaben, Bataan, as a foretaste of what we
were 1o expect. As this battery was in plain sight it was
quickly destroyed by 155mm fire from Battery Kysor. How-
ever, when our forces in Bataan were out of the way, the
enemy lost no time in moving his artillery mass forward and
into defiladed positions from which to pound Corregidor
and Fort Hughes.

FivarL BoarearpmeNT aAnp AssaurT PerioD

The next morning (1Q April) an enemy observation
balloon was seen, for the first time, rising from the vicinity
of Lamao, Bataan, concurrently with a bombing attack on
Topside. A few minutes later a Japanese plane was seen
landing on Cabceaben air strip just behind our own captive
troops on the road. The day continued:

8:35 A.m.—2d string of bombs—landed at Middleside.

8:50 am.—Actillery shells from Cavite shore falling
near Ordnance Point (Corregidor).

9:50 a.m.—Fort Frank under fire.

9:52 am.—4 flights of 3 each bombed Topside and
Morrison Hill.

9:58 A.n1.—2 bombers hit Topside.
10:43 a.m.—2 bombers again hit Topside.
10:56 A.nt—Enemy shelling Corregidor from south

mainland.

11:15 An.—Bombs dropped at Bottomside and Mor-
rison Hill.

11:2]1 Anr—Jap plane landed at Cabcaben airfield, Ba-

taan.
11:27 a.m.—2 heavy bombers hit Morrison Hill.

11:44 s.M.—4 heavies hit between Morrison Hill and
Middleside.

11:47 a.m.—3 planes bombed Morrison Hill.
12:20 ».n.—Jap plane took off from Cabcaben.

12:22 ».m.—Long colamn of our troops seen marching
north on Cabeaben road.

1:13 ».m.—9 heavy bombers, in Hights of 3, dropped
bombs along Scuth Shore Road.

And so on, hour after hour. Perhaps it should be men-
tioned that Morrson Hill was an exposed elevatcion on
Corregidor, facing Bataan, where were located two seacoast
batteries, Grubbs and Morrison, and an andaircraft gun
battery (C-60¢h). All of these took terrific punishment.

All cur antiaircraft batteries were the particular objectives
of enemy bombers that day but shortly thereafter anything
visible from Bataan was subjected to gruelling arillery
firte at comparatively short ranges. With the great eleva-
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tions available in Bataan for observation poinss, plus captive
balloons and their own airplanes to spot artillery fire for
them, the Japanese were able to adjust quickly and aecu-
rately on any point desited. This factor contributed more
than any other to the ulimate wearing down of the de-
fenses, this, and the realization that no help was coming.

In the late afternoon of 11 April, five landing barges
appeared from around Hornos Point, the southwestern ti
of Bataan, hugging the shore as they headed for the inner
bay. When Batteries Rock Point (155mm), Sunset
(155mm) and Hanna (3" opened fire the boats promptly
retreated outside and arcund the Point.

On April 12 Battery Kysor destroyed a Japanese harbor
vessel off the coast of Bataan but was immediately subjected
to counter-battery. (Geary’s mortars then opened fire on
the enemy but were in turn shelled and bombed. There
were 9 separate bombings of Corregidor that day while
artillery fire was almost continuous. Battery Craighill (127
mortars) on Fort Hughes also participated in the counter-
battery action and was shelled from Bataan.

By that time all seacoast batteries and searchlights facing
Bataan were under daily accurate artillery bombardment
and it was with the greatest difficulty that Ordnance per-
sonnel were able to keep some batteries repaired. As time
progressed some guns were put out of action permanently.

In contrast with the Cavite shelling where a warning
whistle permitted you to it the dirt if you were on your
feet, we found that shells from Bataan, due to its closer
proximity, arrived simultaneously with the boom of the
cannon. If one caught you it was just too bad. One such
shell Janded in one of the gun pits of C-60th on Morrison
Hill, instantly killing Lieutenant Pace.

During a heavy bombardment on the morning of 15
April part of the Philippine Ammy personnel manning
Battery James (4-3” guns) taok shelter in excavations into
Morrison Hill behind the battery. The intensity of the
enemy artillerv fire collapsed the hillside above the en-
trances, suffocating the 40 Philippine Army occupants.

The Seaward Defense Command, some time previously,
had organized a special spotting section with officers detailed
as observers in OP’s at Topside, Morrison Hill, the Mine
Command OP, Malinta Hill, and on the Don Jose, a com-
mercial vessel burned and beached off Hooker Point (tai] of
Corregidor). From 12 April on this group concentrated on
locating enemy batteries in Bataan for our counter-battery
action.

On 17 April three B-17’s from Australia via Mindanao
completely surprised the Japanese (and us) with bombing
raids on the Jap occupied Clark and Nichols Fields. Our
pleasure was short-lived however as we learned the next
day that the raiding planes had used the small remaining
stock of aviation gas on Mindanao for their return hop to
Australia® Nevertheless this demonstration encouraged us
te hope that more American planes might be sent our way
rather than across the Atlantic.

For several days no 240mm howitzer fire had come out
of Cavite and on 18 April the reason became apparent.
These heavy batteries had been moved around through
Manila and emplaced in southern Bataan for bombardment
of Corregidor. Thereafter they were a constant threat and
with their high angle fire werc able to blast our 12" mortar
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pits which Hat trajectory weapons had been unable to reach.
By that time a number of our seacoast and antiairceaft
guns had been disabled. Battery Morrison (6” guns) was
out completely and the personnel manning it (C91st from
Bataan) had been transferred to Battery Grubbs, 2-107
guns facing Bataan.

At Topside all height finders were out bur one. A tele-
phone circuit from that one provided altitudes for the other
batteries pending repair of their own instruments. Ir was
apparcnt that everything visible from Bataan was fast being
put out of action thus crippling our counter-battery work.
To remedy this [ suggested, and General Moore approved,
the selection of a number of 155mm positions defiladed
from Bataan. Ten were chosen. Guns would be emplaced
in some of these to fire counter-battery. That night they
would be moved to other positions and the scheme repeated.
The plan worked splendidly. These were called “roving
guns” and were designated by the name of the officer com-
manding the battery. Enemy fire inflicted minor damage
on the matériel each day but frequent inspections and effi-
cient ordpance repairs kept these roving guns ready for
action most of the time.

On 24 April, starting at 3:00 .M. an exceptionally heavy
concentration of 240mm fire was put down on Battery
Crockett (2-12” guns), punishing the battery severely.
No. 1 gun was put out of action and there were several
casualties. The rear of the battery emplacement was a mass
of debris. Shot hoists were ruined and a fire was started
in the power passages of the emplacement but fortunately
it did not reach the powder rooms.

The controlled mine channel on the north side of Cor
regidor being then subject 1o artillery fire from Bataan, two
navy small boats started sweeping a channel through the
contact mine field south of Corregidor in order to permit
passage of our own vessels, if any.

Reports which had been received indicated that the
enemy might be assembling a landing force up the east coast
of Bataan, inside Manila Bay. After dark on 24 April the
U.S. Engineer launch Night Hewk, First Lieutenant James
Scater, C.E., in command, with a volunteer crew of six
enlisted men from the 59th and 60th Coast Artillery regi-
ments, made a reconnaissance up the east coast of Bataan
looking for any concentration of troops or landing craft.
Off Lamao they contacted a small Japanese boat with two
men whom they took prisoner. Continuing, off Limay, they
were hailed by a larger Taunch (about 1207). The Night
Hawk opened machine-gun fire killing most of the Jap
crew and setting fire to the boat.

Meanwhile the twé prisoners jumped overboard and
were shot. Lieutenant Seater was atraching a line to the
enemy launch to tow her in when other enemy hoats came
rushing out from shore. As it was too dark to see anvthing
worth while on shore anyway, he cut loose and ran for i,
reaching Corregidor safely at about 5:00 At of the next
day.

On that day we had four separate bombing attacks with
enemy dive bombers concentrating on shipping in the south
harbor. The harbor boat Miley was bumed, and sank.
Craighill, Geary and two roving batteries fired counte:-
battery. Standing orders to the contrary, a large crowd had
congregated outside the west portal of Malinta Tunnel
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that night for a last smoke before going to bed. At 9:58
p.M. 2 heavy shell exploded in their midst, causing about
50 casualties. Several were killed instantly.

Beginning on the night of 26 April the Navy Inshore
Patrol, at General Moore’s direction, stationed two smal}
vessels east of Corregidor to patrol about 600 yards offshore
during hours of darkness and to give warning of the ap-
proach of any enemy by a vertical sweep of their search-
hights.

The next two days were a prelude to a remendous offen-
sive effort by the enemy on 29 April in honor of Emperor
Hirohito’s birthday. We had several bombing raids each
day while Kindley Field and the north dock area received
the heaviest shelling. Battery Monja and roving batteries
Farris, Byrme, and Rose were especially active against
enemy targets, the latter setting fire to a Japanese harbor
boat, the Apo, with four direct hits.

Battery Way (4-12" mortars) on Corregidor, which had
been out of service for several years, had been taken over
by Battery E-60th under Major William Massello, when
they returned from Bataan. Having completed recondi-
tioning the battery, it was proof fired shortly after noon
on the 28th and reported ready for action.

As anticipated the enemy “celebration” began early on
the 25th. As our Air Raid Alarm No. 260 sounded, two
flights of bombers hit Fort Hughes, 3 dive bombers strafed
Malinta Hill and south dock areas, enemy shells from
Bataan hit Bottomnside, and his observation balloon rose
above Cabcaben. The record continues:

7:55 amM.—6 dive bombers hit Malinta Hill and 92d
CA garage.

8:00 a.n.—Extremely heavy shelling at both portals
Malinta Tunnel and north dock.

8:21 am.—Enemy shelling Topside while observation
plane overhead adjusts fire. Stockade
level and old Spanish Fort receiving
some shells.

8:40 a.M.—Counter-battery fired from Batteries Mar-
to shall, Crofton, Way, Cheney, Craighill,
10:00 A Geary, Byrne, Rose and Farris.

9:23 a.n.—Bombs dropped on west end of Corregidor.

9:35 a.m.—Battery Ramsay and H-60th bombed. Fire
started below Middleside incinerator.

9:57 aar.—Middleside barracks bombed; several casu-

alties.
$:58 a.n.—Enemy shelling North Point.

10:02 a.xv.—Two ammunition dumps at Topside on fire.
Shells exploding continually.

Thus it continued until dark. As a result of the enemvy
action, & number of our observing stations on Malinta Hill
were destroved. The power plant for No. 8 seacoast search-
light was hir and burned. The three 75mm beach defense
guns atop Malinta Hill were wrecked as was a 1.1 quad-
ruple mount, automatic weapon installed there. Several of-
ficers and enlisted men were killed and more wounded.

Numerous wooden buildings that had escaped thus far
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were burned. All in all it was an extremely busy day for us.

That night two naval seaplanes from Australia, via
Mindanao, landed in the bay south of Corregidor at about
11:00 ».m. Thev brought some much needed hospital
supplies and 740 mechanical fuzes for 3" antiaircraft am-
munition. As soon as these were unloaded, &fty selected
passengers (including about 38 American marses) were
taken aboard and the planes took off for Lake Lanao,
Mindanao, without having been detected by the Japanese.

With the enemy’s final preparations for assault on Cor-
regidor, the action progressed with ever increasing tempo.
Day and night we were under fire from some of the more
than 400 pieces of artillery which the Japanese had em-
placed in Batean and Cavite. This was interspersed with
several bombings daily of Corregidor and Fort Hughes
while our antiaircraft and seacoast batteries engaged all
reasonable enemy targets.

On May 2 the Coast Artillery Mine Planter Harrison in
the south harbor was hit and bumed, and the Master, Chief
Warrant Officer James Murray killed. In fact, the vessels
remaining were such frequent objectives for bombing and
strafing that the crews came ashore. Colonel Val Foster,
then Fort Commander at Fort Hughes, found useful as-
signment for most of the pavy personnel from the three
gunboats,

That was the day the Crockett-Geary area at Topside
underwent a S-hour plastering from 240mm howitzers
while other calibers were sweeping the rest of the island.
At 4:27 p.p., a big shell penetrated the magazines of Batr-
tery Geary, which blew up, taking out the whole center
traverse and reducing the battery to rubble. The heavy
mortars were scattered over the landscape while huge blocks
of concrete were thrown more than half a mile. For
runately, most of the personnel had taken shelter in a
store Toom at the south end of the emplacement and were
unharmed. Four men who were trapped in a rear passage
at the north end of the battery were liberated next morning
when the engineers drilled through a concrete wall. As !
saw them driven away in an ambulance I had little hope
for any of them but three of the four did recover.

No. 1 Harbor Defense searchlight, near Battery Point,
also received a terrific concentration of 240mm fire which
buried the light. Over 300 shells exploded there before
Battery Marshall, firing from Fort Drum, silenced these
enemy guns.

The next dav was more of the same, with no respite from
the incessant shelling and bombing. At about 8:00 r..,
a U.S. submarine stopped outside the south channel mine
field for an hour. Navy small boats were sent out to her
via the recently swept channel through the mine field, tak-
ing about a dozen army and navy ofhcers, 13 or 14 Ameri-
can nurses, and many USAFFE and USFIP official records.

I think we all realized that there would be no more outgo-
ing groups and I'll never forget that little procession of offi-
cial cars leaving Malinia Tunnel for the south dock. Each
fortunate passenger was happy to be escaping from that
hell on earth, but sick with pity for the rest of us. Among
the nurses was Lieutenant Mary Lohr who took a hurriedly
scribbled note from my hand as she waved “Good-bye” and,
upon her arrival in San Francisco, kindly delivered it to
my wife.
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On 4 May there was again the continuous drirm-drum
of detonations, separated by seconds only. After havin
pounded our batteries and observation points for weeks the
enemy attack switched that day to the Corregidor beaches
facing Bataan, such as James Ravine, Power Plant Ravine,
and the beach between North and Cavalry Points. Beach
Defense communications on that side of the island were
disrupted and some machine guns and 75s were damaged.
General Moore alerted our beach defenses for possible
lending attack before the moon rose at 11:00 p.m. No
Japs showed up however.

5 May saw all four of the fortified islands under heavy
" enemy fire. It seemed that as soon as one of our batteries
opened up, several Jap batteries cracked down on it. When
we were fortunate enough to silence one, another opened
up in its stead. During the morning we had four bombing
raids on Corregidor. At 12:30 p.m., under an order from
General Wainwright, heavy counter-battery fire was opened
smultaneously by Batteries Crofton, Marshali, Way,
Cheney, Wheeler, Monja, and roving batteries Wright,
Rose and Gulick. Three enemy ammunition dumps were
set on fire and several of his batteries silenced, at least
temporarily.

Air Raid Alarm No. 300 was sounded at 2:47 p.m. with
Fort Hughes on the receiving end. Both mortar pits at
Battery Craighil! were filled with debris and there were
several casuaities.

By 6:30 p.m. all the fortified islands were being pounded
terrifically. On Corregidor, it was especially the north
shore and tail of the island. Communication lines were
shot out in many places, numerous beach defense guns and
searchlights were out of action, and many beach defense
land mines had been blown up by enemy artillery fire.

At 9:00 p.na., Colonel Howard, the Beach Defense Com-
mander, reported all of his stations manned. At 10:30 p.m.,
General Moore again alerted all control points for possible
landing attack. The two small naval vessels were stationed
as usual east and northeast of Corregidor, to warn of the
approach of enemy landing boats by a vertical sweep of
their searchlights.

At that time, the Japanese cannonading of the tail of the
island was very heavy and many telephone lines were still
out. Most of the beach defense installations on the north
side of the island were practically non-existent, with barbed
wire entanglements, machine-gun emplacements, personnel
shelters, and most of the 75mm guns destroyed. The ter-
rain was bare of trees and vegetation and the ground was
powdered dust. Malinta Hospital was full and overflowing
with sick and wounded.

I was on duty at the Operations Desk in Harbor Defense
Headquarters until midnight when I turned over to my
assistant Lieutenant Colonel Clair Conzelman. Several of
us were still there, talking with General Moore when a
Marine Corps runner arrived breathless from North Point
and reported a landing there “of probably 600 men.”

Messages were immediately sent to all control stations by
every means available. The Seaward Defense Commander,
Colonel Bunker, was ordered to send the 59th CA personnel
manning Batteries Cheney, Wheeler, Crockett, and Geary

®As pearly as cag be determined the ist wave of the Japanese landing
attack hit the heach at 11:30 p.u., 5 May, 1942,
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to positions in Beach Defense Reserve. These included
Batteries B, C, D, and Fl. Later, other Coast Artillery
£roops manning seacoast and antiaircraft armamen: were
released to the Beach Defense Commander in accordance
with a prearranged plan of priorities.

An enemy barrage caught C59th (Captain Harry
Schenk) while passing through Bottomside and killed sev-
eral, including the battery execusive, Captain Arthur D.
Thompson. This battery and B-59th (Captain Herman
Hauck), moved to positions in readiness for counter-
attack in the East Secior, under the Beach Defense Com-
mander, .

A Scout messenger from Lieutenant Colonel Lioyd
Biggs, 92d CA, brought word he had formed a line across
Kindley Field Water Tank Hill with Batteries E and F,
92d, and was cooperating with the Marines in the East
Sector Defense.

Qut beyond the Jap landing point was one 2-gun 75mm
beach defense battery, commended by First Lieutengnt
Ray G. Lawrence, 92d CA, which had never disclosed its
position. Its fire apparently came as a complete surprise to
the Japanese. These two guns fired a total of 193 rounds
at close range, sinking many landing barges, and account-
ing for hundreds of casualties. Lieutenant Lawrence stated
later that the continuous stream of defending tracer bullets
from the shoreline gave enough illumination to permit
firing at enemy barges. By 1:50 am. the full moon was
Hghting up the situation.

Information obtained subsequently from Japanese offi-
cers indicated that the first wave consisted of 2,000 of
whom only 800 got ashore. Their second wave totalled
10,000; losses, over 4,000. All batteries that could bear on
the landing party opened fire, including those at Fort
Hughes. Meanwhile our beach defense forces engaged
in hand to hand fighting with the enemy on shore.

At 4:00 a.m., Fort Drum opened fire on the Cabcaben
dock. As dawn broke about 20 minutes later, a wave of
landing boats was seen approaching our north dock area.
Drum changed target to the boats which were also taken
under fire by roving batteries Wright and Gulick with
damaging effect. A-91st with Battery Stockade (1-155mm)
also got mnto the action. This artillery fire broke up what
appeared to be another landing attack destined for Bottom-
side and Power Plant Ravine.

The East Sector Commander, Lieutenant Colonel Curtis
L. Beecher, USMC, had reported “situation well in hand,”
but new enemy landings behind our line near Infantry
Point necessitated withdrawal toward Malinta Hill

The Beach Defense Reserve Battalion and Batteries B
and C, 5%h CA. counterattacked in the East Sector soon
after daylight and drove the enemy back seme distance but
with the sunrise, effective artillery fire from Bataan was
brought to bear on our troops while dive bombers in large
numbers strafed them mercilessly. Some of our men were
driven back into Malinta Tunnel while all others were
pinned to the ground.

At 10:20 A1 it was learned that enemy tanks had landed
on the island and were assembling in the vicinity of Kindley
Field. General Wainwright sent for General Moore and
informed him that, in view of the present situation and
what might be cxpected to occur during the ensuing night,
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and in order to prevent the further useless sacrifice of lives,
he had decided to surrender the fortified islands to the Japa-
nese at noort. Fle was going to have a message to that
effect broadeast at once. He further directed that the arma-
ment be destroved in accordance with secret instructions
already issued to regimental and fort commanders, this to
be accompllshed bv noon; also, that the command would
lay down arms at noon at which time the Corregidor flag
would be lowered and burned and a white flag displaved.
These instructions were relayed to all concerned as fast and
insofar as disrupted communications permitted. Al units
received the orders in time to comply with instructions ex-
cept Fort Hughes.

At noon (this was 6 May 1942 our firing ceased and the
post flag, which had been shot down and replaced twice
under fire during the siege, was lowered and burned by
Colonel Paul D. Bunker, the Seaward Defense Com-
mander, whose Command Post was at Topside not very far
from the flagpole. He was accompanied on this sad duty
by Lieutenant Colonel Dwight Edison, 59th CA.

A flag of truce was carried out by Captain Golland H.
Clark, USMC, accompanied by First Lieutenant Allan S.
’\Iannmg USMC. They proceeded eastward from Malinta
Hill until they contacted the enemy and were taken to the
senior Japanese officer on the spot. Neither nationality could
speak the other’s language bus the difficalty was overcome
when it was found that Lieutenant Manning and a Jap off-
cer could manage a few words of French to each other.
About an hour later the Marine officers returned with the
word that General Wainwright should come out to the Japa-
nese commander if he desired to discuss terms.

Accordingly General Wainwright, accompanied by Gen-
eral Moore and their respective aides, Lieutenant Colonel
Johnnie Pugh and Major Tom Dooley, and Major Bob
Brown, proceeded by car, under a white flag, to the foot of
Kindley Field Water Tank Hill where they got out and
walked up the hill to meet the Jap commander. Dead and
dying were on every hand, the proportion being about three
Japs w one American.

At the conference with the Japanese officials arrange-
ments were made for General Wainwright to be taken to
Bataan to meet General Homma, their supreme commander
in the Philippines. After some de]av this was accomplished
by means of a Jap boat from North Point to Cabcaben,
Major Doolev accompanying the General. Meanwhile
General Moore and the others returned to our headquarters,
traversing en route an area being swept by artillery fire
from Baraan and strafing planes. The white flag fying
meant nothing to our antagonists.

Around 4:00 p.m. the Japanese moved in and took
charge and we were no longer free agents. That night they
landed, unopposed of course, at Fort Hughes and tock over,
followed by similar operations the next aftemoon at Forts

Drum and Frank.
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The final gallant defense of the Philippines had ended.

I ReTrosPECT

In retrospect, many ideas suggest themselves as to what
might have been. One wonders if a closer knit defense
might not have resulted had we had a real unification of the
services in 1942, How much damage could the B-17s, lost
at Clark Field on the opening day of the war, have done to
the invading Japanese convoy? Had hostilitics been de-
ferred until the. American convoys then en route reached
the Philippines how much stronger would have been our
defensive effort? Idle thoughts now.

The fact remains that the fortified islands of Manila Bay,
and especially the island fortress of Corregidor, with an
arca of less than two square miles, withstood a siege by
vastly superior forces on land, sea, and air, for five months.
It is doubtful if any similar area had ever before been sub-
jected to such heavy concentrations of artiflery fire and
aerial bombardment.

During these operations our antiaircraft had established
new records in enemy planes shot down; our beach defense
forces had infficted unprecedented losses on the enemy
before yielding; and our seacoast artillery had actually ac-
complished its assigned mission of denying Manila Bay to
the enemy navy. In that connection it should be remem-
bered that those few oitmoded seacoast batteries which
remained intact after the terrific bombardment and shelling
to which they were subjected, actuaily forced the Japanese
to defeat our field army and to stage a costly landing on
Corregidor in order to capture these battenes and secure
Manila Bay.

When mformed of the surrender General MacArthur
stated:

“Corregidor needs no comment from me. It has
sounded its own story at the mouth of its guns. It has
scrolled its own epitaph on enemy tablets. But through
the bloody haze of its last reverberating shot, I shall
always seem to see a vision of grim, gaunt, ghastly men,
stil] unafraid.”

Later, in a Japanese prison camp in Manchuria, a group
of Dutch officers asked me to review the Corregidor cam-
paign for them which I did on two successive evenings. At
the conclusion the senior Dutch officer, Captain G. G.
Bozuwa, Roval Netherlands Navy, thanked me kindly and-
closed with these words:

“Before the war, Corregidor was to us just a name on
the map; during the war, it became to us a symbol of the
maschless courage and fortitude of the American fight-
ing forces; now, Corregidor has become for us a TRA-

DITIONY

Mav the tradition of Corregidor live on in the hearts and
minds of Americans everywhere!

i



Industry Underground?

By Leonard J. Grassman

In considering going underground, it is easily rec-
ognizable that such a move is highly practicable
in enhancing eur national security in view of the
modern type and future potential type of warfare.
The underground evolution can and should be
achieved gradually, and in its achievement might
give the rest of the world evidence of our caution

and potential strength.

Will international distrust—the nonacceptance of UL.S.
good intention and the threat to peace—force the United
States to undertake a policy of perpetual preparedness ne-
cessitating costly protective measures for our industrial fa-
cilities? And, will war potential and war protection play an
equal role with commercial practicality in industrial plan-
ning in the future?

These questions, stimulated by the slow progress at the
peace tables of the world, have caused speculation on the
utilization of underground sites in the United States for
storage and factory facilities to reach a high point among
people interested in the future invulnerability of our nation
in the event of another war. This speculation, of course, is
nataral. Both the novelty and practicability of protected
subterranean facilities grasp the attention of the curious and
concerned.

The science of warfare has altered so rapidly in recent
years, the military feasibility of underground utilization is
*still in the research stage. True, such utilization was proven
practicable during the past war, but those instances were
the result of emergency action rather than of longrange
planned defense. Consequently, widespread utilization in
the future must come as the resulf of careful study and plan-
ning and extemsive preparation, which, naturally, takes
time, and which, of course, makes the present toc early to
anticipate any lengthy official information on the subject.

The idea of subsurface facilities is not new. It was put
into practice by many nations prior to and during the war,
and proved practical to varying degrees, and, in some in-
stances, highly impracticable. At the end of the war, the
knowledge of these experiences was part of the vast know}-
edge gained by U.S. Armed Forces, and with the advent of
peace, this data was being weighed and evaluated by those
charged with the security of our nation.

*Reprinted courtesy of the Armored Caralry Journal.

Many months ago, the Corps of Engineers, in behalf of
the Army-Navy Munitions Board, which is charged with
planning U.S. Industrial Mobilization against any future
emergency, undertook a preliminary survey on caves,
mines, and quarries as underground sites. This survey, as
indicated, was preliminary in nature—the type of survey
usually indicative of nothing more than to show whether or
not an extensive survey is justified.

The purpose of the survey was to determine the avail-
ability of underground sites for industrial facilities, i
needed, and all possible relative data concerned in the great
problem of subsarface utilization—structure, strength, ac-
cessibility, humidity, ete. All such information is essential
before any planned pattern for underground utilization can
even be considered.

Although the report of the survey is classified and has pot
been made public, it is understood that the survey covered
some 1,000 representative types of underground sites, de-
termining their possible utilization value for storage and
other industrial facilities.

Research has made it evident that, contrary to popular
misconception, natural caves do not make the best under-
ground sites for these purposes. Natural twists and varia-
tions in levels make & great amount of reconstruction requi-
site. Another detrimenta] factor existent in caves is high
humidity, which is harmful to stored materials and costly to
control. And since many of the cave hollows have been cut
by underground streams, or water seepage, conditions of
high humiditv usuallv exist and make the site unsuitable for
further use.

The preliminary survey report provides a wealth of data,
and a concrete picture of the value, locations, and acces-
sibility of underground sites for potential utilization. It also
furnishes data on the apparent and possible weaknesses of
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these sites. Other studies will be required to determine
whether or not constructed subsurface facilities will provide
better service and protection and prove less costly.

Quite apparent ate some of the advantages manufactured
sites have over natural sites. Mechanically construcied sub-
surface facilities can be built per specifications based on
need in accordance with the latest military knowledge of the
subject, where needed and with ideally chosen accessibility,
and to the size desired, whereas natural sites would be limit-
ing in most cases in each of these features except in highly
coincidental cases. Censtructed facilities may also prove to
be less expensive than reconstructed natural facilities.

In considering going underground, it is easily recogniza-
ble that such a move is highly practicable in enhancing our
national security in view of the modern type and future po-
tential type of warfare. Now, more than ever before, and
even more so in the future, as the Atomic Bomb and simi-
larly devastating weapons indicate themselves as standard
weapons in future warfare, utilization of below-surface pro-
tection is essential to the unhempered productivity of our
industry, our populace, and material resources during any
future hostilities. Effects of the strategic bombing in
Europe and Japan during the past debacle proved that even
in the use of the lesser weapons of the recent era, under-
ground factories and facilities are an absolute necessity.
The good condition of such facilities in Germany after
bombing which obliterated whole cities indicates the greater
impregnability of “down under. . ..”

However, “going down” for the human race is much
more problematical than for the Gopher. There are many
difficulties involved, requiring a special research and devel-
opment program. So different is such a project from any-
thing we have had to date, a vast study, in addition to all
which has been achieved heretofore, is requisite before a
workable plan for underground protection can be perfected.

Evaruarmve Unprrerounp UrtirmzaTion

Tn an attempt to evaluate the necessity and value of un-
derground utilization it is essential to start at the point
whereupon this element of warfare first assumed an im-
portance in the modern age. Militarily, the underground
has been used for centuries and was proven practicable.
Many of our modern fortresses and installations, primarily
those of stable defense artillery, have subterrane spaces for
storage, magazine, and shelter purposes, all of which are of
proven value. Corregidor’s great stand is a monument to
the value in the era just past as were the Catacombs a
monument fo that value in Antiquity. Now, it becomes the
task of the Army-Navy Munitions Board to acquire the
knowledge to recommend the action which will achieve
more than a monument of defense, but 2 monument of in-
vulnerability.

In the Pacific phase of World War I, the japs utilized
the underground wherever possible, and, in those territories
and islands fong in their possession, went to great pains to
provide such facilities. The accurnulative defense tenacity
of these measures added to the time extent of that phase of
the war. Each cave so utilized by the Nips Proveg a veri-
table fortress and took all the power our forces could muster
to obliterate it.

In Germany, underground sites were utilized extensively,
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and there, too, proved valuable. At Neuhof, Germany, the
salt mine was used by the German Army for their medical
and chemical warfare supplies and quartermaster materials
as long ago as 1936. The mine, 1,800 feet below the surface
of the ground, had 64 miles of storage space. Hundreds of
tons of supplies were stored there. Small trains with bat-
tery motor power were used with a great deal of efficiency
for transportation through the tunnels, while two speedy
elevators were used for commrunication with the surface,

Along with using these spaces for storage, the Nazis used
some of the huge compartments to £l hand grenades and
explosives.

At Geislingden, Germany, the enemy had achieved 2
huge factory cut into a hill which provided both narural
camouflage and natusal protection. Although it took only
two tons of dynamite, carefully distributed throughout the
entire plant by our victorious forces to destroy this factory,
flotillas of B-29's could have unloaded carloads of block-
busters on top of it with little more effect than the concus-
sion experienced by a battleship from its own guns.

With the termination of hostilities many of our officers
returned to the United States highly impressed with the
value of the underground for industrial facilities. However,
until all possible information on the subject has been ex-
amined thoroughly, it is impracticable to determine what
influence the experiences in Europe will have on our activi
ties. After an extensive study and a careful evaluation ot
all possibilities, with complete data, and the proven military
teasibility of subsurface utilization, it is presumed that plans
will be developed further. At the moment underground in-
vestigations are confined to research projects and little more.

As earlier stated, the value of underground utilization
was proven to some extent during the late war, and, rumor
and fact indicate that other nations are a little faster and less
cautious in seizing upon the idea as a defense measure.
Great Britein, which had underground factories which
withstood the pounding during the Battle of Britain, is said
to be enlarging upon what it bad previously. Another coun-
try, it is persistently rumored, has pressed prisoner-of-war
labor into the construction of the largest underground air-
field in the world—located in a highly dominating and com-
manding area, which has been semiglobal airstriking po-
tential. Sweden, also, has many such facilities, some of
which have been constructed since the war.

With such a background, subterranean facilities cease to
be a matter of conjecture, but a concrete element in the
science of modern warfare—an element worthy of careful
study and evaluation. This evaluation will require, among
many other things, an extensive study into the geophysical
aspects, morale and psychological effects, effectivity of the
below-surface sites against specific weapons, the efficient
interweaving of sites into the national industrial pattern,
costs, and the extent to which American industry might ot
should go underground.

Earlier information eliminates the utilization of nataral
caves for this purpose, outside of, perhaps, as storage facili-
ties for rugged materials. Abandoned mines might prove to
be of some value for storage only, becanse of structure and
limited accessibility.

In order for an underground site to be efficient as well as
protective as a factory facility, it must have normal and
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expeditive accessibility for hoth E‘umruh—. and materials.
One of the great errors committed by the Germans was in
4,'-:|-|'|'|n'l..'l'|'ll.il‘.l'r.il'l'_: l]T'I'i‘iL'rL;lelntl mincs ‘n'nITi'I l||'|'.I‘!:|'I.L"1 mcans
o !ﬂn"—]l{.!: L'(.‘!TT]ll'IUT'li.‘L'."l““l'l “'H]'l '.I]L' ‘\-'l.].flil:l.'i.L tor }K'E”'l't SUT-
face factories. It has been reported that as much as half a
shift was absorbed in some instances in the transporation
ol workers o and from the surface. With prr;.tf-tn-p-n.ﬂ
i.'-.l.'l.' | ]ll[‘l'.lr {.!EU"[ in I].l.l.' ”'Il.'*.]‘.'f" “L"r‘[d, E\U.Lh d \.r[LlJ““"
would mean: “Go down; go up; go bust!”
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abandonment, most of the physical communication systems
are rllTﬁ**iLtl 15!1“1_. \\”I] n".!l.h I"'-E TIH. 1"'1"-th“1(" L{'.I['I‘-Tf”l..[]l'lﬂ
5'|_|_I\_h A% \11':?““‘: .HHE “‘[hLT ‘.\"“ll.'l.'r constructon. ."‘I“I"hl{illl nt
deterioration and collapse offer extensive costly construction
to achieve rather limited space, and a good argument for
Iman ]"l:l.l:i.!lL .Fh'll.lllln' .‘L!.]ft..'ll.'.l.' JTeas,

Asaspoxsen Quannies Linirren
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{ their nature and relation to national economy
Quarries invariably never “run out,” and are almost limit-
less in their prmfnﬂix'ltr The causes of their abandonment
|"| L ‘”.”-ili”\ !KL“ i‘l‘h[lﬂll““ COELS t“l LIS ”i— |'|."|]|'|"
been cut w a depth that equipment to bring the product w
the surface is more costly than profitable, depressions, which
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quarry m terial, and the war, which had a similar effect.
Building booms and normal national material expansion
would complicate underground planning to an embarrassing

extent, and in the case of the former limit ui--n—i]fpth— it
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cause of

For such construction, 4t becomes immediately apparent
that softstone areas, primarily limestone, are most adequare
and widespread in our country for the purpose of under
ground building. Limestone, JL-_ur-imL to the Department
of Interior's Minerals Yearbook, “in the form of dimension
is used almost exclusively Fur building purposes.

slone,

lll'lL!LI DT || ._um[:..lldl'—. ]1"11 stone 15 |:|1: most W :le. l!‘p l!.‘-!l|

su:!i!!l!u stone. . . "

Areas of this and similar stone are located in almost eveny
part of the United States, offering part of the solution 1o
the general ]H:IE’J'\'.'I'I'I- location. Materials on Cor in)) site are
a valuable asset in such a selection.

In construction of a below-surface facility, it can be rec
ognized that if such a ’ri..ﬂm must be constructed for pro
tective reasons the "II:H|' |:.r|1 |:1 L!L].“.I!I is of m; 10T IMPOrtance.
Homw du]‘r must ane go to be immune From modern or pos
gible and 1ruh1h]a future weapons? 1|I.E'|'|:!l!'1.'[“|'n from the
|1t tlv,l"!h 11(:.1.1 nog ]h great
Bombs do not have a ereat penctrating e ffect, and all known

Lty [k_ 1Ir \‘mL,!I}U[I\ nomy |.|‘-L1.|_

explosives have a tendency o blow up or about rather than
down, and, it is doubtful, if a propelled missile, such as a
.m.ht,,. LHLIH ,1:!1.1 l'mh_h 1] lh.. I:'IHEI'[LII ‘.‘n..._gj:lt 'I.LELI.iT‘.. fll ]
standard artillery missile or bomb to achieve greater ground
surface penetration.
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available statistics on the earth surlace
penetration of existing weapons will provide the key to both
t!u_ f.q 11th T LlL i H:ld an estimate Ul lElI.. IH neLr: |:‘I:I!:I1\ u!
[H?“-‘-'Ih]L I'L'I.tlll'h"' WEd 11‘1-11:1& II(‘\\[\LT \[IJT]] "|'-?'T| SVEIEMS N
LI\LTi Lilkl]l l|'|'L 'nI.I][TLl'I.E 1!. ].'Nlillq"\- In -uhl" IJT!|1I!!. Ln’lh]h' '-1'
Mother Earth. Radioactivity might be able to transverse
this system as could chemical weapons. However, proper
plating could protect such a facility from radicactivity and
sealing up ventilation systems and using emergency oxygen
during attack periods, with the aid of proper decontamina-
tion systems could negate the effects of such attacks upon
underground facilities. Better still would be a ventilation
composite within the facility with a completely
artificial pir source and with a si .nc"s\ axygen ﬁLl.p]‘lh. for
CMETEENCICS L.'I.I.I‘-l..f:l' !'l'll. I'.Ifl.'l!xllrl““ 0T Pl-'l'ln-'-l:.r 1.”]1!11'.

In the realm of morale, underground facilities offer a
complex problem, not new, but a new version on an old
II'I1_]'|I]:I LFU'ITL TLLI.[H{." o I]'ll., liﬂk!l TLI’“LITHI \!. 1]n11i|1jnL
good morale among workers in underground developments
should not be too difficult. There is little difference m work
ing in o below-surface [nctory than in many of our mod
erm Ill.llﬂfr l.'l..['lil.ll are Com '.I‘!i.f‘ll..‘.l'l. HL';I.]l'l]. t‘“"ET'I I"IJ'I!'I.:I'I':I1 atmaos
phere, depending -.'|~||1|Au.-u'11.' upon artifical light, and
mechanical ventilation. The prﬂ!!rtm however, will be pri-
i |ri]1, in L.II'I'I.I;thriI'IIT'IL “llllL!'\ 0 OvVercinme t}u 1 i]'l|'la_t1
Ll'lr'l'l]'ln]l: X W Iﬂl ]'I 1m. ATt 'Iht\- ﬂﬁ'llll.‘\ one 1N \‘.11r|r.:|1'|.g 'It'l "'I.|-l.!1 a8
plant. Normally, the worker in such a plant becomes ac
customed to the odd surroundings the underground facility
offers, but “warmth” in the interior design of such a I'.‘IL'III'I?.'
would aid the underground worker immeasurably in over
coming whatever qualms he might have upon entering such

IJ’T 0V event.

SVslem,

A salt mine in Neuhof, Germany, was used as a storage bin by

the German Army for their medical and chemical warfare

supplies and quartermaster material, as long as 10 years ago,

a further indication of the long-term planning of the Nazis
for World War IL

Sienal Morre Phada
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an activity or which he might acquire after wor]cing Lere.

Psvchologlcallv, an underground worker will have tc be
made to feel the “strength” of his surroundings and all its
accornpanying assurances, and extensive health measures,
similar to those used by the Navy for its submarine person-
nel, will have to be assumed to assure the worker that his
health is not being impaired by his “gopher” activity.

Generally, during war, underground morale will be de-
pendent upon the same assurances it took for workers under
normal conditions during the past conflict.

Perhaps the biggest psychological threat in the idea of
underground protection is not the fearful effect of such a
situation on people but the overconfidence such protection
might instil in our people. The Maginot Line, and its ef-
fect on the French populace is highly indicative of what ex-
treme faith in a defense measure can accomplish. In a
similar but smaller fashion, our nation suffered because of
our confidence in the protection of a few thousand miles of
ocean. Initially, with the inception of below-surface pro-
tection for our industry and people, should come an em-
phasis that such a measure, great as it might be, is but a
small part of national defense. Our nation, like the ostrich,
might well stick its head into a hole only to have its tail
feathers—or something less superficial —shot off.

Interweaving underground facilities into the national in-
dustrial network could be more of an asset than a problem
for it would be part of a planned industrial layout. Existing
industrial facilities, for the most part, are ill-planned because
of the nature of their inception into the national economy.
Heretofore, an industry, at birth, depended on its accessibil-
1ty to the raw materjal source, to markets, and, in some cases,
on accessibility to labor sources and on economical locale.
The type of product, the period, available transportation
facilities, and many other factors determined the location
of a factory, usually bunching them into compact zones,
which now provide excellent target areas for potential
enemies attacking,

UxpeErRGROUND SrrEs LocaTion

Location of underground sites should go hand-in-glove
with decentralization of U.S. Industry, which must also be
considered in defense planning. In planning a new facility,
a corporation now might well consider the value of strategi-
cally locating such a facility away from a “vital” area and,
while doing this, consider the feasibility of going under-

round.

It is doubtful that with modern mechanical methods the
cost of constructing an underground plant would much ex-
ceed that of a surface plant. It may prove to be less costly,
and certainly maintenance of such a facility would mini-
mize $ome eXpenses.

Immediate apparent benefits of underground and /or de-
cefitralized industries and a classic and tragic example of
the &anger of a surface and centralized industry were illus-
trated in the recent Texas City, Texas, devastation. There
one nitrate-laden vessel, a rough equivalent to a few block-
busters, started a rush of destruction which demolished a
city and destroved hundreds of millions of dollars of indus-
try which would have been vital in a war emergency. Aside
from the material destruction, there were many by-effects,
terrifically costly in a war effort. The tie-up of emergency

July-Angust

apparatus and personnel, the nccessity of the sesvices of
medical personpel, and the use of hospital space and hous-
ing for such victims would add greatly to the war burden,
The whole tragedy caused by an explosxve mild in contrast
with what the future might “offer, gives a vivid Hlustration
of the drastic necessity of remodeling our industrial organi-
zation in conformity with the dangers offered m future
emergency.

Like decentralization of industry, the suggestion that in-
dustry go underground is a vast assumption. Because of the
magnitude of such a move, it cannot be suggested that
American industry do either as an outright move; it must be
an evolutionary program consisting of dispersed construc-
tion of new facilities, and later, as existing facilities deterio-
rate to a renewal point, replacement with a dispersed facil-
ity. More evolutionary will be dispersal of the human ele-
ment in industry. As mdustr\? disperses, labor will follow it,
when and if hvmg Facilities are provided, and decentrahza-
tion of industry will become gradually achieved. Such a
gradual development of a decentralized and protected in-
dustry would nullify the economical effects of such plan-
ning and construction.” A deliberate move would bring
hardship on people and havoc on national economy. Con-
sequently, the over-all planning and construction would
necessitate subtle reconstruction to eliminate the hardship
quick and deliberate action would create. However, s dis-
persed and protected national industrial might is essential
to our national security in the event universal peace is not
achieved, and the prob]ems involved should now be studied,
and sensible planning underwritten by our people, industry
and government,

“STRATEGICAL INDUSTRIAL Survey”

In such planning, it might be suggested that a Strategical
Industrial Survey, similar to the strategic bombing surveys
of the war, encompassing all the problems and threats, be
started. Of course, such 2 survey would require a great
length of sime, but its value to our nation would be proven
if ever we are engaged in a war in the future. It should be
started soon, too, becase a nation cannot go underground
rapidly, even in time of emergency, and, if it is not under-
ground at the outset of a future war, a wartime exodus into
the bowels of the earth would have similar effect as the
proverbial lock on the barn door—ioo late.

Such a survey would necessitate consideration of the most
important element of industry—its personnel. Along with
housing and community facilities, stores, et al, protection
similar to the industrial plant would have to be provided
underground. Shelter and hospital facilities would be top
priority items, the latter being of extreme value in any
event. One of the great problems for hospitals faced with
air raids was the evacuation of patients. Underground hos-
pitals would have no such problem with which to contend.

At this point, it might be well to tecognize the fact that
all industries will not lend themselves te underground
placement. Shipyards, certain types of mills, and many
other industries cannot be drastically converted from their
present  situations without curtailment of productivity.
However, the mere fact that the greater proportion of our
industrial strength would be protected by natural forti-
fication, would permit a maximum of surface protection for
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those facilities which would have to remain on top of the
ground. Protection of similar nature to that provided by the
underground, like that used in the German Sub Pens, could
be constructed for partial protection. Addition of a thorough
antiair or antimissile system about such facilities could
provide an almost equivalent to underground protection.

Considering the idea of below-surface protection ob-
jectively, it might easily be assumed that the concept is
strong only in the minds of those who were frightened too
much in the recent war, and that the whole nonsensical
business is mach fo vast and too costly even to be consid-
ered. Accumulative indifference to national welfare can
well sustain such an assumption and the idea will remain
juast what it is—an idea. However, a casual scrutiny of the
success of the lasting peace efforts and the question: “What
are other nations doing along these lines?” along with evi-
dences of what they are achieving will indicate that the
matter cannot be dismissed that lightly.

History indicates that a strong, peaceable nation, secure
in its defense, is one of the best safeguards of its own peace,
and, possibly of the peace of the world. Relatively, if the
United States is to be a strong, peaceable nation, it must re-
main ever strong; ever well defended.

This fact, in conjunction with the type of warfare which
may be experienced in the future should peace efforts prove
Fruitless, Iﬁginly indicates it will be a happy day when the
vitals of the United States can be shielded within the strong

INDUSTRY UNDERGROUND? 4

protective armor of mountains, hills and rock formations.

Dropping LS. industry into a protective hole in the
ground and the accompanying moves will prove terrificaily
costly and inconvenient. There is no doubt about this, but,
as proven by our past wars, precautions of this nature ig-
nored in the past because of cost, have the remarkable
faculty of proving themselves absolutely necessary in times
of emergency, costing many times the peacetime cstimates
in money, and much more in blood.

The underground evolution can and should be achieved
gradually and in its achievement might give the rest of the
world evidence of our caution and potential strength. It
need not disrupt our way of life drastically, and may eventu-
ally, save that very way of life.

Should that horrific dev come as some of our advanced
push-button theorists predict, an underground industry
would transform our country into a huge weapon—THE
L.S.A, SUBTERRAIN—not dissimilar to the standard
American Sub. Like the submarine, America would lie be-
neath not a blanket of water but of rock and soil, permitting
the enemy to expend its power on U.S. topography, and
then torpedo our might against an aggressor.

However, no matter what anyone says, if those men at
the peace conference and the peoples backing them fail to
create a lasting peace, and mnations persist in warfare, the
elevator boys of Fate and Intelligence, will open their doors

to our nation, cryptically muttering: “GOING DOWN?”

L

Corps of Engineers Expands Plans for “Protective Construction”

The Corps of Engineers, U. S. Ammy, has contracted with
Guy B. Papero, internationally known engineering firm of
New York, “to investigate the feasibility and cost of con-
structing and operating underground plants and storage
sites.”

Mr. Panero and his staff have had previous experience
with the subject, baving prepared a complete report for the
Government on underground construction for German in-
dustry. The report was based on an on-site investigation
made for the Army immediately after the cessation of
hostilities.

According to Lientenant General B, A. Wheeler, Chief
of Engineers, these are two additional steps in the “protec-
tive construction” program being conducted by the Corps
of Engineers to develop information for potential protection
of essential war plants against aerial raids such as wrecked
enemy industry in the last war. The overall program will
entail investigations in both this country and Europe, and
will include cost, as well as technical data on existing for-
eign underground installations, insofar as Is practicable.

Two types of underground plant sites will be considered
in this country during the investigation. The first are the
existing mincs, such as gypsum, copper, lead, zinc, lime-
stone, marble, salt, sandstone and, to a lesser degree, other
tvpe mines scattered over half the 48 states.

Available mine sites are dlrcady known, having been the
subject of a previous survey made by the Corps of Enginecrs
from data compiled to a considerable extent from available
records. (See preceding article.)

The current investigation will determine the feasibility
and cost of constructing and operating plants and storage
depots in this type of underground site. To be considered,
a mine has to have in excess of 30,000 square feet of usable
floor space, a roof height of not less than eight feet, and a
reasonably level floor.

Natural caves are not being considered at this time as
they are, in general, relatively small, irregular in character,
and at a considerable distance from suitable transportation.
Because a majority were formed through erosion by water
and have high humidity, they are difhcult to moaify for
plant use,

The second type of site to be considered under the cur-
rent investigation is the underground chamber purposely
excavated to suit the requirements of the plant or storage
facilities involved. This type of site calls for an investiga-
tion of geological formations best adapted to this purpose.

The current over-all program entails the potential future
use of any new construction and construction methods that
may be developed by the Corps of Engineers. It also entails
an above-ground and underground comparison of the cost,
construction and operation of a chemical processing plant,
involving large tanks and appurtenances, the generation of
farge amounts of heat and noxious gases.

"The same line of investigation will be followed in regard
to precision manufacturing planss.

The studies are part of a long-range program and are be-
ing developed under the policy direction of the Army-Navy
Mumitions Borrd.



BUZZ-BOMB ASSAULTS ON LONDON

By Colonel Joseph Rogers Darnall, M.C.

For more than a year before the pilotless flying bombs at-
tacked London, 1 had the experience of witnessing many
piloted air raids on southern England. And for several
months after bloody dawn of the flying bomb era, it was a
dubious privilege to share occupancy of the target—London
—which newspapers and radio referred to so evasively as
“Southern England.”

Fleavy censorship was clamped on stories of what trans-
pired in London from June 15, 1944 1o September 1, 1944,
Only those who were there can have any true concept of
the situation in London at that time. Now that censorship
is lifted, a brief account of those days may be of interest.

The flying bombs, dubbed buzz-bombs, doodle-bugs, or
V-1, killed and injured thousands of people and caused tre-
mendous destruction of property. Millions of occupants of
this sprawling target city were under almost continuous
bombardment for more than two months. They were sub-
jected to a prolonged, cumulative nervous strain quite dif-
ferent from the concentrated excitement and acute appre-
hension indaced by the furious but shortlived piloted
bomber raids.

Typical of the “old-fashioned” fire raids by piloted air-
craft was one which oceurzed on the night of March 14,
1944. It was reported that 175 planes participated and
dropped 200 tons of incendiary bombs. The raid began at
10:30 ».m. and continued for more than an hour. Many
conflagrations were kindled throughout London and kept
the firefighters busy all night. A number of incendiary
bombs fell in the vicinity of my hotel and some landed on
the roof but were extinguished by fire watchers before
serious damage was done.

Alr raids featuring incendiaries, high explosive demo-
lition bombs, or both were almost nightly occurrences, but
seldom was there a daylight raid. Thus, one could work
in London during the day without interruption, and gen-
erally look forward to a stimulating air batile over the
sombre blacked-out city during the night. The flaming
bursts of antiaircraft shells, tracerlike flight of rocket shells,
and red parachute flares enlivened a sky already streaked
with searchlight beams. It was a far more exciting show than
could be seen at any cinema and cheaper, too, for most
spectators.

1 remember, becanse of the suspense, a raid which ush-
ered in the 22nd of March, 1944, The sirens wailed an un-
dulating warning soon after midnight, and almost immedi-
ately, gunfire from the batteries across the street in Hyde
Park rattled my window in the Cumberland Hotel. The
first wave of German planes dropped several huge clusters
of target-marking parachute red flares. One of these clusters,
in which I counted twenty red light flares, hovered in the
sky directly over the Cumberland.

*Reprinted, courtesy of ""The Military Surgeon.”

A wave of bombers was expected at any moment to drop
their deadly freight on the red flares. Therein lay the sus-
pense. The street beneath my window and the Mount
Royal Hotel across the street had assumed a reddish hue,
while the clouded sky above was bathed in a deep red glow,
The bombers” were unusually slow in arriving over the
targets that night and the Cumberland was spared as the
flares drifted over Hyde Park. The Knightsbridge section,
across the park, received the impact of bombs from that first
wave.

Searchlights, meanwhile, poked around at the cloud ceil-
ing but found few holes. In a few minutes, tons of high ex-
plosive and incendiary bombs rained on London so that
the sky soon was alight with the fires of burning buildings.

Two of the bombs, that night, dropped on the Padding-
ton Railway Station in London. One was a 2400-pounder’
which fortunately was a dud. The other, a 200-pounder, ex-
ploded between Tracks 2 and 5, while the Cheltenham
Sleeper on Track 2 was waiting to depart. The blast

- knocked two cars off the track and jarred the equanimity of

at least two medical consultants who were aboard,—Colo
nels Rex Dively and Llovd Thompson. Eight of the Ger
man planes were shot down.

Two nights later, 1 expected to take the midnight (12:55
am.) sleeper for Cheltenham, but again the Luftwaffe
interfered with my plans. Beginning at 11:15 ».m., more
than a hundred bombers came over, in numercus waves,
and dropped many tons of high explosives and incendiaries
which started multiple fires throughout the city.

At the beginning of the raid, I met Colonel Jim Mason.
of General Hawley’s staff, in the crowded lobby of the
Cumberland Hotel. He had just returned from a fiying trip
to the States and was accompanied by another officer who
had never witnessed an air raid. The three of us watched
the show from the Oxford Street and Cumberland Street
comner of the hotel, standing on the sidewalk, close to the
building for the protection it afforded. There we had an
unobstructed view of the very lively show.

The rocket guns in Hyde Park were truly spectacular as
thev belched forth red-laming projectiles, at terrific ve
locity, over the Cumberland Hotel, while antiaircralt bat
teries pounded away and flak rained down on the street.
The low trajectory of the rockets carried them very close to
the toof of the hotel. Searchlights roved the sky while flak
burst pink and red in the fiery heavens, where target-mark
ing flares hovered over danger points.

We could hear bombs exploding and see some of th
fires started by incendiaries, but no high explosive missiles
fell near us. The fire bombs that dropped on the Camber
land roof were extinguished promptly.

Most of the hotel residents had come down to the lobbr
or to the Jounge below street level, others jammed the deep
shelters. Tt was 1:00 a.m. before the “all clear” sounded
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When daylight came, Londen was covered by a pall of
smoke from the many fires kindled by the bombs. As the
sun rose above the roof tops, it rescmbled a large, lusterless,
burnt orange through the smoke haze. Before noon, all fires
were under control, most of the smoke had cleared, and
the general asmosphere was “business as usual.”

Patients and duty personnel at the 121st Station Hospital
near Braintree, England, were spared, miraculously, in
April 1944, when a 2400-pound demolition bomb and
several phosphorus bombs were dropped on the hospital
during a night raid.

The 121st was occupying an 834-bed Nissen huited type
of hospital plant, but many of the wards were empty. Two
hundred eighty-two beds were put out of commission by
the blast. 'The large bomb struck the soft earth pear a con-
crete walk. Big chunks of concrete were lobbed more than
8 hundred yards to crash through the roof of the surgical
operating theater and the boiler house.

Nine Nissen hut ward buildings, each accommodating
thirty beds, were destroyed completely and six others were
damaged. The entire roof was ripped off the completely
enclosed corridor thet connected a block of six surgical
wards. The blast shattered windows in the Manor House a
half mile away. Only twenty-five of the patients and staff
were injured. The most serious was one who, in the excite-
ment, jumped out of bed so fast that he fell and broke a leg.
The curved Nissen hut type of construction cushioned the
destructive effect of the blast and prevented serious injury
to patients.

During my visit to investigate the damage, we stood on
the rim of the bomb crater, which was 35 feet in diameter
and ten feet deep, and pondered on the trick of fate which
had resulted in so much property destruction without loss of
a single lifel

[t was not uniil after the invasion of Normandy in June
1944, that the Lufewaffe became practically extinct in the
English sky—superseded by the V-1 flying bomb. Late in
the night of June 15th, and until the small hours of the
16th, there was unusual activity over London. I had worked
until 11 p.M., and was in Ded, asleep, when the wailing
sirens avoused me at 11:40 ».m. It appeared as though the
Luftwaffe was sending over taiders in successive waves.
Antiaireraft and rocket guns kept pounding at them inces-
santly. Some of the raiders seemed to fly very low, barely
skimming rooftops.

I pulled back the heavy blackout curtains and watched
the show from the open window of my darkened room. The
cloud ceiling was high but there was a drizzly rain. Several
objects, which appeared to be small planes with tails ahre,
flew at low altitude and were picked up by converging
searchlight beams below the clouds. There was intense anti-
aircraft fire. Flaming bursts of flak punctured the sky but
the guns were unable to get the range although the
“planes” flew straight with no attempt at dodging. Perhaps
the range was bad because they flew so low. One of them,
flving at terrific speed, roared over the roof of the Mount
Rovyal Hotel across the street.

As T watched, the rocket guns, nearby in Hvde Park,
went off in salvos with their terrifying noise, and rockets
streaked the sky like red comets. A few seconds later, the
riine “nlane? evoinded i a grest olnw of nink Hoht a
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half mile or more away. The flak batteries and rocket guns
kept up their firing, at intervals, all night. The “raiders”
kept coming, even after dawn and thev were met by inces-
sant gunfire until about noon. The sky overhead was filled
with black puffs from ack-ack bursis most of the morning.

At our London Headquarters, we received word from
(G-2 that the “raiders” were rocket-propelled, pilotless robot
planes or “flying bombs,” each carrying an explosive charge
equal to a tour thousand-pound bomb. This was the new,
long-awaited German secret weapon!

Knowledge that we were at the receiving end of “fying
bomb™ attacks was, of course, c-lectrifving. But there was no
penic or confusion. Business went on as usual and life
seemed less dull to the sturdy Londoners who had adjusted
themselves so well to ordinary night bombing raids. This
diabolical new weapon was something exiraordinary. It
furnished material for speculation; and fired the imagina-
tion so that wild rumors of impending doom were common-
place. Farly rumors that the flying bombs were radio-con-
trolled proved false when remnants of the exploded self-pro-
pelled missiles were gathered together and studied. Com-
plete knowledge of their mechanical structure was made
available later when one of them landed in a park without
exploding.

It was reported that-at least seven flying bombs were
shot down that first night over London. When hit, they ex-
ploded in midair with great bursts of pinkish flame. Those
that landed, however, packed a terrific punch because of
their tremendous blast effect. If a building was struck it
was demolished, and glass from other buildings within a two
block radius would be blown into the streets. These window
glass fragments were hurled at high velocity by the blast,
like fragments from an exploding shell. This blast effect
was a most serious menace to all whe were within several
blocks of explosions.

Information spread at once that the flying bombs were
launched from gigantic ramps, several hundred yards long,
located in hidden sites far back from the coasts of France
and Holland. Military Intelligence had known of the ex-
istence of those ramps for many months, and our Air Forces
had been giving them repeated poundings for six months.
"The nature of the missiles to be launched from those mys-
terious ramps, however, was not known until June 15,
1944, when the first ones landed in London. It had been
suspected that the ramps were designed for the launching of
rocket bombs rather than jet-propelled flying bombs.

Sirens wailed again the following night while search-
lights combed the sky. Ack-ack batteries barked throughout
the city, and rocket projectors hurled their missiles like
red comets over the chimney pots of London in a noisy,
spectacular attempt to blast the flying bombs in midair. Our
fighter planes were up, also, to get a closer view of the new
weapons and to shoot down enemy observers and bombers
which participated in the mixed raids. That night, I saw two
of the flying bombs buzst in the air, presumably seruck by
flak. The windows of the Cumberland rattled with the blast
ard the flak fell fike metallic hail in the street under my
window. -

The firing kept up all night and it was impossible to slecp
except in “cat naps.” The hotel lobby was filled with people
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dors to escape flying glass in case a bomb struck near the
Cumberland. Those people had good sense but they missed
a wonderful display of pyrotechnics.

My moom, overlooking Quebec Street, faced east, so 1
could look up and down Quebec Street, which ran north
and south. Oxford Street ran east and west along the sonth-
em front of the hotel. The pilotless flying bombs all came
from the southeast, while the piloted enemy planes usually
came from the south or east.

Saturday morning, June 17th, my English secretary re-
ported that an eight-inch jagged chunk of flak fell on her
windowsill and bounced into her bedroom during the night
battle over London. She lived about a quarter of a mile from
the Cumberland with another gir! employee who brought
the exhibit to the office. It was identified as a flying bomb
fragment and, since none had landed nearby, it must have
been from one of the buzz bombs that exploded in flight,
as result of antiaircraft fire.

All was quiet that morning but shortly after noon, the
sirens sounded again, followed by gunfire. From ocur office
windows, we could see a great column of smoke mushroom
into the sky, and hear the heavy detonation as a fying
bomb completed its dive into a congested section of the
city.

From 4 p.m. until 10 2., there were six alerts, each
followed by gunfire, as flying bombs came over at intervals
and dropped on London. People carried on as usual and
many were amused at the exaggerated reports, broadcast
over the German radio, announcing that the ntter destruc-
tion of London was in progress. They broadcast that the
city was in flames, all stores and restaurants were closed,
business was at a standstill and the inhabitants all were
cowering in air raid shelters and the Undexground. This,
of course, was a grossly exaggerated report.

That night, I went across the street to the Regal Cinema
to relax. They were showing the first pictures of the Not-
mandy invasion and a Donald Duck cartoon. Two alerts
followed by heavy gunfire sounded while I was in the
cinema, but the show went on and no one left the theater.
The nearby guns in Hyde Park shook the building and
made it difficult to hear what the characters were saying,
especially Donald Duck.

The flying bombs kept coming over, intermittently, and
it seemed as though the air raid sirens must scon wear out.
The weird, undulating wail of an alert would be followed
soon by the prolonged wail of an all-clear. The cycle re-
peated itself, endlessly, all day and nighr, so that people lost
track of whether the current status was one of alert or all-
clear. It became so confusing that we were obliged t0 as-
sume a condition of perpetual alert. Meanwhile the city’s
defense was expending a tremendous amount of ack-ack
and rocket gun ammunition. Also, at night, it got to be a
real nuisence which interfered with restful slumber.

At 5:30 a.m., Sunday, June 18th, 1 lav awake listening
to the racket. Between bursts of gunfire, 1 could hear the
buzz of a flying bomb—louder and louder! A few moments
later, the buzz developed into a crescendo roar like that
madc by a fast express train when it rushes by, as vou stand
close on the vibrating station platform. Automaticaily, 1
rofled out of bed, expecting a direct hit, as the iron monster
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Tyburn Convent, less than two blocks away on Bayswater
Road. The explosion burst the building asunder and blew
out windows for blocks around. The Tybum Convent was
situated between rows of apartment houses, facing Hyde
Park.

My window was not broken when I pulled the blackout
curtain aside and looked out. Quebec Street, however, was
covered with glass and broken windows could be seen in the
Mount Royal Hotel across the street. Jumping into my uni-
form in tecord time, | raced out of the Cumberland and hur
ried to the scene of the tragedy. Glass littered the street and
spatkled like diamonds in the early morning light. For
more than a block, I had to wade through broken glass
which in places had drifted o a depth of nearly a foot.

All windows and doors were gone from the Regal Cinema
Building where 1 had enjoyed the antics of Donald Duck
the previous evening. In fact, all buildings between my
hote! and the convent were devoid of glass. The sturdy
Cumberland, protected from direct effect of biast by a large
office building across the street, on Cumberland Place, had
few windows broken, while the Mount Royal Hotel, a
block farther away suffered more glass breakage. The dam-
age to both was trivial as compared with other equidistant
buildings on Oxford Street and Park Lane.

It was not yet six o'clock, Sunday morning, so only a smell
crowd of scantily clad neighborhood people had gathered to
view the “incident.” Fire fighters and rescue squads were
already on the job. Injured victims were being hauled away
in ambulances. Several dead had been removed from the
debris. The convent had been used as a day school and
only a few Nuns resided there. Blast and glass victims were
removed from the badly damaged adjacent apartment build
ings. 1 examined and helped carry out a blinded young
mother, cut by Hying glass, who kept crying for her baby.
A rescue squad nurse hovered close by with the tiny infant
which a fireguard had found safe in its ¢crib. Both mother
and child were taken to a hospital in one of our Army amr
bulances.

Fragments of the flying bomb were recovered and thrown
on a pile to be carted away for study. There was one large
piece of jagged, twisted metal four or five feet long and
dozens of smaller pieces. The thickness of the salvaged
metal varied from about one eighth to one quarter of an
inch.

The explosive charge in these new one-ton flying bombs
was said to be about fifty per cent more powerful than
T.NUT. Certainly the blast effect was tervific. In Hyde
Park, across the streer from the demolished convent, the
blast had torn all leaves off trees within a radius of a2 hun
dred yards and many large branches of nearby trees had
been ripped off.

Afser breakfast at the Grosvenor Mess, T walked back for
a more leisurely survey of the damage on Bayswater Road.
A large crowd had gathered by that time. While standingt
across the street near a brick bomb shelter in Hyde Park
we heard the ominous buzz of an approaching fiving bomb.

The buzz grew louder and louder and seemed to be comr
ing directly toward us from the south, although we could
see nothing because of the intervening trees, Suddenly the
buzzing stopped. This indicated that it was beginning to
Aivr We bnew that anlv Gve or ten seconds would
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elapse before it would strike and explode, perhaps very close
to where we stood.

Spectators began to “hit the dizt,” to escape the blast effect
of the expected explosion. I dived for a spot close to the wall
of the brick shelter. An B.A.F. Squadron Leader, standing
nearby, had the same idea. Our heads collided as we hit the
topsoil and we nearly knocked each other out. We heid
our breath, waiting for the explosion. It came in a few sec-
ends but the impact was nearly a mile away.

The Squadron Leader and 1 jumped to our feet, apolo-
gized sheepishly, and shook hands. By the time we had
brushed the dust off our uniforms, a great column of smoke
had formed in the sky to mark the spot where the fiying
bomb had exploded. These things had been coming over,
now, for three days and nights, and had been called various
pames. German broadcasts teferred to them as “Hell-
hounds” but American G.1s were beginning to call them
“buzz bombs.” The Air Force dubbed them “doodle-bugs,”
an appellation which ridiculously disperaged their fearful,
death-dealing destructive power.

Work in the office that Sunday morning was interrupted
briefly from time to time by buzz bombs which passed over
us. The office windows were vantage points from which
we could observe their approach and progress. Two of them
passed so close that we could distinguish clearly their struc-
tural contours as they roared by, while ack-ack batteries
mied unsuccessfully to explode them in the air before they
dived earthward.

A British antiaircraft gunner inadvertently shelled the
Cumberland Hotel that Sunday morning. A shell sup-
posedly fused to explode near its target in the air failed to do
so. It continued through the air until velocity was expended
and, in its downward flight, struck against the wall of one
of the inmer court light wells, close to the roof. The impact
exploded the shell and fragments splattered into windows of
the 7th and 8th floor rooms. X

An officer of the Adjutant General's Department had
just arrived from the States and was in his room on the
eighth floor of the Camberland when the shell exploded.
One of the fragments tore into his belly, inflicting 2 wound
that would have proved fatal had he not been rushed to the
16¢th Station Hospital near Vincent’s Square for prompt and
skillful surgery.

Reports of considerable buzz bomb damage came in dur-
ing the day. One exploded not far away in St. James Street.
Another crashed near Waterloo Station and not far from
the 16th Station Hospital. Still another was reported to have
demolished the middle span of one of the bridges across the
Thames. Altogether more than sixty of the one ton flying
bombs had exploded in London within the past rwenty-
four hours. The greatest loss of life occurred when one of
them struck the Grenadier Guards Chapel at Wellington
Barracks in the heart of London. The bomb demolished
the building during the Sunday morning services and
tilled more than two hundred worshipers.

That evening the crowds were out in Hyde Park as usual,
and the throngs clustered around the Sunday evening soap
box orators were as large as ever, regardless of a constant
“alert.” But everyone kept an anxious eye on the southeast-
ern sky, on the lookout for more of Hitler’s new robot weap-
me
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At about 9 p.M., I had an excellent close view of one of
the bombs in horizontal flight. From my window in the
Cumberland, I watched one fly directly overhead, only a
few hundred feet above the roofs. Flames from its jet-pro-
pulsion mechanism, at the rear end, streaked behind and
it made a noise like a fast moving motorcycle, only louder.
The bomb passed well beyond the Cumberland before its
buzzing ceased and the robot monster tilted into a dive.
About eight seconds later, the explosion was heard as it
ripped into some buildings a mile or so away. Curiously
enough, the detonation of the flying bombs was not nearly
as loud as ordinary demolition bombs of similar weight, but
the blast effect was very much greater.

‘These vicious attempts to destroy London were the
enemy's desperate counterattacks to neutralize our invasion
of the Continent. If they proved sufficiently damaging to
morale, or annihilated strategic military nerve centers, our
success in Normandy would be jeopardized. It was no
wonder, then, that those of us who served in London during
those days took pride in our jobs, even though we did not
share the perils and glory of the initial assaults on the Nor-
mandy beachheads. Many an officer from Normandy, on
temporary duty in London, veiced the desire to get back
to the beachhead, where there were no buzz bombs,

During the first week of the flying bomb attacks, more
than eight hundred were launched across the Chanmel,
but many were shot down by daring fighter pilots, be-
fore reaching their destination. Only three hundred ex-
ploded in London, an average of forty-three 2 day.

So many people were being injured by flak, or their
normal activities halted by taking shelter from flak, that the
defense tactics were altered about June 20th. The new
policy was to “let the bombs fall where they may, or fly
over if they will” without trying to explode them in the air
above the city. Meanwhile, efforts were intensified to shoot
down the bombs before they reached London.

With the flying bomb assaults against London, there
came a cessation of Luftwaffe activity. It was evident that
the enemy considered the buzz bomb more effective than
his piloted bomber raids. The Luftwaffe, despite its initial
head start and early numerical superiority, had become 2
defeated air force, lacking the necessary offensive punch.
Germany was conserving her pilots and bombers while
building up a force of defensive fighter planes. Consider-
ing her predicament, and faced with overwhelming Allied
air power, Germany’s ruthless decision to rely on robot
bombs was understandable, even though inhuman. Hitler's
disregard for civilian lives was revealed clearly by his large
scale utilization of a weapon that could not differentiate
military objectives and obviously was indiscriminate in its
slaughter.

After a 1ull of more than six hours, the buzz bombs be-
gan dropping on London again at 12:20 A, June 2ist.

ey came over, one or two at a time, at intervals calcu-
lated to establish a continuous alert and create exhaustion
from loss of sleep, apprehension, and interruption of neces-
sary activities. In the dark hours before dawn, I watched a
number of the bombs explode in various parts of the city.
Each explosion was accompanied by a great burst of red
flame which lit up the sky with a transient rosy glow. One
]ﬁn{;-‘-’(] in CT’F'f‘!"I Dﬂ?’l" fats) p;mgr?';”u qj'-rpp!‘ ghf]_'rnm!ror]__nu
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windows out of the Park Lane Hotel. Buckingham Palace,
also, was shaken by a near miss.

It was the same story next night. Between “cat naps,” |
heard more than forty explosions, but 1 was too tired to get
up and watch. When morning came, [ drove to Langdon,
near Tunbridge Wells in Kent, to inspect the 6th Field
Hospital, about forty miles southeast of London. The road
followed “buzz bomb alley,” the skyway through which
the “doodle-bugs” roared on their way from across the
English Channel to London.

About eighteen miles from London, we passed under a
sky barrier composed of hundreds of captive balloons re-
cently raised to obstruct the passage of flving bombs. The
balloons and their cables fl::'mud a great network de
signed to entangle and explode the flying missiles en route
to London, As we dm:—r‘:liwn the mad, bombs sailed over
our heads without striking any of the balloons or cables.

June 23rd was my hirthday and 1 awakened at 2 A to
the tune of wailing alert sirens. During the next four hours,
hiery-tailed buzz bombs streaked through the dark sky over
London and 1 counted twenty-three explosions, some of
them pretty close. Two of the infernal machines roared
over the hotel at low altitude, sounding like a fast freight
on a trestle.

Before dawn, I visited two of the bombed areas and
helped a little with the rescue work, It was a gruesome sight
and depressing to see the numbers of dead and maimed
that were dug from under the rubble of wrecked buildings.

Russell Square was especially hard hit. Windows were
blasted to bits within a radius of several blocks, Captin
Ryan, one of my assistants, had just moved out of a billet on
Russell Square the previous afternoon. If he had been there
that might, his next of kin would have received a post-
humous Purple Heart.

About 9:30 A, a flying bomb landed on a crowded
double-deck bus near Waterloo Station. The bus and pas-
sengers were blown to bits.

It was amazing to see how many people focked to the
rooftops instead of the underground shelters during the
buzz-bomb era, after ack-ack defense was no longer em-
ploved. When the antiaircraft batteries in London gave
“silent treatment” to bombs flying above the city, there was
no longer danger of watchers being injured by falling flak.
One had to fear only a direct hit, or an explosion near
enough to produce blast effect. So one was reasonably safe
unless the bombs Fell closer than several blocks away. The
Blast effect alone might kill anyone within a hundred yards
and flying glass might injure individuals a quarter of a mile

“away. Within a hundred vards radius fragments of glass
were hurled with bulletlike velocity and freakish perfora-
tions of heavy timbers and trees by pieces of glass were
reported.

I tried to get some sleep in my comfortable Cumberland
Hotel “foxhole,” while fliving bombs exploded throughout
the night. One struck a few blocks away in Regent’s Park.
Another blasted Victoria Station. They stopped coming over
at dawn, June 24th, and strangely enough, none came over
during daylight hours that day. Perhaps the Germans were
replenishing depleted stocks at the launching sites in the
Pas-de-Calais.

2 EETIIIOT

July-

one of the bombs buzzing, louder and fouder, so [ pul
back the blackout curtains and looked out.

The big bomb, with wings spread like an airplane,
over the London chimney pots in an eerie pink halo w
red flames spouted from its jet propulsion cylinder. Belchis
fire, it cleared the rooftops of F:tr Lane just as the jet p
pulsion stopped and the buzzing ceased. Immediately
Hying bomb dipped downward at an angle of forty-five

rees and hmd‘;d earthward in a falling arc. A few '

ater it landed in Hyde Park and exploded. .

During most of those exciting nig;na, I remained in
room and tried to sleep, but the temptation to get up an
watch the show from my window often was overpowen
Whenever | left my room and peeped into the corridor,
found the hallway occupied by chattering residents wh
were spending the night there 10 escape the danger of bl
and glass.

One officer told me he always dressed and went dows
stairs when the mids became intensified at night.
ground Hoor and basement lounges were always full
guests who sought safety there. Many went down
after supper, 1o find a comfortable chair or sofa. Those
came later slept on the foor.

The Undergmund (Subway) was packed with people
those nights. Families slept there in the dust, drafts, am
under the glare of electric lights. Time and again, when
traveled at night on the Underground, 1 saw children sl
ing on the platform only a few feet from the tracks. Mﬁ
of those Families had been bambed out and had no othe
place to sleep.

By June 28th, the Aving bombs had been rining
London for two weeks. Most of them came over during
night or in cloudy weather. They showed preference
weather which would have balked piloted planes. In a di
zly rain, hall a dozen inebriated soldiers stood at the d
trance to a bar on Quebee Street beneath my wind
that night and warched the flying “balls of fire” come ovet:
They sang, boisterously, “She'll be coming round the mo
tain, when she comes”!

On June 30, accompanied by Lt. Col. I. A. Marshall a
Lt. Bob Stuart, | drove to the 15th Hospital Center
Cirencestor. We passed Coburg Court Hotel on Bayswat
Road, where I had ance been billeted. My old room ovet
looking Hyde Park had been blown to bits by a flyi
bomb, and the entire front of the hotel was a mass of rub

Our staff car dropped me off at the Cumberland, hot ané
tired, after a heavy dav, and then ook Calonel Marshall o
his billet at the Regent Palace Hotel. When he arrived,
found that only a few hours before a flying bomb h
blasted this hotel and his billet had become uninhabitab
Six of my officer assistants were billeted there but, o
nately, they were all ar work at Medical Hundqmmcr-sﬁ
NOne wis hurt.

The two top foors of this modermn ninestory hotel w
partially demolished and some of the employees were killed
Most of the rooms were vacant during the daytime, so th
was not heavy loss of life. The blast swept through the cof
ridors and rooms of the undestroyed portion of the building
smashing windows and doors. In Marshall’s room, the dod
was blown off its hinges, while windows and mirrors we
cmached o bits. Many alags splinters were driven deg
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into, or through, woodwork such as dressers and bed-ends.

While Major Deéar was busy with rescue work at his
hotel, another buzz bomb siruck in Aldwich, near the
Strand, a half mile away. So he hurried over there, where
more than a hundred and twenty-five corpses were found.
Some had arms and legs torn off and were otherwise muii-
lated bv the blast hurling them against solid siructures.
Major Dear described it as a rather gory mess. A building
had collapsed on some of the victims and had broken water,
gas, and sewer Yines. He had to craw! in under debris and
help get people out before they drowned.

The bombs kept coming over that night and one fell
in the Serpentine Lake in Hyde Park, but failed to ex-
plode. It was ramored that this “dud” furnished valuable
information concerning the structure and mechanism of
the flying bomb.

1t was reported that more than five hundred flying bombs
. had been shot down by fighter planes or by antiaircraft bat-
teries during the first two weeks. Bold and skillful pilots in
fast pursuit ships had learned to lie in wait along the Chan-
nel and overtake the bombs, which flew at a speed of about
350 miles an hour. Some pilots dared to nudge the bombs
with their wing tips and divert them to fall in areas where
no serious damage was likely to occur. Others became expert
in exploding the bombs with machine-gun fire in midair
over the Channel, or in mural areas.

Sometimes a large number of flying bombs would be
launched almost simultaneously and arrive over London
in rapid succession. On the night of July 1, I counted ten
explosions in less than 10 minutes. Colonel Marshall was
walking down Piccadilly that evening when one flew paral-
lel above the crowded street and caused great excitement
when it dived. Nearly everyone on that street took shelter
in buildings or lay flat on the pavement. The bomb barely
missed the tall Nelson Monument at Trafalgar Square, and
burst against some buildings beyond.

On 2 flying trip to Scotland, July 2, I talked with a num-
ber of pilots and passengers at Prestwick, who had just ar-
rived from the States. They reported that the buzz bomb
was a tabu subject in America. Press and radio censorship
was so tight that people in the United States knew nothing
of the continuous bombardment which London had been
subjected to during the past eighteen days.

Upon our retum to London, July 3, we learned that
about fifty American Military Police had been killed that
morning when a buzz bomb dropped in their midst while
they were in formation and getting into trucks for distribu-
tion to their various posts of duty.

An incident is mentioned to illustrate the importance of
lying flat when a bomb explodes. Three soldiers, walking
along a street in London, saw a buzz bomb descending upon
them. Thev seemed to be directly in its path and feared a di-
rect hit. Two of the men fell fat on the street while the
\third eried to run out of its path. The bomb exploded fifty
vards away from the two men who lay flat and they were
unhurt. The third soldier, seventy yards away from the
explosion, and running when the bomb struck, was de-
capitated by the blast and fying glass.

The Fourth of July was just another busy day at Gen-
eral Hawley's headquarters. Flying bombs continued to
drop on London and one of them demolished the Cumber-
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land Hotel laundry, located at some distance from the hotel.
I was lucky enough to receive clean laundry (a two weeks
accumulation) just before the building ‘was “blitrzed.”
Many of my Feliow officers, however, lost their shirts and
drawers in that catastrophe.

The myth that lightning never strikes twice in the same
place does not apply to flying bombs. A major who worked
in Headquarters felt badly after eating lunch on July 5, so
he went to his billet on Cromwell Road, to lie down and
rest. He was on his bed when a buzz bomb struck the ad-
jacent building and also wrecked his biller. Later in the
afternoon, while he was gathering up his scattered belong-
ings, another flying bomb struck at approximately the same
spot. The major was buried beneath the debris, with lacer
ations of his head and hand. After his injuries were treated
he moved into the Cumberland that night. Soon after his
arrival, several bombs came over the Cumberland, very
close. We hoped he would not prove to be a jinx.

On July 6, Churchill announced that at least 2,754 fly-
ing bombs had been launched against London in less than
three weeks. Many were shot down before reaching their
destination. He revealed that the buzz bombs had killed
2,752 persons and seriously injured more than 8,000, while
many thousands had been slighily injured. What the
future held, he would not predict. Meanwhile, London
must take it on the chin, and many more would die before
the invaders of Normandy could captuze the launching
ramps in the Pas-de-Calais.

Two street musicians put on a serenade under my
window on Quebec Street that evening. One was an old
man with a violin. The other was a younger man with a
guitar and a good voice. They played and sang opera music
and popular airs. A flying bomb eame over while they were
playing, but they paid no attention to it, even when it ex-
ploded near enough to shake the buildings. People leaned
curiously out of windows and watched the course of the
flying bomb, while the unperturbed musicians played and
sang Red Sails in the Sunset.

On July 7, another 15,000 children were evacuated out
of London. It was expected that departures from the city
would continue at that rate for many days. This was in
accordance with a program, sponsored by the Government,
to send children to rural areas remote from the flying bomb
menace. Churchill's speech, the day before, held ominous
implications that the perilous situation in London would
doubtiess become much worse before it became better.

The Prime Minister’s pessimism was vindicated by the
noisy night that followed. I did not sleep much, but watched
a number of the buzz bombs come over and explode. The
vibrations of nearby explosions again sct off the burglar
alarm system in the stores on Oxford Street, opposite the
Cumberland. There was a giant alarm bell concealed on the
outside wall of one of those large buildings. It was intended
to attract police when windows were tampered with. The
designers of this alarm system had not anticipated the vi-
bratory effect of nearby bomb explosions on its delicate
mechanism.

The huge bell clanged all night and drowned out the
buzz of approaching bombs until they were very close. This
unpleasant bell ringing had occurred on half a dozen previ-
ous niohts when bombs had strck near ennisoh ta vihrata
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the buildings. Sleep was out of the question during this
protracted racket. Despite the annoyance, it was neverthe-
less interesting to watch the faming buzz bombs rush
through the sky, often caught in a cone of searchlight beams
that kept pace with their 350-mile-an-hour speed.

The Germans had contrived devices to deflect the alti-
tude or direction of the bombs when the jet propulsion
stopped or shortly before the buzzing ceased. Therefore, it
became impossible to predict what course 2 bomb would
take when the buzz stopped, or even before it stopped. This
first became evident to me on July 7, when one came
buzzing in from the southeast and made a wide arc around
the Cumberland. It was heading south when it fell and
exploded.

Reciting of incidents occurring during the buzz bomb
assaults couid go on indefinitely and become very monoton-
ous, so I'll skip a lot and bring this narrative to a clese.

On July 1, I flew to the Nommandy beachhead for a
week of temporary duty with ADSEC, primarily to expe-
dite the establishment of hospitals and select hospital sites.
It was a strenuous week but a pleasant rest from the buzz
bombs. Upon my return to London, I paid less attention to
them as preparations for moving to the Continent were up-
permost in my mind. The bombs kept coming, neverthe-
less, and it was estimated that they had caused about 30,000
casualties in London between June 15 and July 15.

August 4, 1944, Prime Minister Churchill announced
that 5,300 buzz bombs had been launched against “south-
ern England” in the past seven weeks. They had killed
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4,737 people and seriously wounded more than 14,000,
Many more thousands had been slightly wounded, 17,000

- houses totally destroyed and about 800,000 damaged.

While the bombardment of London continued, rescue
and clean-up squads were doing a splendid job. It was sur-
prising and stimulating to see how quickly they got debris
cleared away, so that stricken areas presented some sem-
blance of orderliness. Work went on in the big city very
much as though nothing unusual was happening. The
people showed a wonderful ability to adjust themselves t
catastrophic changes.

Following the breakthrough into Brittany, I flew to
Omaha Beach again on August 8, to inspect hospitals in
Normandy and select hospital sites in Rennes, Brittany
which had just been liberated by Patton’s 3rd Army. Six
days later, I flew back to the buzz bombs and counted
fifteen flashes on the horizon as 1 drove through the night
toward London from the airfield at Remsbury.

It was my destiny to endure the buzz bombs but twe
weeks longer and no tears were shed when we made out
permanent move to France. An LCT ferried us from the
ship to Omaha Beach, where I waded ashore, carrying a
75-pound bedding roll about 200 yards to the beach as-
sembly point. It was August 28, 1944, and our baitle for
hospital beds on the Contirient was just beginning.

The buzz bomb assaults on London were diminishing.
Soon Liege and Antwerp would receive their murderous
impact. But that is another story, and there are many better
qualified than I to tell it.

T T W
ABOUT OUR AUTHORS

Colonel William C. Braly now retired has also written a
book on his experiences entitled The Hard Way Home
which is now for sale by the JournaL. As Operations Offi-
cer for General Meore, Colonel Braly writes with authority
on the events preceding the fall of Corregidor. (Page 2.)

Captain C. R, Tosti, as previously stated, is Assistant
Chiel for Administration at the Power Plant Laboratory,
Engineering Division, Wright Field. He is closely associ-
ated with aireraft power plant rescarch. (Page 10.) |

Joseph B. Tuzen, also as previcusly stated, is Project
Engineer on ram jet and pulse jet engines at the Power
Plant Laboratory, Engineering Division, Wright Field.
(Page 10.)

E. S. Thompson is Manager of the Aircraft Gas Turbine
Division, Aviation Divisions of General Electric Company.
He will be the General Eleciric representative at the Com-
bine Royal Acronautical Society and the Institute of Aero-
nautical Sciences Conference to be held in London in Sep-
tember of this year. (Page 15.)

Dr. Louis G. Dunn is now Director of the Jet Propuision
Laboratorv of the California Institute of Technology. He

has been associated with the Laboratory since 1943 and the
Institute since 1937, (Page 23.)

Drs. R. E. Lapp is Deputy Executive of the Committee on
Atomic Energy of the Joint Research and Development
Board. Before that, he was with the Research and Develop-
ment Division, War Department General Staff. (Page 30.)

Captain Vance H. Taylor although an Air Corps officer
obtained a very vivid impression of ground werfare and
troops by making the D-Day assault with the 29th Division
on Omaha Beach as a member of a detachment which con-
trolled Ninth Air Force fighters and fighter-bombers. This
is the background for his humorous story. (Page 34.)

Leonard ]. Grassman who is becoming well known to
JouanaL readers is now Chief of Public Information, Army
and Navy Munitions Board. (Page 45.)

Colonel Joseph Rogers Darnall was formerly Chief of
Hospitalization, Office of the Chief Surgeon, European
Theater of Operations. His different slant on the V-1 at-
tacks should be interesting to the artillerymen. (Page 50.)

Lieutenant Colonel John G. Tumcr, as 2 member of
AGF Board No. 4, is intimately acquainted with the subject
on which he writes. (Page 58.)
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Any individual, whether or not he is a member of the service, is invited to submit constructive suppgestions relating to
: L8 £

groblems under study by the Seacoast Service Test Section, Army Ground Forces Board No. 1, or to present any new
gbhm that may properly be considered by the Section. Communications should be adliressed to the President, Sea-
woast Service Test Section, Army Ground Forces Board No. I, Fort Baker, California.

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

‘No. 4, Fort Bliss, Texas.

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

Covoxer R. E. Dixcesan, Director
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LisuTexanTt Coroner Wirriasm L. Scuremen

Major Fnaxas |. PaLuisten
Carramy Harorp B Brastsen
Carrams Kane S. Hanus

Carrary Ricnarp 1. Puries, |a.

Ist Liruresast Wieeiam Waerros

L Shore Cable Landing Equipment—The landing of shore
table for submarine mines and other underwater equip-
ment always has presented a difficult problem in those
docations where there is heavy surf, fast currents or 4 long,
shallow approagh 1o the beach. The usual method is to
|EE“.'“ IIH.' E"{I ﬂr t]“'.' I:_.'lI'J‘IL' o a F;I.\"-'I hm[ “'h]‘i:]'l l'.|'ll.‘|‘l F‘“P‘
ktmi-a as close as possible to the beach while the mine
E;Iaﬂu:r “lays 10" oftshore and unreels the cable as the yawl
t goes in. When the vawl boat gets as close to shore as
possible, a rope is tied to the end of the cable and thrown to
Adetail ashore which by truck or, more often, brute strength
pulls a sufficient length of cable ashore. This method has
everal disadvantages: (1) heavy surf or large rocks prevent
'll'k: }'u'.'.'l boat from guning close to the N]'ITJI‘t.‘, {-2:] ast cur-
fents cause a large catenary in the cable in the direction of
the current and thus make it difficult for the yawl and
shore detail to pull, in addition to paying out an unneces-
ry amount of cable, (3) long, sh:trlnw approaches require
e planter to “lay to” a long distance from the beach; also
the yawl boat is prevented from getting in close and the
thore detail has to wade out to get the cable. (4) dragging
the cable along the bottom is difficult and the strain has
many times broken the insulation or conductor.
Two kinds of amphibious vehicles, a DUKW and an
LVT (4), were tested for use in cable landing work. Cable

reels and jacks were mounted in both vehicles, Otherwise,
the vehicles remained unmodified. The LVT was found
to be the more sarisfactory, and was able to handle a 5-ton
reel of cable (10,000 feet). When employed for shore
cable landing, the LVT proceeds tw shore from the mine
planter and continues right up onto the beach to the de-
sired place, unreeling the cable as it goes. In tests 1o deter-
mine comparative times, one operation which required 48
minutes to land a certain amount of cable by the usual
method of yawl boat and shore detail, took only 5 minutes
and one-fourth the personnel using the LVT.

It was recommended that the LVT (4) be adopted for
use in shore cable landing operations for submarine mine

rojects.

Four-Man Motorized Pneumatic Boat—This Section was
designated to perform certain tests in connection with a
mm-li}- designed fourman pneumatic boat. The complete
test of the boat is a project of Army Ground Forces Board
No. 2.

Purpose of the tests by this Section is to determine the
maximum ranges at which the gasoline outboard motor and
the electric outboard motor can be heard by the unaided
human ear; by standard listening devices and by ground
radar equipment. The maximum pick-up range using
underwater listening devices also will be ascertained. Tests
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will be run under various surf and atmospheric conditions.

Percussion Primer Ammunition for 75mm Subcaliber
Guns—In March 1947, a test of the 75mm HE subcaliber
ammunition was completed by this Section. The test was
discussed in the March-April issue of the Joumwar.

The ammunition, which had ignition primers, was not
entirely satisfactory. The primers failed 10 function in a
number of cases and the pressures developed were high,

About the time the test was completed, it was decided to
try firing a standard 75mm round with percussion primer
in the M-25 subealiber tubes of the 155mm M2 guns which
had been used in the foregoing test. It was thought that
the pressure blow caused by ﬁﬁg the percussion primer in
the parent gun firing mechanism would be sufhicient to set
off the percussion primer in the subcaliber round. Limited
tests were satisfactory, and a project was requested and au-

T W W

Instrumentation And Analysi
At A.G.F. Board No. 4
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thorized to test this round with a view toward its poss
adoption as the standard subaliber round for all 75mm
mizger tubes for seacoast artillery.

Action toward adoption of the 73mm subcaliber ro
with ignition primer has been suspended pending the ¢
come of this test. From a standpoint of procurement them
would be a great advantage in using the standard 75mp
round with percussion primer. This ammunition alreadel]
cXists in quantity, whereas the ignition primer ammunition
must be specially manufactured.

Tests to date have included the hring of two hundrd!
thirty-five rounds in Subcaliber Guns M-25. Ballistic
formance has been entirely satisfactory and there have
no mishres. Further tests will be made firing the amm
tion in subcaliber tubes for the ather types of seacoast a
lery armament.

1

- |

By Lieutenant Colonel John G. Turner, CAC J
mentation which most nearly parallels that used on guided!

The instrumentation used in the conduct of service tests
of antiaircraft artillery equipment has been brought o the
foreground during the past year due to the adaptability of
the same or similar type prlIL'L'LII.ll'L".- and Facilities w the
gui{ic& misstle TOZFA, The [acilities [or instrumenting
antiaireralt .milrl,rr}' tests at Army Ground Forces Board
No, 4 have been -.h-'\'rlnpi:d over a periokl of .+ppm:ﬂirll.'1tu]_'"
twelve years and represent the end results of studies and
{,“',,\.'I'Il;"l’_iml’_'l‘l[.“i[l‘l] aof the best ti.-u:]mil::|||}' qu-.ﬂifllul officers in
this branch of the service. Needless 1o say, the means for
tracking and detection of guided missiles is an advanced
step from the problem of dealing with conventional aircraft
but the same principles are involved, and solution of the
missile problem will likely be in the form of relinements o
existing equipment, Because considerable interest has been
shown by pcrwnnu] of guidﬁi missiles ranges in the instru
mentation and analysis facilities at this Board, it is believed
that a review of these [ocilities will be of Iimt:l!.' interest
to all Coast Anillery ofhoers.

InsTrumENTATION AND METRODS 0F OBTAmNiNG DaTa
In Axmiamenarr Service TesTs
While tests conducted at Army Ground Forces Board
No. 4 include all types of antiaircraft artillery equipment,
those concerned with fire control equipment require instra-

missile test ranges. In hire control equipment tests it is nec
sary to determine the accuracy of the present position syst
(Radar) as well as the funcion of the furure posit
computer in predicting the travel of an aerial mrger. Th
Lests nurm;t"}' l.'iTI[}IlJI’r' the use of dual L"liuipmt'mi'. ang, 1
mm}mrimn or standard ec uipmunl set and the other t
new equipment Lo be tested. Data must be taken from e
of these equipments simultaneously while they are
gaging the same target and then compared in order w0
terming L‘r'-[llp:!l’:!li'l.'l,‘ accuracy. In additicn, further
|1.1rimn must be made with the true data values, obtai
with In;n-isinn thendalites, to hind the actual ermors.

The instrumentation required for such a test must it
L'Ill{ !1‘_"'

I. A means for recording elements of present positi
data, 11..'um:F_'.", arimuth, elevation and slant range of TH
target and eclements of firing or predicted data, name
firing azimuth, firing elevation and fuze time. The equi
ment used to record this data is known as a data recor
Each data recorder has Facilities for receiving six eleme
of data at one-second intervals and immediately providi
a printed record of each,

2. A single frame motion picture camera which
mounted on the radar antenna to record the actual tracki

[
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. This camera, actuated by an accurate centrul timing
stem, takes pictures of the target at predetermined inter-
ik and indicates Interal and vertical deviations from the

yue position of the target.

" 1 To determine the true position of the target at any
gme, two theodolite stations track the rarget and record
shotographically, ar the same instant as other recording
gvices, the azimuth and elevation of the target. The
heodolites currently in use at Army Ground Forces Board
p. 4 are accurate to within 0.1 mil, and Furmish data which
pay be used to solve a trigonometric problem giving the
ssition of the target in space within an accuracy of ap-
ximately 1,20,000.

As a check of predicted data, the present position data is
troduced into an electronic computer (Ballistic Com-
sater) which provides an accurate means for comparing
proper ballistic tables, the data recorded from the
uipment under test. The description of this compurer
dghtly belongs in the following section on computation
nd analysis of data but is mentioned at this point to indi-
ate that a standard computing device is available.

This description has been confined to facilities used to
ke data during a test of antiaircraft artillery equipment.
No effort has been made to cite the accuracies required for
Sientation, synchronization and operation of instrumen-
ftion cquipment although these factors are of prime im-
getance in the actual conduct of service tests,

[xreEnseEnaTeE Sters v Processing oF Data

After the acquisition of dara and prior to final computa-
jon and analysis, it is necessary 1o perform certain inter-
mediate steps. These procedures include the processing of
flm records, the previewing of all records and the assess-
ment of data. Tl!nis action must be completed as soon as
gacticable after the data is taken, in order 1w keep the test
plficer abreast of the prebable results of his test and to en-
thle correction of deficiencies in the test or instrumentation
Huipment which were not apparent from observation
during the data-taking phase. In addition, target courses in
which the data are extraneous or incomplete are eliminated
pior 1o the start of acrual reduction of data. It is during
this phase that the mathematical data analyst must make a
preliminary assessment of all data components and deter-
ine the value and probable end results of cach course.

| Compuration asnp Anavysis oF Dara
" Reading of tracking and theodolite film is accomplished

Bith commercial film viewers equipped with grids calibrated
B the magnification power of the photographic lens used
i the recording cameras. The corrections for earth curva-
te are now automatically applied to the new theodolites

é.‘ misleveling of one station. A simple chart for direct read-

iy

w
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ing is used when the older type of theodolite is used. Secant
corrections, for projecting :E: direct values given by the
theodolite to the horizontal plane are made with the use of
a locally constructed secant scale on a 24-inch slide rule.
Application of corrections and minor computations which
prepare data for the actual computation of the theodolite
problem are performed with the use of commercial calcula-
tors. The solution of the theodolite data is accomplished by
the utilization of a special type film slide rule consisting of
200-foot rolls of film upon which logarithmic scales of
angular and numerical values are indicated. The film slide
rule reduces the computing time of theodolite data 1o less
than one-sixth of the time required for normal computations
of the same problem. Parallax corrections are applied with
a locally devised graphical parallax corrector.

In the handling of predicted data, the printed dat
recorder tapes containing present position and ﬁredictad
data are sent direcily to the ballistic computer. Here the
printed data is converted into a perforated tape for introduc-
tion into the computer. The answers affo by this ma-
chine are in the form of deviations of the test results from
the theoretically perfect solution,

Data records, comprising simplibed graphs or wbular
data, are inspected 1o detect abnormal conditions. Finally,
representative results are supplied to the test officer for
further analysis in the preparation of test reports.

Despite the numerous time-saving devices that have been
conceived at Army Ground Forces Board No, 4 over a long
period of operation, the accuracy required and the highly
detailed work necessary in the reduction of data still make
the processing time of this section longer than that of other
phases of service testing. A continuous pmﬁ]r:m fur im-
provement is essential in order w with the variations
of data handling that are required with each test. It is also
necessary to provide work incentives to personnel engaged
in the exacting and difficult computing procedures. Such
an incentive program has recently been ;I'Put in effect and
involves a rating system for each team of computers based
on the amount of work completed and the accuracy of
results.

Sunsmany

The experience of Army Ground Forces Board No. 4 in
Instrumentation and ﬁnnfysis has provided a valuable aid
to newly organized guided missiles test ranges in the estab-
lishment n[gsimihr facilities. Procedures, as outlined in
this article, have necessarily been confined to :funcml dis-
cussion of data taking and processing, The technical com-
plexity of the instrumentation and computing equipment
used at this Board are indicative of the efforts of the Army
to provide the best obuinable equipment to the using
organizations,
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T/8gt. Fred P. Presnell, Business Manager
T/3 Beauford Z. Jones, Cir. Mgr.
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The JOURNAL prints articles on subjects of profes-
sional and general interest to personnel of all the
companents of the Coast Artillers Corps in order to
stimulate thought and provoke di However,
opinions expressed and conclusions drawn in articles
are in no sense official. They do not reflect the opin-
ions or eonclusions of any official or branch of the
War Department.

The JOURNAL does not earry paid advertising. The
JOURNAL pays for original articles upon publica-
tion. Manuscripts should be addressed to the Editor.
The JOURNAL is not responsible for manuoseripts
unaccompanied by return postage.
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The United States Coast
Artillery Association
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The purpose of the Association shall be to promote
the efficiency of the Coast Artillery Corps by main-
taining its ?ﬂm Eud traditions, by dismnﬁm;fing

esFiomna, edge, inspiting greater effort
mﬂnh the im;lm:'ff;ﬂzf nﬂri‘l"ﬁfﬁ and methods
of training and by fostering mutual understanding,
respect and codperation among all arms, branches
and components of the Regular Army, National
Guard, Organized Reserves, and Reserve Officers’
Training Corps.
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News and Comment

This Issue’s Cover

Since this Jour~ar features a story on Corregidor it
most appropriate that the cover should show General Mag
Arthur at a flag mising ceremony on Corregidor alter iy
recapture by his troops.

r r 7

300 Caders Visit Bliss

300 cadets from the United States Military Acad
visited military installations in the El Paso area fora w
in June. The West Pointers were greeted on their arrive
by the 62d AGF Band and a delegation of Fort Bliss officen
headed by Major General |, L. Homer and Brigadier Gen
eral R. M. Montague.

The instruction program was under the supervision
the Antiaircraft Artillery and Guided Missile Branch of the
Artillery School, and included demonstrations of antiai
cralt anillery used in ground support and antimechani
roles as well as in action against aircraft. The Cad
visited all of the Fort Bliss Firing Ranges where they were
given the opportunity to actually fire the various light and
heavy antiaircraft antillery weapons, They also witnessed
a rocket shoot at White Sands.

The El Paso visit of the West Pointers is part of the an
nual tour of ULS. Military Posts given Academy First Cl .
men the summer before their graduation. By visiti
Army Ground and Air Force installations throughout t
country, the Cadets are given a firsthand view of the activi
ties that will soon become their lifetime work,

' A
AGF's Task Force "Furnace” Begins Desert Tests
On 4 June, Task Force "Furnace” began the testing

hundreds of items of Army Ground Forces equipment |

the searing heat of the Great American Desert, near Yu

Arizona.

In daily temperatures normally exceeding 100 deg
the 300 picked troops of the task force will, for three and
half months, subject new standard weapons and matéri
to workouts designed to simulate the hardest wartime d
ert combat usage.

Along with guns and ammunition, tanks and trac
test equipment includes rescue and repair apparatus, wat
supplying assemblies, mobile refrigeration plants a
maotors, radios, clothing and accoutrements.

Many of these items were combat tested in the last w
and now bear new alterations suggested by officers 31
enlisted men on the hasis of their African desert warfare
experience. Other items are entirely experimental.

Lieutenant Colonel Walter B. Richardson, Beaumon
Texas, commands the task force. His technical staff i
comprised of experts in desert fighting.

Task Force Furnace's tent camp is thirty miles north
Yuma, an area surrounded by rolling sand dunes and wi
no vegetation except sparse growths of cactus and bru



1947

80,000 National Guardsmen to Participate in
Summer Training

Approximately 80,000 Natiopal Guard troops will re-
ceive summer training this year, the first time such training
has been held since 1940, it has been announced by Gen-
eral Jacob L. Devers, Commanding General, Army Ground
Forces.

It is estimated that 60,000 men will attend the regular
15-day training period which has been scheduled for all
National Guard divisions and regimental combat teams
which are self-sustaining in the field and able to muster at
least 20 per cent of their table of organization strength. The
other 20,000 men will attend special schools in lieu of field
training,

The field training program will be directed by Army com-
manders in the various State areas and will include indi-
vidual and specialist training. Small unit training, through
the platoon level, will be conducted when practicable. The
school program will be administered by Senior Army In-
structors and will also emphasize individual and specialist
training.

Coast Artillery Corps units will attend carmps at the time
and place designated for their respective states providing
they meet the requirements.

y ¥ 7
Additional National Guard Units

The following National Guard Coast Artillery Corps
units have been Federally recogmzecl since the last issue of
the JourNAL:

Alabama—
Headquarters and Headquarters Battery, 226th AAA
Group—Separate Detachment—, Mobile;
Headquarters & Headquarters Battery, 226th AAA
Group—Separate Detachment—, Birmingham; .

Battery “A,” 464th AAA AW Battalion, Sylacanga;

Battery “C,” 464th AAA AW Battalion, Arab.
California—

Headquarters & Headquarters Battery, 271st AAA AW

Battalion, San Francisco;
Battery “A,” 271st AAA AW Battalion, San Francisco;
Headquazters & Headquarters Battery, 272d AAA AW
Battalion, San Diego;

Battery “A,” 272d AAA AW Battalion, San Diego;

Medical Detachment, 272d AAA AW Bn., San Diego;

Medical Detachment, 728th AAA S/L Bn., San Francis-

€o;

Headquarters & Headquarters Battery, 730th AAA

Searchhght Battalion, San Diego;

Battery “A,” 746th AAA Gun Battalion, San Diego;

Medical Detachment, 746th AAA Gun Bn., San Diego.
Connecticut—

Hgq. & Hgq. Battery, 208th AAA Group, New Haven.
Delaware—

Battery “B,” 945th AAA AW Battalion, Georgetown.
Florida—

Battery “D,” 712th AAA Gun Battalion, Arcadia.
Georgia—

178th AAA Operations Detachment, Savannah;

Battery “B,” 950th AAA AW Battalion, Monrce.
{llinois—

Hq. & Hg. Bay., 396th AAA AW Bn., Bloomington.
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Louistana—

Hgq. & Hg. Battery, 105th AAA AW Bn., Bogalusa;

Battery “A,” 105th AAA AW Battalion, Bogalusa;

Battery “B,” 105th AAA AW Battalion, Franklinton.
AMaine—

Battery “B,” 314th AAA AW Battalion, Belfast;

Battery “B,” 703d AAA Gun Battalion, Bath;

Battery “C,” 703d AAA Gun Baralion, Brunswick.
Minnesota—

Battery “B,” 257th AAA AW Battalion, Virginia.

New Hampshire—-

Hq. and Hq. Battery, 197th AAA Group, Concord;

Hq. & Ha. Battery, 744th AAA Gun Batualion, Laconia.
New Jersey—

Headquarters & Headquarters Battery, 309th AAA AW

Battalion, Jersey City.
Pennsylvania—

Hq. & Hq. Battery, 218th AAA Group, Pittsburgh;

Batterv “A,” 899th AAA AW Battalion, Lancaster;

Medical Detachment, 899th AAA AW Bn., Lancaster.
Bhode Island—

Battery “B,” 243d AAA AW Battalion, Newport.

Seuth Carolina—
Headquarters & Headquarters Battery, 678th AAA AW
Battalion, Anderson;

Battery “A,” 678th AAA AW Battalion, Seneca;

Battery “B,” 678th AAA AW Battalion, Easley;

Battery “D,” 678th AAA AW Battalion, Williamston;

Headquarters & Headquarters Battery, 713th AAA Gun

Battalion, Lancaster.
Texas—

Battery “A,” 696th AAA AW Battalion, El Pasc.
Washington—

Hgq. & Hq. Battery, 236th AAA Group, Tacoma;

Hgq. & Hgq. Battery, 530th AAA AW Bn., Tacoms;

Battery “A,” 530th AAA AW Battalion, Tacoma;

Battery “B,” 530th AAA AW Battalion, Tacoma;

Battery “C,” 530th AAA AW Battalion, Tacoma;

Battery “D,” 530th AAA AW Battalion, Tacoma;

Medical Detachment, 530th AAA AW Bn., Tacoma;

Hgq. & Hq. Battery, 770th AAA Gun Bn,, Seattle;

Battery “A,” 770th AAA Gun Battalion, Seattle;

Battcrv “B,” 770th AAA Gun Battalion, Seattle;

Medical Detachment, 770th AAA Gun Bn., Aberdeen.

v
ROTC Artillery Units To Combine

Effective with the fall term of 1947, the three ROTC
artillery courses (field, seacoast and antiaircraft) will be
combined into one course.

This combined course will feature basic artillery instruc-
tion with indoctrination in all three ¢

No reassignment of the PMS&T of any institution will
be made solely on the basis of this change but a minimnm
of one Coast Artillery and one Field Artillery officer will
be assigned to each senior ROTC unit now havmg either
a Field Arsillery or Coast Artillery Corps unit.

This summer, 150 advanced CAC ROTC students are at-
tending summer camp at Fort Bliss, 400 at Fort Sheridan
and 35 at Fort Scott but with the instigation of this new
plan in the fall, changes will undoubtedly be made in the
summer camp program for 1948,
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ORC Units Activated

Since the last issue of the Jousnaz, the following ORC
Coast Artillery Corps units have been activared:
1linois—

Battery “C,” 383d AAA AW Batalion (SP), Chicage;

Batterv “D,” 383d AAA AW Battalion (SP), Chicago.
New York—-

364th CA Gun Battery (155mm), New York City;

368th CA Gun Battery (155mm), Brooklyn;

369th CA Gun Battery (155mm), Hempstead;

370th CA Mine Planter Battery, New York City;

371st CA Mine Planter Battery, Brooklyn;

372d CA Mine Planter Battery, Hempstead;

373d CA Searchlight Battery (HD), New York City;

401st CA Searchlight Battery (HD), Brooklyn;

405th CA Searchlight Battery (FHD), Hempstead.

North Carclina—
Hq. Battery, 378th AAA AW Bn. (MbL.), Wilmington;
Battery “B, ” 378th AAA AW Bn. (Mbl.), Wilmington.
7 ¥
AGF-Navy-AAF to Hold Amphibious Maneuvers
In November

Plans have been completed for the second postwar joint
Army Ground Forces-Navy-Army Air Forces amphibious
exercise, to be conducted near Galveston, Texas, in Novem-
ber.

Development of the technique of loading and landing
armed forces and equipment Is the main training objective
of the operation.

Combat Command “A” of the Second Armored Division,
Camp Hood, Texas, will be the principal ground unit en-
gaged. The maximum possible participation of National
Guard and Organized Reserve Headquarters units and per-
sonnel will be sought.

Prior to the exercise, the Navy's Troop Training Unit,
Amphibious Training Command, Litile Creek, Virginia,
will assist in the training of Ground Forces units in em-
barkation and debarkation procedures.

For the actual exercise, a situation will be assumed
wherein an infantry division operating as part of an am-
phibious force has secured a beachhead, and Combat
Command “A,” reinforced, will go ashore as a buildup
force in support of the previously landed infantry division.

Embarkation of the Combat Command is expected fo be
from Galveston. The definjte landing site has not been
selected but is expected to be in the vicinity of Galveston.

General Jonathan M. Wainwright, Commanding Gen-
eral, Fourth Army, has been named over-all commander
for planning the exercise.

The November exercise follows by a year, maneuvers
held off San Clemente Island, California, first joint AGF-
Navy-AAF amphibious maneuvers in the United States
since the end of World War I1.

A

AAF Announces New, Most Powerful ]et Engine

The most powerful American turbo-jet engine vet an-
nounced, producing a rated thrust up to 5,000 pounés has
been developed for the Army Air Forces. Packing more
power than a Diesel electric railroad engine into less
than one-fifth of one per cent of the Dicsel’s weight, the
new engine has been designated the XJ-37.

July-August

41 Per Cent of National Guard Units Organized in 1947

Approximately 41 per cent of the 6,388 units planned
for the postwar National Guard were given federal rec
nition during the fiscal vear 1947, according o Ma]or
General Butler B. 1‘shlt{)nberger Chief of the National
Guard Bureau.

“From June 30, 1946, when the first recognition was
granted the 120th Fighter Squadron of Denver, Colorado,
through June 30, 1947, the National Guard Bureau has
granted recognition fo 2,358 ground units and 257 air units,
a total of 2,615,” he said.

“The Adjutants General of the several States, the Terri-
tory of Hawaii, Puerio Rico and the District of Columbia,
have done a remarkable job. It should be remermbered that
the entire National Guard was called into Federal service
during World War I, and its personnel were discharged
directly to civilian status.

“Actually, approximately 44 per cent of the units will be
in the record as recognized during the first fiscal vear of the
reorganization when the necessary approvals are given for
units which already have been inspected for federal recog-
nition. Approximately 140 ground units and 40 air units
are in this group, and their dates of recognition will be in
the fiscal vear 1947,” General M;ltoni)erger stated.

When federal recognition is given a unit, its personnel
receive federal pay for each of the 48 weekly training
periods and the 15-day summer encampment. They also
begin actual training as part of the National Guard which
the War Department plans will be an M-Day force im-
mediately available for service in the event of enemy
aggression.

7 b k4
General Nichols Retires

Brigadier General Harold F. Nichols, Director of Per-
sonnel for the Sixth Army area since May 1946, retired
from the Army 21 July after 40 years of Army service.

In World War | he earned two battle stars for Meuse-
Argonne and the Defensive Sector for service overseas with
a heavy artillery brigade.

Shortly after Pear! Harbor, General Nichols was assigned
as Commandmg General, Hawaiian Antiaircraft Com-
mand on Qahu, where he was responsible for the antiair-
craft defenses.

Returning to the United States in April 1944, he was as-
signed command of the Antiaircraft Replacement Training
Center at Camp Haan, California.

He first came to the San Francisco area in April 1945 1o
serve as Army coordinator for the United Nations con-
ference. He joined the Western Defense Command here
in July of 1545, and was assigned to the Sixth Army upon
its activation in March 1946.

s ¥ 7
Unit Histories
The following unit histories have been reccived at the
JourwAL office since publication of the May-June issue:
197th CA (AA) Regiment
Eighth Armv Narrative Report of Antiaircraft Artillery
Operations in the Pacific Theater.

Other units which have published histories or contem-
plate doing so, are urged to send copies to the Journaw for
our permanent file,
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Bronze Star Award Rules Revised

Additional recognition for men who won commendation
during combat for meritorious or exemplary achievement in
round action against the enemy was assured today with
release of new War Department rales for award of the
Bronze Star Medal.

The new rules, embodied in a circular changing the
Army Regulations respecting decorations, provide that all

rsons who in the period between Pearl Harbor and
V}-Day were cited individually for their part in ground
combat will be eligible for award of the Bronze Star.

In many cases, orders granting the Combat Infantry-
man's or Combat Medical badges will be sufficient support-
ing evidence to a man’s claim for the medal. However, the
combat badges must have been awarded in the period
between December 7, 1941, and September 2, 1945, Fre-
quently during combat field units issued general orders or
formal certificates to individuals for their acts, and these,
judged individually by the War Department on their merits,
may also be used as support for the medal award.

Reason for the revision of rules regarding award of the
Bronze Star Medal was that prerequisites for award of the
Combat Infantryman’s and Combat Medical Badges were
altered after V-} Day, Since the combat badges are not
decorations, additional awards of the Bronze Star Medal
to those persons considered deserving of it are expected to
give recognition of services not heretofore rewarded with
a distinctive decoration,.

In announcing the revised rules, the War Department
pointed out that inasmuch as the citations on which awards
will be made must be individual, award of the Distinguished
Unit Citation or mention of the applicant’s unit in General
Orders will not suffice.

Applications for award of the Bronze Star Medal must be
submitted to The Adjutant General, Washington 25, D. C.
The application must cite Paragraph 15.1 e, Army Regula-
tions 600-45, and a copy of the citation or order awarding
the Combat Infantry or Combat Medical Badge must be
enclosed.

s 7 f
Subterranean Power Plant

A subterranean power plant invulnerable to air attack
is being planned in Norway by the Vinstra Power Com-
pany of Oslo. The plant will be blasted out of a mountain
at a depth of 3,000 feet and will be the first of its kind in
the country. Water will be channeled to the generator
room through a conduit more than 14 miles long. The
plant will have a power of more than 180,000 kilowatts.
Preliminary work on the project already is under way, and
it is scheduled to be completed by 1954. Cost of excavation
alone is put at $5,925,000.

k4 ¥ ¥
80th Division Reunion

The 28th Annual Reunion of the 80th Division will be
held in Greensburg, Pa., August 14, 15, 16 and 17th,
1947. Headquarters will be at the Penn-Albert Hotel.

Any veteran of the 80th Division of both world wars who
is interested in attending the annual reunion or in the 80th
Division Veterans Association, should write to National
Headquarters of the 80th Division Veterans Association,
313 Plaza Building, Pittsburgh (19), Pa.
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Young Officers to be Integrated by New Competitive
Program

‘The War Department has announced a new program for
bringing large numbers of voung officers into the Regular
Army. Although the program for bringing wartime officers
into the Regular Amny has almost been completed there
now Temain a great many vacancies for young officers. For
the next five years approximately 2000 appointments a
year will be made available. Officers rejected in the present
integration program during the remainder of 1947 will not
be excluded from applving for this new program.

Applications will be accepied for compet;twe tours of ac-
tive duty of one year duration. This is very much similar
to the Thomason Act in existence before World War 1I
except that the chances of getting 2 Regular Ammy com-
mission will be very much enhanced by the large number
of vacancies available. The first competitive tour of this
new program began on I July. Former AUS officers who
are not on active duty mndt file their applications bv 15
June and those still on active duty must file by the 20th.

Applicants must have completed two years of college and
be between the ages of 21 and 25 years and six months at
the time their application is filed. In addition, they must
agree to remain on active duty for a minimum period of two
yvears. In the future, applications must be filed 60 days
prior to 1 July or I January, which will be the starting
dates of all competitive tours of duty.

During the period of the competitive tour each candidate
must demonstrate his fitness for appointment. If successful,
and subject to the number of vacancies existing at semi-
annual periods, the candidates will be commissioned in the
Regular Army the July Ist or January 1st following com-
pletion of the one-year tour. Those officers who are not
selected at the complellon of their competitive tour will be
required to remain on active duty until the completion of
the two-year period for which they agreed to serve. Or, if
still eligible, may elect to try another competitive tour during
their second year.

The forms for application for these competitive tours are
available at all posts, camps, and stations, U.S. Army Re-
cruiting Offices, and Military District Headquarters.

r 7 7

“Winged Victory” Division to Hold Convention

A three-day convention of the 43d Infantry Division As-
sociation will be held September 12, 13 and 14, at the State
Camp, Niantic, Connecticut, according to Brigadier Gen-
eral George E. Cole, Natitnal Guard (Retired), secretary-
treasurer of the association.

r 7 ¥
1st Armored Division Historical Association

The Washington Branch of the Ist Armored Division
Historical Association desires to afliliate itself with the Ist
Armored Regiment Association, the 13th Armored Regi-
ment Association, the 91st Field Artillerv Association, the
701st Tank Desiroyer Association and all other branches of
the Ist Armored Division Historical Association that have
been or may be formed, in order to cxpedite and facilitate
activation of the national association.

Individuals desiring to join in furthering this worthy
cause may write to the Association, ¢/o The Armored Cav-
alry Journal, 1719 K Street, N.W., Washington, D. C.
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On 12, 13, and 14 June, Headquarters, Far East Air
Forces, conducted an Air Defense Conlerence in Tokyo,
Japan. Representatives of the Antigircraft Artillery units
and the Air Forces in the Marianas, Philippines, Okinawa,
Korea, and Japan were present. The h ighﬁgh[ of the con-
ference was a talk given by Brigadier General W. F. Mar-
quat. General Marguat reviewed the air defense situation
in the early days of the war in the Pacific on Corregidor and
Bataan; emphasized the importance of an adequate air
defense establishment “in being” during peacetime; and
discussed the necessity for constant progressive development
of the operation of the Fighter-Antiaircrakt Artillery Team.

Because of the difficulty artendant upon organizing a
range and records section for use during antiaircraft artl
]r:rﬂ_u.- targel practices, it was n.'rcn!l}' recommended that the
War Department publish a training circular on the use of
the present personnel and equipment in an operations de-
tachment o pe rfarm these duties, A standardized |‘H'm.'|:d1.11'l.'
for forming records sections should simplify considerably the
training problem and relieve the firing unit commander of
many H.!l‘u&aing details,

The Commanding General, Army Ground Forces has
indicated that because of pending developments in auto-
matic weapons matériel it is not considered advisable at
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ANTIAIRCRAFT SECTION, GHQ, FEC
Tokvo, Jaras, APO 500

Bricapien Gexenar Wirriam F, Manguar, Antiaircraft Officer .

this time to augment the T /O & E of a searchlight battery
to facilitate its operation separately, when providing illumi-
nation for automatic weapons battalions. The recommenda
tion to augment the battery by the addition of two radar
sections and sufficient personnel and equipment to permit,
the battery to operate separately was made 10 the Com:
manding General, Army Grou nd Forces, bj.' (General Head-
quarters, Fur East Command, in _"'q.pril 1947.

WD 50 65, dated 2 April 1947, as modified by WD SO
103 and 108, should \_'Uﬂl[]lt!‘h‘ the assignment to the Far
East Command of all WD AAA Technical Instruction
Teams trained by the AAA and Guided Missile Branch of
the Artllery School. Instructions for the use of the teams’
have been disseminated and detailed schedules of instrue
tion tours are nearing completion by the major commands.

Urilizing civilian technical specialists, of the Philen Cor
poration now serving the Far East Air Forces, as instructors,
the Eighth Army Signal Corps Radar School has allocated
quotas of four antiaircraft artillery students per month o
the Philippines-Ryukyus Command and Illu: Marianas
Bonins Command. The establishment of courses in mainte-
nance of both the SCR-584 and the AN /TPL-1 is a step
toward providing the many trained antiaireralt artillery
technicians prr.-wﬂt]_\' requ ired.

T T W

All Regular Army, Reserve and National Guard CAC Brigades,
Groups and Unattached Batralions are encouraged to send in letters
for this section of the JOURNAL.



Oxmawa, APO 3316

Covoxer Vorxney W, Worraax, Commanding

On 12 Apnl 1947, Colonel Valney W, Wortman as-
‘mmt'd command of the 87th AAA Group (PS), including
all Antinireraft .'\rll”t!r} areanizations on Okinawa. His
llast station was San Marcelino, thlippinc [slands, where
klrmmmumlvd in turn, the 1st AAA Group (PS) (PROV),
Blst AAA Group (PS), and 70th AAA G up of the Philip-
pine CGround Force Command,

During the period of this report, antiaircraft arillery
imining was given top priority. The MTP training of all

tigircrafe artillery arganizations showed a marked improve-
ment after the reliet of the Group from additional duties
in connection with the operadon of the Awase “Uﬂhlng
atea on 7 May and by the discontinuance of various other
miditional overhead duties about that time.

The 332d AAA Gun Batralion (PS), Licutenant Colonel
E T. Berg commanding, utilized the month of April in
tnducting Trial Fire with its 120mm Guns from the ex-
fellent mnge on Bolo Point. The firt week in ."ﬂ:aj. L
ithe 511th AAA AW Battalion .’"Pq:_ Licutenant Colonel
L. L. Bradley commanding, conducting its first Automatic
Weapons firing at towed fag and OQ-3 radio-controlled
fngets from the same location. The results of this firing

Were most p[uﬂsing o all concerned.
.1 A novel sight to most newcomers on Qkinawa has been
‘the recent searchlight illumination drills conducted by Bat-
ftery A, 541st AAA Searchlight Battalion (PS), First Licu-

fenant T. L. Bennett Cﬂnlm.!ndiug. These drills, held twice
‘Iweekly, have excited much comment and have been quite
| essful.

In addition to other drills, d:-]jlr and nighl tr.u.'l..ing mis-

s were held twice each week for Gun and Radar per
mne),

The Group parades held each Saturday morning are at-

‘.
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tracting more and more visitors and are the nearest to pre-
war ceremonies that most officers and men have seen in
recent years, as are the daily retreat ceremonies conducted
in front of Group Headquarters.

The 11th AGF Band (PS) was atiached to the Group
on 14 April, thus hlling an urgent need for music. The
Band, commanded by First Licutenant Alphonso Lea, is an
outstanding unit. A new schedule of hours adopted during
May has solved the ever-present problem in a training cycle
of providing time for athletics. By starting the day at 0730,
troops and officers alike are now able to devote the last hour
of each day 10 participation in an extensive athletic program.

The month of May also saw a change in geographical
location of one of the antiaircraft units. Following the foor-
steps of departing Marines, Battery A of the 541st AAA
Searchlight Battalion (PS), took over the Marine Barracks
arca near Tengan. The battery is quartered in the new area
and after’ o brief resettlement period will resume MTP
training at its new location.

One of the most interesting events of recent weeks was
the Barrio Fiesta and associated May Day activities on the
third and fourth of May. The center of the Fiesta was the
Group Service Club, “Typhoon Terrace,” which featured
displays and drawings created by Group personnel, displays
of articles and pictures of the P]‘\ilipl-rinc Islands, a Inﬁ:
utended by over a hundred Okinawan girls, cock fights,
and u pig barbecue in true Philippine style. The Service
Club was attractively decorated flur the celebration, the
most striking exhibit being a Nipa hut constructed near the
front entrance.

Departures and arrivals have been numerous. Departures
included: Liewtenant Colonel and Mrs. R. H, Kessler,
Mrs. L A. Peterson, Major and Mes, W, W. Mize, Major
and Mrs. W, H. Bamett, Captain G. H. Famne, Captain
J. F. Mangan, all returning to the United States. Lieuten-
ant Colonel 1. A, Peterson and First Lieutenant ]. P. Mc-
Dermott were transferred w the 8104th Service Detach-
ment on Okinawa; First Lieutenant T. Sandeno was trans-
ferred to the 226th Ordnance Base Depot: First Licutenant
H. C. Carlson (MC) was transferred to the 9th Station
Hospital and First Lieutenant W. V. Sinkovic and CWO
R. Hair were transferred to the 44th Infantry Regiment.

Arrivals were: Colonel V. W. Wortman; Major and
Mrs. E. A, Grambort, Mes. C. L. Hall, Mrs. W. J. Sinkovic,
Mrs. R. L. Wood, Major W. F, Shaver, Jr., Captain ], C.
Howard (MC), First Lieutenant J. D. Ingham, and Second
Licutenants L. Aben, F. Yambao, Z. M. Johnson, A, W.
Cruz, A. M, Mendaros, F. E. Ricafort, ]. N. Agtarap, and
J. ."ﬂ. M.minn.

Mrs. W. C. Barlow is expected to arrive in the near
future while Major and Mss. H. J. Turner, Captain and
Mrs. D. C, Cabell, Major J. D. Healy, and Capains |. L
Smith and G. Fitzpatrick are expected 10 depart for duty in
the Unired States.

W



138TH ANTIAIRCRAFT ARTILLERY GROUP
Yokomasma, Jarax, APO 503
Covoner D. C. Trepesyick, Commanding

During the past two months there has been no change in
the mission of furnishing security guard for the .Yokohamas
Area. Because of the imactivation of the 82d Chemical
Mortar Battalion, which had been attached for operational
control only, the burden of security guard for the remaining
units has been increased. Since 4 September 1945, the
138th AAA Group and its predecessors, the 68th and 40th
AAA Brigades, have made 5619 apprehensions in connec-
tion with security guard duties. One thousand five hundred
fifty of these apprehensions have taken place since 25 May
1946 when the 138th AAA Group moved from Sugamo
Prison and relieved the 40th AAA Brigade in Yokohama.
Another change occurred on 20 May 1947 when the 209th
AAA AW Battalion (SP) was inactivated. The 76th AAA
AW Battalion (SP) was activated on the same date and
took over Camp McNeely. All the officers of the 209th
were transfe to the 76th.

On 8 May 1947 twenty-six officers completed the Troop
Officers’ course conducted in the 753d AAA Gun Battalion
area. Cenificates of completion were awarded by the grou
commander. The second session began 12 May 1947 wit
30 officers attending. Officers are placed on TDY with the
gun battalion and are relieved of all duties while in attend-
ance at school.

All units participate fully in the Troop Information and
Education Program carried on by the group. Copies of the
TISGE-AER Bulletin, a weekly publication, are sent to the
various staff sections of Eighth Army.

Under the latest group training directive, afternoons so
far as is possible, are devoted 10 supervised athletics. Dur-
ing the last week in April the group conducted a series of
i&ﬂfﬂ.‘lﬂ] games in Fryar Gym, Yokohama, with all battal-
ians re nted.

The group furnished a composite AAA battalion under
the command of Lieutenant Colonel R. A, Stevens, Jr., to
march in Yokohama's colorful Army Day Parade on 7 April
1947, This battalion consisted of one battery each of guns,
half-tracks, and automatic weapons.

As this newsletter goes to press, the 138th AAA Group is

reparing to move from its present location in central Yoko-
Enma to an area outside the City of Yokohama, pin-pointed
two miles south of the Tomioka Seaplane Base.

The 209th AAA AW Battalion (SP), prior to its inactiva-
tion, was honored by the presence of Major General Clovis
E. Byers, Chicf of Staff, Eighth Army, at a retreat parade.

“The general commented favorably on the parade and on the
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briel inspection which followed it. . Specifically mentiong
was the superior condition of “A” Battery barracks, "¢
Battery supply room, the Post , and the Dispe
sary. Music for the occasion was fumnished by the 1244
AGF Band. Separate motor marches were made by “A” ang
“C” Barteries to Chigasaki Beach for training in driving and
maintenance. T he batteries bivouscked on the beach ove

night and returned 1o Yokohama early the next morning
The two new BOQ's previously reported under e
tion have been completed and will be occupied shortly,

An "Open House™ and artillery drill demonstration wen
held by the 753d AAA Gun Battalion on 18 April 1947
Visitors were conducted to the various battalion installationg
by guides who pointed out and explained items and poins
of interest. A hiring battery, made up of graduates of thy
battalion's Noncommissioned Officers School and  com)
manded by Captain Robert K. Bouth, gave a demonsts
tion of the selection and occupation of a gun battery posil
tion in the field. At the conclusion of the demonstratiog
certificates of proficiency as Second-Class Gunners werl

resented to the graduates of the class. The field kitche
of the demonstration battery served refreshments to the
guests and the 124th AGF Band under the direction o
CWO L. Y. Harkness furnished music for the occasion
On 22 May 1947 Major General Clovis E. Byers, Eighil
Army Chief of Staff, inspected and reviewed the 753d #‘.
Gun Battalion. He praised “A” Battery's supply rom and
mess and was enthusiastic about the general camp arrang
ment.

Battery “B.” 933d AAA AW Battalion (SM), spe
three weeks at Mito during the target practice phase of theig
MTP schedule. This battery was the first in the battalic
to fire 40mm guns and the first to fire ar radio-controlle
target planes. Satisfactory results were obtained in bol
cases. As enlistments expire, the battalion continues to lo
men [or whom w[:lm.unems are not forthcoming, This le
of personnel has forced emporary discontinuance af MTT
training as all men are needed for security guard.

Sixteen men of the 538th Searchlight Battery €
were commended by the Director of Operations, 153
AAFBU, Western Pacific Wing, Pacibic Division,
Transport Command, APO 226, for exhibiting fine mi
tary bearing, pride, and interest in their work in connecti
with the operation of searchlights sited at Haneda Army Al
Base. Captain Robert C. Dufault assumed command o
the 538th AAA Searchlight Battery (Sep) on § May 1
when Captain William Beveridge was Eluccr] on Yi
connection with AA liaison duties with the 314th
posite Wing.

Licutenant Colonel Ralph A. Stevens, Jr., Director
Trining, 138th AAA Group, has been detailed to
War Crimes Commission, Yokohama Division. Lieup
Colonel Russel M. Nelson, who recently arrived f
Manila, P. L, has replaced Colonel Stevens as Director
Training,

The group commander and his S-3, together with all the
battalion commanders, completed & six‘i}' inspection &
reconnaissance of airfields assigned to this command [
‘antinircraft artillery protection. They traveled by mil a

/ motor to fields located in Kyushu and southern Honshu.

The months of April and May were banner months
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arrival of dependents. The number of families of ofh-
ers and men in the group now in Japan has risen from
137 to 45, with many more expected in June and July.
- The following officers arrived during April and May and
pere assi as shown below:
138th AAA Group: Lieutenant Colonel Russel M. Nel-
on; Cag(:l[n Clair B. Penzkofer.
b 753d AAA Gun Battalion: Chaplain Primus Bennert.
- 833d AAA AW Baualion: Captain Freeman M. Gause;

32D ANTIAIRCRAFT ARTILLERY BRIGADE
Luzoxs, P. L, APO 707

nicanien Gexenar Frank C. McConNgLL, Commanding

H"B{ General Order No. 52, Headquarters Philippines-
fyukyus Command, dated 7 May 1947, the 32d Antiair-
raft Artillery Brigade was inactivated on 30 May 1947,
[his action brou Ein to an end the activities of the last
AAA Brigade in the United States Army,

The colorful and creditable war record of this unit has
een recited in a recent feature article in the Journar and
will not be repeated here.
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Lieutenant Basil R. Osgood: WOJG William Wallace.
76th AAA AW Batalion: Major Winfield H. Sage; Cap-
tain Paul G. Chilton; Lieutenant Jacob ]. Berg: Lieu-
tenant Jake Humble, Jr.; Lieutenant Harold R. Hill;
Lieutenant Jack Meiss; Licutenant Edo G. Venditi;
CWO Clarence L. Larkin; WOJG Otis G. Lamb.
rures: Lientenant ar L. Dennision, Asst. Group
S-3 sailed for the UL S. on 28 May 1947 for separation from
the service.

T O W

Needless to say, the past few weeks have been occupied
in the multitudinous duties all units have on inactivarion,
such as tuming in property, reassigning personnel and
submitting final reports.

Following are the new assignments of all remaining per-
sonnel on the date of inactivation:

Brigadier General McConnell-Headquarters, 8th Army.
Lieutenant Colonel William M. Hoke—670th Medium
Port for retumn to the Zone of Interior.

Captain Nicholas ]. Bruno—Headquarters, Marianas-
ins Command, APO 246.

Licutenant Verdie B. Presley—Headquarters, 8th Army.

Exvisten Mex

First Sergeant Clvde A. Lowery—Headquarters, Sth
Army.

Sergeant Charles A, Farrell-738th M.P. Bn.

Tec 4 Norbert C. Edwards—Paranaque Repl & Disp Ctr.

Tec 4 Max R. Keesey—Paranaque Repl & Disp Cir.

Tec 5 Bronislaus J. Moskal—Paranaque Repl & Disp Ctr.

Tec 5 Charles W. Nimmo—Paranague Repl & Disp Cir.

Tec 5 Dwight L. Nichols—8115th Service Detachment.

L

S69TH ANTIAIRCRAFT ARTILLERY GROUP
Sareaxn, APO 244

d Covoxer WirLiasm C. McFavoex, Commanding

The 69th AAA Group with its attached battalions at
atly depleted strength, both in officer and enlisted per-
nel has been managing to sustain a reduced training
edule, to include radar tracking missions and automatic
firing practices at balloon targets, however, the
tlook for Iﬁt: future remains bright with the expected
| of enlisted replacements.
The Group has bid, or is about to bid adieu to the fol-
ing officers and their families: Lieutenant Colonel Jos-
Bh C. Moore, Major Jack G. Sweek, Major Elmer P. Cutis,
Hajor Adellon F. Haneon, and Captain Woodrow A. Jones.
EBecent arrivals include the families of the following:
#htain John S. Farra and Captain Herbert W, Conklin.
L Officers who have recently ammived for duty include the
Mlowing: Lieutenant Colonel Leslie . Staub, Major John
Downey, Jr., Captains Thomas L. McNermey, Jabez A,

Smith and Merle E. Campbell, First Lieutenant Gordan
Boswell, Jr., Second Lieutenants Richard H. Bacon, Jr.,
Lawson D. Bramblett, John ]. Byme, James E. Carter,
Edward W. Jones, Jack B. Hagel, Ralph A. Meola, John
Marberger, Paul A. Kelley, John W. Gillespie, Jr., Thomas
E. Pleiler, Richard L. Ru{rh:. Robert S. Daniel, Jr., Francis
M. Pelmatier, Stanky I). Fair, Daniel ]. Finnegan, and
James L. Andrews, |r.

This “Paradise of the Pacific,” and this description is
by no means an exaggeration, is rapidly taking on the ap-
pearance and activities of a stateside garrison. Intensive
efforts are being made 1o improve the welfare of all person-
nel, military or dependent. Saipan with an average tem-
rcramm of 78 degrees, with its cooling breezes and its de-
ightful swimming beaches, is one of most healthful s
in the Pacific. Numerous recreational facilities have been
made I:nilahh: 1o all. M:m:l.' fine clubs are now in tion
and the is particularly proud of the recently opened
uatﬁidrg:ﬂf fntl:namin. A £ipﬂn Boosters' Club would
have no difbculty gathering material for discussion, for the
attractions and inducements are many.



The South Sector Command, charged with inco ting
Qahu's seacoast and antisircraft operations into the over-
all ground forces defenses of the I$t , experienced many
m!% changes during the months of April and May.

Colonel Leonard L. Davis, who was relieved as Chief of
Staff carly in May for reassignment on the mainland, was
replaced by Colonel Earl |. Murphy, former Chief of Staff
of the Hawaiian Arillery Command.

The month of May saw the depanure of 17 officers. In
this group, many branches of service other than Coast Ariil
lery were represented from the ten posts of the command.
Although the officers departed before their replacements

arrived. the command continued o function efficiently until

T w w

35TH COAST ARTILLERY MAINTENANCE DETACHMENT
Fort Rucen, Hawan, APO 956

Coroner Doxarp C. Hawvey, Commanding

With the completion of family quarters for noncom-
missioned officers and their families at six seacoast bartery
positions of the 33th Coast Artillery Maintenance Detach-
ment, and the withdrawal of the small caretaking detach-
ments formerly located at these positions, three roving main-
tenance teams are performing u'rm:lintmanm. These teams
are Incated at Batteries Hatch, Burgess and Demerritt and
provide necessary maintenance there and at the other
adjacent areas.

On 10 June 1947, Colonel Donald C. Hawley assumed

T W W

98TH ANTIAIRCRAFT ARTILLERY GROUP
Font Eastrmameaa, Hawan, APO 956

Coroser Jons Hanay, € “ommantding

The 98th AAA Group, with headquarters at Ft. Kame
hameha now numbers the following among its units: 97th
AAA Gun Battalion. Fr. Kamehameha; 867th AAA Auto-
matic Weapons Battalion, Fr. Ruger; 88th Searchlight Bat-
tery, Schofield Barmcks; 1st AGFPAC Radio-Controlled
Target Unit, and the 31st Operations Detachment both ax
Fr. Ramehameha.

During April and May. there were many personnel
changes throughout the 98th Group. In the 97th, Licu-
tenant Colanel Raymond C. Cheal recently succeeded
Licutenant Colonel Kenneth E. Tilton as hattalion com-
mander. Colonel Tilton, who had commanded the 97th
since October 1946, returned 1o the mainland for duty
with Fifth Army headquarters in Chicago.

Other new 97th saff officers include: Major Frank L.
Coleman, Executive Officer, vice, Major Charles Oden-
weller, Jr., another stateside returnee; Major Woodrow J.
Steichen, S-3; Capuain James F. Beers, $-2; Captain Jesse
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South Sector Command
Fory Rucer, Hawau, APO 956

Bricapier Gexenrar James E. Moong, Commanding
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an influx of new officers in late May brought the
up to its full strength. !
Enlisted strength dwindled during this period because o
the expiration of short-term enlistments and the retum :
selectees to civilian life. It is expected that units will m
crease in enlisted strength in the near future as new me
arrive from the mainland.
In the army motor show at Schofield Barmcks in eaf
May, prizes were given in a variety of contests o test th
skills of drivers and mechanics. Members of the Soutd
Sector Command placed first in two contests and third g
two others. The motor show is planned to be an anmu
event for the Army Ground Forces of the Pacific.

command of the 35th and the posts of Fi. Ruger and R
Hase, replacing Lieutenant Colonel Charles G. Young)
who is scheduled 10 return to the mainland for gl
ment in early July.

Other 35th nl‘lrmm include: Major Maurice |. Pa
Executive Officer; Captain George McCarty, Antillery Eng
neer; Captain Andrew Daly, Communications Officer am
Captain John A. Padenburg, Commanding Officer of bott
Headquarters and Headquarters Detachment and the 35
CA Maintenance Detachment.

A new arrival is First Licutenant Leonard K. Olvis,
until recently was stationed at Fr. Stevens, Oregon. G
tain Robert B. Graham left the command in May to ret 1
to civilian life.

H. Collev, Medical Ofhicer; Captain Benson Grant, -4 an
First Licutenant Archie D. Brown, Radar Officer,

New 97th line officers are: Captain Karl W, Leh
and First Lieutenant William M. Dicke, Jr., Headgua
Battery; First Lieutenant Harry J. Kammel, A Battery;
tain Norman E. Fine, B Battery and Capiain Delbert
Carpenter, C Battery.

In the 867th. new suff officers are: Major Charles
Bracken, on detsched service as Executive Officer of
Armmstrong and Camp Sand Island; Major Joseph C.
Executive Officer; Captain Walter A, Chavet, S-3; Ca
Hugh R. Waters, Medical Officer; First Lieutenant A&
ander E. Berger, Communications Officer; First Lieutens
George 1. Coleman, First Lieutenant William Wem '
and Second Liewtenant Gordon M. Cheatham. In
867th lettered battery arrivals are: Captain William S. W
First Lieutenant Louis P. Kershinar, First Licutenant
liam P. Riggs and First Lieutenant Anthony D. Serpe,
of A Battery. Captain Bob G. Olsen is new B Battery
mander and First Licutenant Paul V. Wolf, new
manding officer of C Batzery.

Newcomers to the 88th are: First Lieutenant Ken




R Balsley and First Licutenant Ralph B. Raperto, as are
Csptain Leo P. Ticheli and First Lieutenant Alvin E. Fort
ol the RCTU and First Lieutenant Cyril C. Disney of the

. The greatest change, however, has been in the group staff
weell, which has han: complete turnover in the officer per-
panel in the past few months. New Group Commander is
i0alonel John Harry, formerly Commander of US Army
Forces. New Caledonia, who succeeded Colonel William L.
McPherson early in May. In addition to his duties as group
der, Colonel Harry is commanding Officer of F.
nehameha, Fr. Weaver, Ft. Barette and p Malakole,

artillery officer in charge of Oahu’s antiaircraft de-

_' Executive Officer for the group is Lieutenant Colo-
pel Harry F. Townsend, who is also post Executive Officer,
{ new group staff members are: Liewtenant Colonel

305TH ANTIAIRCRAFT ARTILLERY BRIGADE
New York, New York

Covoxer. H. Russert Drowse, Ju., Commanding

- The 305th AAA Brigade to which all Coast Artillery Re-
units in the Newﬁl‘mk Metropolitan area are assigned,
was organized 1 Nov. 1946 with Colonel H. Russell
Browne, Jr, commanding, During the war, Colonel
Drowne was Executive Officer of the 102d AAA Brigade
gwith which he served from the date of Federalization until
phie left it to return to the States after V] Day. Activation
eremonies were held for Brigade Headquarters and Head-
juarters Battery in conjunction with those for the Head-
rters 77th Infantry Division and XXI1 Corps Artillery
dquarters at City Hall, New York City on 20 February
147, Colors were presented to the Brigade Commander
¥ The Secretary of War,
= All organizations under 305th Brigade have been acti-
\ and all rn.':t}ur units urgani'.!c(] and pc-r-g_'-nm_-l .-jssj.gm_-d_

:-' 1}
Llnie

{'—5 h CA Harbor Defenses

i.i”“ lh CA Harbor Defenses

Commanding

Col. Thomas F. Byme, CA-Res

Col. Rewland K. Bennetr, CA-
Res

Cal. Walter A. Heesch, CA-Res

Col. John S§. Mayer, CA-Res

Col. Julins F. Mercandino, CA.
Res

Cal. George L Clarke

Cal, Vincent A, Lane, CA-Res

i
316th CA Harbor Defenses
i488th Group

Hsth Group

534 Giroup

Poth Grou

#ith AAA AW Battalion
RSP

#80th AAA AW Battalion
'{h]}u]::l 5

Oth AAA Operations

I Detachment Maj. John F. Bover. CA-Res

4 Activation_ceremonies were held for the above units at
Fimes Hall, New York on 19 June 1947 at which the colors
®ere presented by Major General James A. Van Fleer,
S A. Deputy Commander, First Army and Commander

ew York-New Jersey-Delaware Military Area. Brigadier

Lt. Col. John C. Clark, CA-Res

Lt. Col, Wm. F. Nelsan, CA-Res
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Charles W. Stewart, S:3; Major Theodore Johnson S+4;
Captain Edgar A. Kneese, S-1; and First Lieutenant Leo
Lemberg, S-2. Rounding out the list of recent arrivals are:
Captain Howard F. Cue, assistant $4: Captain Arthur D.
Douglas, assistant S-3; Captain Harry A. Filmer, CE, Post
Engineer; First Lieutenant Vincent D. Earl, SC, Com-
munications Officer; First Lieutenant Weldon G. Law-
rence, Special Service Officer and First Liewtenant Frank-
lin H. Tuscany, Group Food Supervisor.

Orther 98-ers who left recently for the mainland include:
Major Thomas H. Mayers, who had served on Oahu since
November 1944, with the 793d AW Battalion (now in-
activated) and was until his departure. group S-4; Lieu-
tenant (jg) Lloyd E. Schwanz, Group Dental Officer on
detached service from the Navy and First Lieutenant Don-
ald E. Smith, formerly Commanding Officer of Head-
quarters Battery, 97th AAA Gun Battalion.

General Bruce C. Clarke, Asst 4. G-3, Army Ground Forces,
ancﬂtim principal speech of the evening on “Future War-
are. C

In addition to the above units, those organized comprise
three 155mm C.A. Gun Batteries, three Mine Planter Bat-
teries, three C.A. Searchlight Batteries, two 16” Gun Bat-
teries, one 8” Gun Bauery, and a H.D. Headquarters Bar-
tery.

The 397th AAA AW Batwalion (SP) had service in the
war as a semimobile battalion. It will be remembered as the
unit from which a visional machine-gun battalion was
formed for attachment to the st Infantry Division for the
Normandy landing on Omaha Beach, the balance of the
battalion providing antiaircralt protection for the landing
from the Phoenix barges that formed the arificial harbor,
An unusual coincidence was noted that Colonel Mayer who
wits the last Commanding Officer of the old 397th was a
participant in the ceremonies reactivating it.

The only other unit reactivated in the same form as its
counterpart in World War II is the 430th AAA AW Bat-
talion. The 313th, 315th and 316th Harbor Defenses were
formerly the 103d, 105th, and 107th AAA Groups re-
spectivelv. The 326th Operations Detachment saw war
service as the 144th AAA Operations Detachment,

A brigade training program has been issued and is being
followed by all the organized units, each of which has had
two or three monthly meetings. Plans are being formed by
a number of units 1o visit Fort Hancock during the summer
1o conduct a simple CPX or'inspect the Harbor Defenses,
finishing up with a beach pany and social evening. The
313th Harbor Defenses was the first unit to follow this
program, visiting Fort Hancock on 28-29 June.

Most all major units have had one or more officers on
fifteen or ninety days" active duty at Coast Artillery Reserve
Headquarters, 90 Church Street which has proved in-
valuable in the organization and preparation of training
schedules and records of their organtzations. It is hoped that
enlisted Reservists, recently assigned will alewo take advan-
tage of this duty as the permanent staff assigned w this
Headquarters is far too small 10 handle the mass of detail
necessary &=

sper administration and training.
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74TH ANTIAIRCRAFT ARTILLERY BRIGADE
Cricaco, lLLisos

CovoxeL Tuoaas F. Muvtaxey, Jn., Commanding

Headquarters and Headquarters Battery, 74th AAA Bri-
gde. activated as a Reserve Unit in Chicago, llinois 14
November 1946, is the first Reserve Unit in llinois to seek
classification in the “B” unit category. On the basis of the
unit's current assigned strength of fourteen officers and
seventeen enlisted men, Acting Commanding Officer,
Colonel Thomas F. Mullaney, Jr., CA-Res, has petitioned
the War Department for advancement into “B” category.

Since activation, members of the Brigade staff, ably as-
sisted by this area’s Regular Ammy Instructors for the Or
ganized Reserve, Colonel Wilfred H. Steward and Major
Willis F. Whitaker, have conducted a widespread campaign
to interest former commissioned and enlisted antiaircraft
personnel in the Brigade, and in three other recently acti-
vated Chicago antiaircraft units. These are the 564th AAA
Composite Group, commanded by Colonel Joseph B. Viack,
CA-Bes.; the 383d AAA AW Battalion (SP), commanded
by Lieutenant Colonel William F. Mochle, CA-Res.; and
the 168th Operations Detachment, commanded by Major
John R. Reynolds, CA-Res.
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Personnel of the four units have been conducting
monthly meetings since activation. Altho facilities ag
quate for training are not as yet available, the meetings ha
yoven instructive and interesting. A contributing §
vas been the almost exact balance between personnel whes
service was in the Pacific Theater and those serving in .
European. Of the 74th Brigade's staff, for example, seve
officers saw service in E , six in the Pacific, and on
in the Amernican Theater. this reason, alternate
ings have been given over to discussions of the
antiaircraft ems encountered in the different thear
Both War Department and personal films have been urili
in these discussions. x

The present staff of the 74th AAA Brigade is as follows?
Acting C.0., Colonel Thomas F. Mullaney, Jr.; Executive
Ofhcer, Licutenant Colonel Charles L. McGee; S41, Cap-
tain Hervey R. Jenkinson; $-2, Major James W. Switzer;
S-3, Licutenant Colonel Henry B. Coleman; Asst. S3,
Captain Ralph P. Rickman; S4, Major Bernard L. Hirsh;
Asst. S-4, Captain Edwin L. Morris; Rad Off, Major Jamed
R. Keach; Asst. Rad Off, Captain Harry L. Sayles; and
Hq Biry C.O., Capain Alan Bililmeier. r\ttar:her?: as Asst,
S-3 are Licutenant Colonels Jesse L. Butler and Theodore
H. Kuvper. and as Asst. Radar Officer, Capuin Robert V.
Subrke. :
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260TH ANTIAIRCRAFT ARTILLERY GROUP
Wasmmveron, D, C.
Covoner Lenoy S. Many, Commuanding

The 260th Antiaircraft Artillery Group, District of Co-
lumbia National Guard, is now installed in the immense
new District of Columbia National Guard Armory, located
sbout a mile and a half cast of the Capitol. Although this
building was completed in 1941, various bureaus and of-
fices of the Executive Department, including the Federal
Bureau of Investigation, occupied it until early in June,
1947.

The new Armory was eloquently dedicated "o the
glory of God and the use of the District of Columbia Na-
tional Guard” by Brigadier General Albert L. Cox, Com-
manding General of the District of Columbia Militia, at a
la gn%hcring of official and private friends of the Guard
held in the two hundred by four hundred foot drill hall of
the armory on Sunday, 29 June 1947, after the troops were
formed. General Cox, who acted as host and master of cere-
monies, introduced the speakers, who included Lieutenant
General LeRov Lutes of the War rtment General
Staff, Colonel Edward J. Geesen, Acting Chief of the Na-
tional Guard Bureau, and Brigadier General Claude E.
Ferenbaugh, Commanding General of the Military District
of Washington.

Centificates of Service were awarded during the cere-
mony to all members of the District of Columbia National

Guard who were inducted into Federal Service in 194
during the emergency mobilization.

After the ceremony, the troops, commanded by Colon
Mann for the occasion, were reviewed by General Cox a
the distinguished guests on the reviewing platform. De
tachments of the 260th AAA Regiment Association and the
1215t Engineer Regiment Association marched in the e
view immediately behind the 260th AAA Group. In ad
dition, several Air Forces and other units of the District of
Columbia Guard also marched. .

The 260th occupies all of the South Building, leading
off the drill hall, and part of the West Building. The State
Staff and Headquarters of the District of Columbia Guard
are located in the North Building. The Military Police Bat
talion occupies the greater portion of the West Building
and Air Forces units occupy the East Building.

The District of Columbia Guard, and particularly the
260th, for the first time in District of Columbia history, now
have adequate quarters. Their attractiveness is ex wcted I
speed the activation and Federal recognition of the manj
hatteries of guns, searchlights and automatic weapons 0f
the table of organization of this old and tried organization

Just recently, the 104th Antiaircraft Ordnance Mainte

. nance Company, commanded by Second Lieutenant Ben F

Watkins, received Federal recognition and “A” Bnt!:;‘
the 260th AAA Gun Battalion, which is command

Captain Abram L. Greene, has been inspected prepatat
to Eing granted Federal recognition.

b
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r.‘ S515T ANTIAIRCRAFT ARTILLERY BRIGADE
. Avrextows, PExNsyrvania

Bricanier Genenar. Crances C. Cunns, Commuanding

~ Units of the 51st AAA Brigade, Pennsylvania National
Guard, which include such types of antiaircraft artillery
jmoops 35 90mm Gun Battalions, Automatic Weapons Bat-
falions, Searchlight Battalions, AAA Ordnance Companies,
[Engineer Searchlight Maintenance Units, Signal Radar
Maintenance Units, Group and Brigade Headquarters,
gnd an AGF band, are stnu!.;h* increasing their strength in
answer to the country's for a st citizen reserve
orce.  To date, over 700 enlistments have been received,
band more are coming in daily.

" Recruiting has been greatly aided by the financial and
moral support of many patriotic firms and individuals, who
ealize the importance of the National Guard to the com-
aunity and to the nation as a whole,

\ At the present time “D” Battery, 690th AAA AW Bat-
ation, First Lieutenant Joseph C. Buggy commanding, is
dowing the way for the entire State of Pennsvlvania in
Lnumber of men lz'edcmliy recognized.

_"“"ith enlistments gaining momentum during the months

Yof April, May, and June, the present strength of antiaircraft
lll:-q,- troops in Pennsylvania has surpassed the pre
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World War II strength by a y margin. Strong efforts
are being made o M%mglmmgﬂl’d:ﬁits f?i the mmiﬁg sum-
mer encampment.

Armory training activities throughout the State have in-
creased greatly since units began receiving their equipment.
Ninety millimeter guns, 40mm half-t:ml:Es and .50-cal. ma-
chine guns have been the main items received by individual
outfits. A great deal of communication equipment has been
distributed throughout the Brigade. Radar sets are expected
to arrive this summer.

Specialist schools are being conducted in radio, motor
vehicle maintenance and administration. Capable veteran
instructors are in charge of these classes as well as other
military subjects.

The 243d AGF Band, first Pennsylvania National Guard
unit to be federally ized (August 1946), received its
instruments in April mﬁ is now staging regular rehearsals
under WO Wi[ELTr Moyer. The band will ly the
martial music when units of the 51st AAA Brigade head
for summer training at Indiantown Gap. Pennsylvania, in
August of this year.

In the only major Brigade reassignments, Colonel John
H. Brubaker has been made Brigade Executive Officer,
and Colonel Harry A, Markle has assumed command of the
213th AAA Group.
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ANTIAIRCRAFT SECTION, HEADQUARTERS EIGHTH ARMY
l Yorouama, Jaran, APO 343

I Covoner M. A. Havon, Antigireraft Officer

. The antiaircraft section of the Eighth Army was inacti-
vated as a special stalf section on 25 June with the departure
[ Colonel M, A. Hatch to Headquarters Fifth Army and
Licutenant Colonel K. C. Smith to the Command and
1 G | Staff College. Major C. O. Loos was transferred
18 the G-1 Section. The last major project of the section
(Was the preparation of the Eighth Army directive on passive
defense measures against air artack.
¢ The newly formed artillery division in the G-3 Section
18 charged with antiaircraft matters at army level with Lieu-
mant Colonel R. M. Nelson in charge.
There is a sizable contingent of Coast Artillery officers on
duty with the army stalf in the sections indicated:

Lal, 1. G. Devine Military Government
Lol. George Easterday Judge Advocate

Lol A L. Ramon Judge Advocate

Lol H. S. Tubhbs (GSC) G3

it Col. E. S. Bibb Judge Advocate

L Col. . A. Butler Judge Advocate

yit- Col. E. P, Clay G+

gt Col. J. C. Copell (IGD)  Inspector General

& Col. R. C. Dougan (GSC) G4

Li. Col. C. D. Hill Judge Advocate
Lt. Cal. F. A. Liwski (GSC) G-l

Lz, Col. A, L. Sanford G4

Lt. Col. J. T. Snodgrass Military Government

Lt. Col. T. H. Watkins ﬁmﬂmhnn# Service
Lt Col. R. A, Stevens Judge Advocate

Maj. W. M. Brunner Army Exchange Service

May. R. E. Bunt Troop Information and Educa-
tion

Maj. B. C. D'’Ewan Engineer

Maj. C. J. Hutson Judge Advocate

Ma;. C. C. Ringwalt Judge Advocate

Maj. W. H. Sage Judge Advocate

Maj. M. H. Schultz Engincer

Maj. W. B. Smith Engineer

Capt. C. D. Campbell Special Service

Capr. H. 5. Dolsey Rfi;:m:y Government

Capt. A. O, Ellis Military Government

Capt. W. F. Gilillan Provast Marshal

“apt. W. T, Hendricks Judge Advocate

Capt. J. W. Jacobson
Capr. H. H. Landers
Capt. P. N. McCarthy
Capt. ). A. Noron
Capt. C. F. ODonnell
Capt. W, P. Weiss
Capr. |. W. Wycolf
Ist Lt. R. S: Bennett
Ist Lt. J. F. Sansom

Military Government
Military Government
Military Government
Adjutant General
Military Government
Army Exchange Service
Military Government
Ordnance

Special Service
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65TH ANTIAIRCRAFT ARTILLERY GROUP
Fort Asapon, Paxama Canar Depanraext

Coconer Haroro A. Brusuen, Commanding

Brigadier General F. P. Hardaway reviewed all Pacific
Sectar 1roaps for the last time, prior 1o leaving for the States
and retirement, at a review held at Fort Clayion on 24
May at which many prominent military, naval, diplomaic
and government hgures were present to pay their respects.
General Hardaway will be remembered by many as Com-
manding General of the Panama Coast Artillery Command
at the time it was inactivated and the present Sector organi-
zation nstinuted. He has been succeeded a5 Sector Com-
mander by Colanel P. B. Rutledge, his former Deputy
Commander.

A distinguished visitor during May was General Cipriano
Olivera, Chief of Staff of the Uruguayan Army who visited
antiireraft artillery installations as of his tour of the
Isthmus while en route to the UL S, as a guest of the War

ment.

t Fort Amador on 6 May, officers of Headquarters 65th
AAA Group, 764th AAA Gun Battalion, and 903d AAA
AW Battalion, tendered a Farewell party to Colonel M. G.
Amstrong, Group Commanding Officer, and CWO M. T,
Tulley, Group Adjutant, both of whom have since left for
the States for reassignment. Lieutenant Colonel C. H.
Tanner, Executive Officer, succeeded to command of the
Group and First Lieutenant Evert V. Youngs, replaced
ng Tulley as Group Adjutant.

Atlantic Sector 511:]:1&}1'0{] a review on 26 April at Fu
Wm. ID. Davis which had added color in the participation
of Navy personnel. Licutenant General W. D. Critten-
berger, Theater Commander, reviewed the t accom-
panied by Admiral W. E. Shafroth, Commander of the
I5th Naval District. Following the parade, Lieutenant
General Crittenberger presented the Department baseball
championship cup to the winning Navy team through
Admiral Shafroth who in turn presented individual awards
to the several members of the team. Among other awards,
a cup for the outstanding day-room of field units was ac

ed by First Lieutenant Werner, Battery C ‘ommander of
Bauery “B,” 764th AAA Gun Banalion.

Three hundred and seventy continental troops, mainly
young enlistees, who arrived on 29 April, pmftimﬁ’;’ brought
the Group up to T /O stength, wI:n:rr:as it had been de-

w
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creasing rapidly, as men in various categories had been nife
turned to the States for separation or reassignment in recenll
months, 3
At a Battalion parade on 5 May 1947, Staff Sergegnd
Elmer N, Knutson, Headquarters Battery, 903d AAA AV
Battalion, was the recipient of a Bronze Star for meritorigg
scrvice in connection with military tions in the ETQ
from | May 1944 to 10 May 1945, during which time |
served with the 634th AAA AW Battalion, then assigned
to the Third Army. The Battalion was reviewed by Jone
M. G. Armstrong, Commanding Officer of the 65th AA;
Group, and Licutenant Colonel Jack Schrader, Battalig
Commander, while Major B. 5. Harlan acted as
of troops. As the citations were read by CWO B. . Whité
Colonel Ammstrong also presented American Delense Sergd
ice Medals to several members of the Battalion. Ara similag
ceremony on 20 May Technical Sergeant Robert L. Halde
man, Headquarters Battery, 65th AAA Group, was pr
sented an American Defense Service Medal by Lieutena
Colonel C. H. Tanner, Group Commander. Sergem
Haldeman was in Hawaii when the Japs struck and co
tinued thmuEh Pacific operations with the Headq
Battery. 176th CA Baualion, I
The departure of Colonel Wayne L. Barker, Command
ing Officer of the Corozal General Dl:-rn since May 1946
for Washington, D. C., was announced on Friday, 13 Juné
at Quarry Heights, Colonel Barker will remain in Wsh:
ington for a brief period for orientation and instruction)
pending issuance of orders directing his assignment to Eu
rape in connection with the administration of the United
States loan to Greece. Colonel Barker arrived in the Canal
Zone for duty in October 1945, and at that time was asf
signed to duty with the Coast Artillery Command,
The following newly arrived CAC officers have recently
been assigned to the 65th AAA Group: Capuins W.
Trigg, I. C. Cole, Jr., and J. P. Wilson, and Second Licu
tenant Robert T. Wagner.
Three reserve officers have recently completed activef
duty tours with the 903d AAA AW Battalion—Major C. B
Brame (CAC), now an emplovee of Navy Supply Branch
Major D. M. Andersson, FA, who s a civilian employe
with Pan Canal Engineer Office, and First Lieutenant J. |
Loftis, FA, an employee of Panama Air Depot.
Major Brame tormerly served here with the 615th
Regiment and the 903d AAA AW Battalion, prior to

separation from the active service.

e

w

Emman'’s Note: Information has just been received that Colonel Tanner died suddenly on
4 July while witnessing a golf match. His loss is mourned by all who knew him. Colonel
Tanner was given a full military funeral on 8 July at which last respects were paid by

the multitude of his friends.

Colonel Horold A. Brusher assumed command of the Group following the untimely passing
of Caolonel Tanner. Calonel Brusher joined the Group frum the Panama Canal Depart-
ment where he was Chief of the Special Service Division.
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The Seacoast Branch, The
Artillery School

tajon Gexenar Bonent T, Frevenicx, Officer In Charge

- The courses of instruction officially designated by Army

mund Force Headquarters for the Seacoast Branch of

Artillery School during the coming school yvear, com-
mencing September, 1947, are as listed below:

Officer Courses

Associate Basic ... ... 13 wks

Seacoast Artillery {_-unmn | 814 wke,

Seacoast Electronics .. ............ 18% wks.
Enlisted Courses

Seacoast Antillery Tech. .. ......... 18Y2wks

Casemate Electrician ............. 18% wks.

Submarine Mining lennm‘h ceeees 18V whs

On 22 June, ninety-seven Reserve Officers from through
gut the eight western states which comprise the Sixth Army
garea arrived at the hchml for auendance at the Indoctrina-
®on Course No. This Reserve Officer Refresher and
Indoctrination course, outlined by AGF llmdqu.lrt-:-rs_. was
well calculated to present the big picture of current Army
-]Ilmn: and the latest developments in weapons ; and ma-
Twelve hours of classroom time was devoted to com-
ttoe studies of impﬂrmnl battles of Warld War . Four
imittees were formed and they conducted extensive re-
=arch on the operation assigned 1o them for study. During
last four ¢|;|f.'s of the classes, the committees, each in
, gave the entire class an analytic digest and enitique
the operation they had studied.
Two other Beserve Officer Indoctrination Courses, simi-
' {1} tf_'“_ one Uutilnl‘ﬂ] ._IJ_'K“.L amne H.I'll‘(luIL"j Fﬂr II“: ]“ﬂ“t]]s
July and August, respectively.
Sixteen students from Fordham and fourteen From the
niversity of Washington arrived on 23 June to attend

ROTC, CAC (Seacoast) Summer Camp at Fort Baker.
The camp is scheduled for six weeks of training.

On the alternoon of 28 June, the School was host 1o
some 45 officers of the 112th AAA Brigade, National
Guard, of California. After a greeting by Colanel Daniel
. Hickey, Jr., Director of Instruction for the School, they
went on a guided tour of the electronics labomtories and
inspected the radar and other equipment used in the school

for instructional purposes.

The Faculty members of the School and the officers of
the 112th .'L‘l.‘; Brigade dined together that evening at the
SBAS Ofhcers' ‘stcss. Bngadlc: General David P. Hardy,
Commanding the 112th AAA Engmde, ke to the assem:
bled group briefly, and then mLmducr:d Major General
Enlmrt T Frederick, Commandant of the School, who
made the principal address of the evening.

{.ﬂ."ﬂl','l.'ﬂ.lp Frederick visited the UMT Experimental Unit
at Fort Knox early in June. On his retumn trip to Font
Scott, he was the guest of Major General Clift Andrus at
Fort Sill for the graduation of the first Officers” Advanced
Class since World War 11 from the Arillery Center.

Colonel Kenneth G. Wickham, former Inspector of the
School, left on a 60-day leave early in June. At the con-
clusion of his leave he will report 1o the Armed Forces Staff
College.

The iuIlmung changes occurred during the month of
May 1947

DepanTunes
Diestirsation

Trfd to O/S Repl Depot
Trfd o O/S Hup]

Trfd 1o O/S Repl Depot
1st Lt ]-Iugh W. Flenniken Tidd o O/S R!.'pl [)ﬂpﬂt
WOIG Edward V. Sargent  Trfd 1o O/S Repl Depot

The following changes occurred during the month of
June 1947:

Name

Capt. James F. Beers
Capt. Walter A, Chaver
Ist Lt. Ira S. Eintracht

AnmIvars
N ame

CWO Ira L. Roach

Department
Administrative  Assistance, 5S¢
Sv Test Section
Casemare  Officer,
tachment

st Lt. Edward D. Dahill Mine De-

DeranTunes

Diestination

Trekd to Stu Det, Armed Forces,
Staff College, Norfolk, Va.
Trfd to Stu Der, Flg 2d Axmy,
Baltimore, Md.

Trfd to Stu Det, Mine Sv Lan-
ﬂu.lﬂt Sch, Presidio of Monte-
ey, California

Camp Stoneman, Pittsburg,
California

N e

Col. Kenneth . Wickham
Mai: Thomas P, Caulfield
Capt. Richard Pullen

WOIG ]lh-uph T. Fuss



The Antiaircraft Artillery
and Guided Missiles Branch,
The Artillery School

Fort Briss, Texas
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Majon Gexenar Joms L. Hoater, Officer In Charge

The kollowing changes occurred during the month ol

Mav 1947

ARHIVALS

.\-r”'fl

Maj. John E. Campbell
Capt. James F. Keenan
[1.|.[1:. Robert G. Pickins
Capt. I'homas E. Barmsey
Capr. Charles Stoetzer

Ist Lt. Alden W, Hibhard
CWO Harry L. Staley
CWO Louis J. Amau
WOJG Frank Dudowicz
WOIG _ill"-f.‘|'|i't Gravel

D parinent

Not vet joingd
J."l':'ldll'llh.l

Mot vet jiined

Mot vet joined
Research and Amalvsis
™ot ver joined
Electronics 1 Jepi
Director of Instruction
Gunnery Dept

54 '

Derantunes

\ TN

Lt. Col. Wm. M. Branan, Jr.
L. Col. Kermit R. Schweidel
Maj. Joseph Zimmerman
Capt. Carmine |, Clanfrocea
'l-:l]ﬁ _F.mu'w M. Bouton
Capt. Karl W. Lehmann
Capt Edward F. Keevan

Destination

If‘liill.ll.l!l;.‘-.] Irom Service
CMB, Washingron, D. (
Separated brom Service
Separated from Service
meparated From Service

ORD, {'.r|1t|' Stoneman, Calif
OC of 5, Wash.,, D, €

L

w

Capt. Edward T. Maguire
lst Lt. Wm. H. McDermott
lst Le Willinm W empren

fuly-Aug

Separated From Service
RTC. Fr. Dix, New ]L'F'L[".p
ORD, Camp Stoneman, Calif

The following changes occurred during the month {4!

June 1947

ARRIVALS

.\..lrur

Cal. Lawrence W. Bartlent
."-|.1_| Maurice A. Mathews
Maj. Linus P. Word

Mai. Franklin A Aver

qu l‘:'!.'!'.'rn R. Lucas

Maj, I[AIL-J.'I'I]] P. Mastriced
Maj. Frank D. |'r:'.ur. _ir.
Muaj. Constantine Vardus
Capt. Frederick L. Schumm
I.PI _FllFl'l! '[‘ Il‘..l".'-l"-

apt, Reno A Muovzucchi
apt, Flowand W. Feindel
i, Cail G. Weeks

apt. Louis &, Francisco
it Charles M. Mell
Robt. H. Williamson, Jr,

e lalalalalala

.IiH.

Capt. James J. Kelleher

st Lt. John L. West

Ist Lt. Harey E. Clark
WOIG William J. Fayne

f.'l'r'rl:r."n.'.'!.': 1

Not yvet joined
Besearch & Anal

IL & VA
Ext Crees
Traming Literature & Visuyl
\icls 1

MNat yvet joined
Gunnery Dept.

Not vet joined
Gunnery Dept.

Mot ver jeined

I'DY, Pasadena. Calil,
Electronics n:'r't

Mot yet joined
MNotver foined

MNat vet joined
Training Literature & Visual
Addds

.\1.1 L L .{ullhnl

INtaining Literature & Visual
Aids

Nat yet joined

Mot yver joined

DEeEranTuRES

Name
Maj. Jack K. Bover
Capt. Thomas E. Ramsey
{'-..iﬂ. Forrest B, Tilson
l'_-.,E}I:_ Jack W Bradley

Capt. Wm. P. McKinney, r.
Cam Walter G. Andrews
CWO Carlten T. Freese

Freeland

1'|.‘||.I Hl;.. xtt‘.'inl'l I

WOIG Joseph M. Gravel

i

Destination

4001st ASU, Fr, Bliss, Teoms

“l.|. Sixth Army

H, Sixth Army

Det of Pnts WBGH, El Pas
I'exas.

Separated  from: Service

Separated from Service

Ground Geperal School. Ft
Riley, Kans.

Ground Genernl Schoal, Fi
Riley, Kans

284th AAA AW, FL. Bliss, Tex

Don't forget to take advantage of JOURNAL discounts on books,

magazines and engraving orders.

Consult price list of books and engraving in this issue and write us

for quotations on magazines,



OAST ARTILLERY ORDERS

il Briganus GENERAL
i, Harold F. to be reticed.

CoLoNELs
Henry R o be netired. :
u, Napoleon, to RTC, Ft. Ord, Calif.
,’mﬁ_—$ﬁs¢ummammw
.
o.g;ﬁbmﬂthenﬁmd.
Chester ], to Hg, AGF, Ft. Moaroe, Va,
lmhm ixth Army SFPE, Fr.

nton, William A, to Arty Sch, Fr. Sill, Okla.
panig, William H., to St Det, Armed Forces
Seafi College, Morfolk, Va.

Gl Hmﬂ' B, Jr., to be retired,

., to Stu Det, Armed Porces Staff

: Norfolk, Va. )

pum, Dwight B., te Office, Chief of Seaff,
K mmnngPDﬂe%iied th ASL! ROTC,

i £ ut 3210

1 'Ilinmu,qh County High Schools, Tampa,

Christian G., reld from detail in CAC
Chatles G., to Armed Forces Staff

on, Tom V., to Hg, AGF, Ft. Monroe, Va.
i Baskirk, Robert I, to be retired.
aters, Fred B, to 67005t ASL!, Calif -Nevada
IORC Instr Gp, Prosidio of San  Francisco,
Calif. w/sta Fr, Rosecrans, Calif. Detailed as
\CAC Instr.

Milan G, to Stu Det, Armed Forces
ff College, Norfolk, Vi
le, H Benmett, resigned.

Kenneth G, o Stu Det, Armed Forces
College, Norfolk, Va.
Charles K., to be retired.
Ellsworth, to War Assets Adm., Kansn
1City, Mo,

LiguTENART COLONELS

i, Arthur A, to Antilles Dept.

. William W, to 284th AAA AW Bn, Fr

, Texan

, Chester T, ta 4405th ASU, Texn NG
“ilnstr Det, Austin, Texas, w/sta Bl Paso, Texas.
w, Arland E., to Thied Ammy, 3330th ASL,
‘5. C, Mil Dist, Federal Land Bank Bldg, 1401
Hampton Se, Columbia, 5. C
i Mathaniel E., to First Army, Hg and
ID:-.I. HD of Narmgansett Bay, Fr. Adam,

I, Alired L, to OC of 5 Washington,
D. C for dy in 55 & P Div, WDGS.

, William T, Jr, to 3318th ASU, Tenn
ORC Instes,, Room 214, Sthiman Bldg, Nash.
wille, Tenn. Detailed as Asst to 5r Initr.
r{ﬂh:n, Earl M, to Stu Det, Comd and Staff
[l Ft. Lesvenwarth, Kans.

: Il'l;ft;ﬂ.ﬂ:i'l W., relieved from active duty.

v, Roland E., to Philippine Ryukyus ‘

imand, Manila, P. 1.

Clayton M., detailed in 5p 5.

En. William H., m St Det, Comd and Staff

‘College, Ft. Laavenworth, Kansas,

ist, Malcolm F., Jr, to OC of 5§, Washing-

, D. C, for dy w/Plans & Operatiom Div.
John V., to Hg. AAF, Washington,

. O, for dy in OAC of AS4, Procurement

Industrial Planning Div.

Lauri ], to USMA, West Point, New

Howard, Charles E., 1o 3232d ASU, Office 111

Soate Sr Toszr ORC, 1660 E. Hyde Park Blvd,
jeago, I, wists Marion, I, for dy ax

CAC Inatr,

Janowaki, Raymond A, to USMA, West Point,
NY

Keisler, David 5., to 3333d ASU, 8. C. NG Instr,
Columbia, S C, w/sta Newberry, 5. C

wmmmm'ﬂ.'ﬁ. silt,
E;m_&r w'SuI! & Facul

M - B, detsiled at 68024 ASU,
mﬂi?o@uﬂmu State Agncultural College,

Nummkc:.. Royal b.. to Third Army, 3310th
ASLY, Tenn. Mil Dist, Nashville, Tenn,

Oﬁl;'i:. Joha M., Jr., to' AGF Pacibe, Fr. Shafrer,

Regns, James E, o %2%7th ASU, Office Mo
Eg‘ih‘ Se Inste, ORC. 5t Louis Med
12th and Sex, St Lowis, Mo, Deta
o5 Asst to Sr Instr,

Schinide, Victor G., to First Army, 1202d ASL,

Det 10, Springhield, Mass.

Sdtlmm. Hllﬂf €., to 6701st ASLY, Office
Calif. State Sr lnstr Gp, ORC, Presidio of San
Francisco, Calif., w/sta at Los Angeles, Calif,
Detailed lhf“ CAC Instr, ilies et

Segarro, Rafael A, to An

Shepardson, Frank H., to ¢/o 203d ASU, Office
Sr Ground Instr, lowa NG, Des Maines, lowa,

Smoak, Williafn M., Jr, detailed in JAGD,
JAGO, Washington, D. C. :

Eh:g;i, James P, o Sta Det, Acty, Sch, Fr. Sill,

lai.

Swain, Oren, to The Arty Sch, Fi. Sill, Okla

Tiffany, Kenncth E, to 3206th ASU, Office Sr
Ground Tnstr, Minnesota NG, St Paul, Minn,,
wiita Clogoet, Minn.

Van Court, Lloyd P. to The Armd Sch, Fr.
Knmx, Ky,

Yarnall, Kenneth L., 1o Seacoast Br, Arty 5ch,
Fi. Winkeld Scott, Calif,

Young, Charles G, 1o 23502d ASU, Pa. NG Tnstr
Det, Room 208, 201 S. Office Bldg, Harris
butg, Pa. Detailed 2 CAC Instr, Pa. NG,

Young, Counney R, to Fifth Army, 53024 ASU,
L Rog Dise, 158 W. Harrison St, Chicago,
i1

Ma jory

Abbatt, Argyle €, to The Ground Gen Sch Cir,
Ft. Riley, Konaas .
Ayer, Franklin A, to The Ary 5ch, Fr Blist,

Texas.
Bennett, Alan, to be retired.
Bager, Kenneth L., detuiled 35 Asst to Sr Tostr,
ORC, State of Conn., Hartford, Conn.
Barber, George €., to 3330th ASU, 5.C ORC

Instr Gip, 1401 Hampton 5S¢, Columbia, 5. C
w/ita Anderson, S, Detailed 2a CAC Tnstr.

Bawman, l]umm W, to Stu Det, Aty Sch, F.
Sill, Okla.

Bover, Jack K., to Fourth Army, 4001st ASU,
Fr. Bliss, Texas.

Bruns, Stockton D, to The Arty Sch, Fr. Win-
feld Scott, Calif.

Burmham, Lee H, to Second Army, 2316th ASU,
Columbus Rog Dist, Fr. Hayet, Ohio, w/sta
Marion, Ohin.

Bu(r;kl:lll,, YWalter E. to The Arty Sch, Fr. 5ill,

&

Hutte, Robert E., to The Arty Sch, Fr. Winfield
Scott, Calif.

Cerar, Paul R, to St Det. Hg, Fist Armoy,
Governors Island, N, Y., w/sta Columbia Un-
versity, New York, New York.

WD and AGF Special Orders covering the period 3 May 1947
through 20 June 1947. Promotions and Demotions are not included.

Crowe, John H., 10 Second Army, Ft, Geoige G,
Meade, Md. h
Evans, John E, to AGO Casuals, Washingtoa,
D. €., for dy w/WD Pers Records Boasd,
Cliude D, Jr. to The Arty Sch, Fr. Sill,

Geotti, John P, to The Arty Sch, Fr. Sill, Okla.
Gerard, Max H., S Det, Arry Sch, Fe Sill,

Okla.
H.clhhltnbm E. to Stu Det, Arty 5ch, Fr. Sill,

ar Ml Wis. Detailed as CAC Inutr.
Hawes, Miltoa D., to Third Amy, N, C Mil
Disz, N.C

Hoston, William F., 1o Stu Det, Arty 5h, Fr
ﬁiiLElhm M Antilles Dept

Ki L. 0 Antil !

Lattal, Anton, Jr, to OC of 5 Wi ;
D, C, for dy in Office Diir of Tniclligence.
Leffingwell, William M., to Parama Canal .
weur, Raymond A, 1o 1243d ASU,

e ORC for M. J., Trentoa, N. I
Detailed as CAC Inste.

Lockwood, William W, to 12424 ASLT, Office S¢
State ORC Instr for N. Y., New York, N. Y.,
W/ N. Y. Detailed 23 CAC Inatr.

Lucss, Pevton R, to The Any Sch, Fr Bliss,
T

cx3s,
McCord, Max, to Hg, AGF, Ft. Monroe, Vi,
McKee, Baymond, to AGF Pacific, Fr Shafter,

TH.

Mangum, Cledous, detailed in AC

Marcelynas, Anthony F, to 1122d ASU, Mass.
ORC, PO & Courthouse Bldg., Boston, Mass,
w/ita New Bedford, Mass. Detailed 23 CAC
Instr.

Mastrocei, Joseph P, to the Asnty Sch, Fr. Blis,
Texas

Mathes, Edward S, 1o Stu Det, Arty Sch, Fe
Sill, Okla.

Meyer, Arthur L., to Stu Der, Any Sch, Fr.
Sill, Olela

Olhausen, James N, 0 Stu Det, Arty Sch, Fr.
Sill, Oleta, . !

Page, Benjamin N. w MarianasBonin Com-
mand, Guam, Marianas. .

l‘igkc.h'l’iul E. to Stu Det, Arty 5ch, Fr <ill,

Pride, Ronald 1, reld from detail in CAC.

Pryor, Frank D, to The Anty Sch, Fr. Bliss, Tex
Heed, William P, to I:):: nl{! I:SFW"li"i.".h||'|.,;tu“..
D. T, for dy w/Troop I & i, -
Reagon, Paul K. to Stu Det, Arty Sch, Fr Sill

{1

Regan, James L, to Hg, AGF, Fr. Monroe, V'l.r

Roach, Richard R., to Sta Det, Arty Sch, Ft. Sill,
Okla.

Roberts, Sam A, to Stu Det, Anty Sch, Fe Sill,
Olcla.

Salmon, Fugene H, detailed 31 Member GSC
and asgd o WDGS,

Schwartz, Flwood G, o 4310th ASU, Office Sr
Tnstr ORC, State of Texar, Austin, Texas,
w/sta Warn, Texas, Detailed as CAC Tnatr.
Sture of Texas, -

hétiii Eugene, to Stu Det, Aty Sch, Fr. sill,

a.

Sternberg, Frederick, relicved from active duty.,

Strother, Tom B, to Par Fast Command, Tokya,
Japan, Mailing Address: Casual Pers Sec, Cen-
tral Mail Directory, APD 303, ¢/o PM, San
Francisco, Calif.

Teers, Frank E, 1 1122d ASU, Office Sr State
ORC Instr for Masn, Boston, Mas, w/sta
Beston, Mass, Detailed as CAC Instr.




76

Tilson, George E 1o’ Stu Det, H
Preudio of San Franton, Cal
of Caiif., Loy Angeles, Calif.

Twitchell, Richard M., derailed in Sp 8,

Vardas, Comtantine, 0 AA & GM Br, The
Arty Sche Fr. Bliss, Texas.

Williams, James W, to The Any Sch, Fr Sill,
Dkis

Willis, Henry J., to 12424 ASU, Office Sr Inate
ORC State of N. Y., 90 Church Swrect, New
York, N, Y. w/ista Jomsica N Y, Detailed
as CAC lnstr.

. Sixth Army,
. wiva Uiy

CAFTAING

Adeverns, James A 1o Sto Der, AA & GM Br,
Arty Sch, Fe. Blisa, Texas. :
Bugkm. Paul H., to Sta Det, Arty Sh, Fr Sill,

la.

Brindley, Arthur F. t0 Minansw-Bonin Com-
mand, Guam, Maranas. d

Brown, Leo F., to 2336th ASU, Ohio ORC Inatr
Gp, Columbus, Ohdo, w/sta Cleveland, O,
Detailed o CAC Inatr,

Borruss, Lewis H, demiled in CE Seond
Army, 2101se ASL, Fr. George G Meade, Md,

Cabell, Dorscy C., v 384th AAA Gun Bn, B,
Bliss, Texas

Chittenden, Albert O, to Siu Det, Arty Sch,
Fe. Sill, Okla.

Chrritrberg, James, to Stu Det, H?, Sexth Army,
Presidio of San Francrso, Calif, w/std Unie
of California, Los Angeles, Calif

Cordes Baymond L, detailed in Cav,

Co, Charles E, to Sty Det, Hog Sinth Army,
Presidio of San Francisco, Califl, w/stz Univ

nfcR el

res, 0 Stu v Language
School, Presidio of Monterey, Calif,

Easley, James W, to §2d Abn Div, Fr. Bragg,

N.C

Eharde, Frederick, detailed in MAC.

Ellf:}q'cr. Allen V., to Stu Det, Abn Sec, The
Int Sch, Ft. Benning, Gu.

Fliag. William J., to The Aty Sch, Fr. 5ill, Okla

Gates, Joseph, detailed in Inf.

Gean, Kithy A, to St Det, Hq, Finst Army,
Governors Island, N. Y., w/sta Columibsa
Univ., New York, N. Y. :

Guélﬁlpie, John 1., to Seu Det, Ary Sch, Fr. 5ill,

la

Huskell, Harold G, detailed st 2406th  ASL,
ROTC, Ohio State Univ, Columbus, Ohio,
Helmuth, Oliver |, 1o St Det, Arty Sch, Fr

Sill, Okla,

Herbert, Donald L, to 25%7th ASU, Ind. ORC
Inatr Gp, Indianapolis, Ind., w/sta Gary, Ind
Detuiled as CAC Instr.

Hesser, William F., t0 The Arty Sth, Fr. Sill,

Okla
Holden, Mile Encs, to 384th AAA Gun Bn, Fr
Bliss, Texas

THE COAST ARTILLERY JOURNAL

Jackson, Chatles F., to 3339th ASU, 5. C. ORC
Instrs, Federa! Land Bank Bldg, 1401 1
ton Sb, Columbis, 5. C. w/sta Rock Hill,
% C. Detailed ss CAC Inatr.

Jones, Woodrow A, o AA & GM By, The Arty
S, Fr. Blivs, Texss

Leachman, Thomas E. to Far Fast Command,
Tokyvo, Japan, :

Lindsey, Henry C., to 26Tth AAA Gp, Fr Bliss,
Texas.

McCrory, Raymond M., detailed in Inf,

Malone, Robert H. tn Stu Det. Arty Sch, Fr,
Sill, Okla.

Morley, Thumas G, to stu Det, Any Sch, Fe
sill, Okla.

Nelson, Henry H, to The Arty Sch, Fr Sill,
Okla

Noel, Beaufort Shelton, to The Arty Schi, Fr. Sill,

Okla,

'Connell, Francis T, to Stu Det, Any 5ch, F
Sill, Okls.

Omohundro, Robert Leland, To CAC, RTC,
Ft. Ond, Calif.

Owen, Henry M., Jr. to St Det, Arty S5chy Fr
sill, Okla.

Pajunas, Albert, detailed in Inf.

Petrilli, Frank ].. o The Arty Sch, Fr. Sill, Okla

Pever, Gustave A, resigned.

Pridmore. Gearge M., to Sta Det, Arty Sch, Fi,
Sl Okla,

Rodes, Willam K., w 284h AAA AW Ba,
Fr. Bliss, Texas

Hngiri, Stanley A., 1o Stu Det, Arty Sch, Fr. Sill,

la

Sampaon, Francis AL, to 3379%th ASLI, Mixs, ORC
Instr, PO, Bidg, Box 1988, B Capitel Se,
Jackson, M, w/sta Tupelo, Miss. Detailed
o CAC Inatr.

Schuler, Richard M., to Stu Det, Hq, First Army,
Governon Tllind. W, Y., w/ata Columbia Uni-
versity, New York, N. Y

Schumm, Frederick L, i AA & GM Be, The
Any Sch, Fr. Blivg, Texas.

Shannon, Robert F to Stu Det,'AA & GM Br,
The Arty Sch, Fr. Bliss, Texas.

Sievwright, Elmer B, Jr, detailed in CE, Third
Army, 78th Engr Combat Bn, Ft. Benning, Ga

Emglltul.‘t:hnm M., to Stu Det, Arty Sch, Fo. Sill,

Sovder, Marvin H., to Sto Det, Arty 5ch, Fu
Sl Okla

Soltow, Edward A, to The Ary Sch, Fi
Olla.

Stark, Charlea L., w 3330th ASL, 5. C. ORC
Imstr, Columbia, 5. C. w/sta Greeaville, 5. C
Detsiled as CAC Instr,

Stauffer. Charles |, o First Army. Hg & Hg
Det; HD of Delaware, Fr. Miles, Delaware
Suvdem, John H. to Canbbein Defenie Com-

mand,

sill,

July-Ane

Talbor, Lee 1, to Paris, France. Mailing addregll
ofo L. S Mil Attaché, can i
Pans, France. -

Tawes, John P., to AA & GM B, The Aty 'S
Fr. Biis, Texas.

Tilson, Forest B, m S Der, Sixth . P
udio of San Franciwo, Calif, w/std Uniy,
California, Los J‘.n,;tlus,‘ E.njif. A ﬂ

Trngali, h A, o Stu det. Sch,
sk oda T s

Van Ness, Richard E., relicved from active diny

Waidlich, William'G., to 2333d ASU, Westes
Peana ORC Instr Gp, Pittsburgh, Pa, w
Du Bois, Pa. Detailed as CAC Insir, ]

Worrell, Thomas €., to Ground Gen Sch Oy
Ft. Riley, Kanms,

Wreidt, Niel M., 1o The :‘:h"ggL E_m!,d;,c .

Y Stephen D, to Stu X 1
Sitl, Okl

Finst LINUTENANTS

Bacon, James B, to Alaskan Dept.
Bn-ui:n, Truman LeR., o Aty Sch, Fr
Okla,
Booae, Jeflerson S, detailed in Inf.
|, Wilson H., to First Army, 1202d
Dist Na. 9, Rutland, Vermont.
Clark, Harey E, to AA & GM Br, The Ay _
Fr. Bliss, Texas, L
Coanly, William ), to Hq. Fourth Army, Ft
Bliss, Texas,
Doanelly. James ], t¢ Panama Canal !
Erdrnan, George W, to Z84th AAA A :
Ft. Bliss, Texas,
Essex, George T., detailed in Inf
Faleo, Anthony, to 2315t S| Btry, Fr. Blis, T
Gadd, Robert G, to The Arnty 5ch, Fi Sniﬂlqﬂth
1 h M., to Sixth Army, Hg & Chrt
G‘ﬁﬂ]ﬁugﬂ Sound, Fr. Wur:lrn.unh.
Gaxdik, William B, detasled in AGD.
Heimer, Gerald, to The Arty Sch, Fr, 5l Ol
Jones, William F, to European Command, Aug
butg, Germany. :
MeDermott, William H., 1o RTC, Fr. Dix, N
McDonell, John P., detailed in CMP.
Stringes, John L detailed in TC, Cp. Stonema
Calif.
Tompkins, Arthur F, detailed in Inf,
Tomlinson, William H., to Mariana.Banin Cor
mand, Guam, Marisnas
Wite, Wayne A, o AGF Pacific, Ft. Shafter,

Spcont IEUTENAKTS

Carlson, Lester A to AA & GM Br, The
45&\. Fr Bliss, Texas, for dy w/Saf and Fel

uley.

Gﬂ.rr:. John C., to Far East Commund, Yeks
hama, Japan.

Mannle, Robert A.. detailed in Inf.

Martin, James Carlion, 1o 113th CIC Det, Fill
Army, Chicago, Niinois

Just Published

The Armed Forces As A Career

By NORTH CALLAHAN
334 pages, 514 x 8, $3.00 :

A fact-packed volume covering hundreds of things with which you
should be fully acquainted concerning your branch of service, and others
within the army. Traces the history of each arm, tells training offered by
each, explains requirements needed to ke advantage of educational
opportunities now being offered servicemen. A unique feature is the
comparison of army pay with salaries paid in civilian life. Every state-
ment in this book should be read and considered carefully by all men now
in the Army so that they can steer a true course [0 SUCCESS.
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Colt-Drogoon Ftels [Carl Matzger] ......... 1.00
Comemon Sema Shotgen Shooting [Hoven] .... 6.00
Complete Guide to Hond Locding (Tharpe) .... 5.00



Comprehensive Small Arms Maswal .......... 2.00
Crow Sheotmg [Popowsli] .....iccnaiainnns 2.50
For Permanent Victary [johasea & Hoven) . 1.50
Greal Shooting Stories J.'Lmthml ............ 3.00
Gun Core ond Repair [Chapel] . - 7S
Sun Digedl [ocoba]l ...ccvisrsissssvaninsan 1.25
How 1o Shoo! the U. S.Mnrlh 25
Machine Gunser's Hondbook ltﬂdﬂl . .50
Mouser Pistods [SM] .oovioseoininnns o 5.00
2900 Milsory Explonives . ....oonieiicioiies .20
Mibtary Small Arme (Smith), . 2 pees 500

Maodern Gummith (2 wvoh] per wl e

NEA Book of Senall Arma [Savith) . ...
#:10: Ordnance Fisld Maintenance ........
Ordnamce Field Guide, ¥ol, 1 (Restricted] ..., 2.50

Crdnonce Fisld Guide, Vel 1| [Resvicied} ..... 1.50
Ordnance Field Guide, Vol. lil [Restricted) . 2.50
-3 Ordnoncs Feld Mamral ..o cvveisnivioes 15

1215 Ord, Maint, Thompion Submachine Gun,
Cal. 45, MIP2EAY .. ....... . e

Procticel Dope on the 22 [Fred Nen) ... ...

Prectical Monwel for Gens (Decher) ..........

T e

Rifles ond Machineg Gemi of the ‘Warld't Armim
[dahnyon)

Cloth edition 5.00, Fiphting Forces sdition .25
Shoip's Kifle [Smdth] G osinrenrcsansarnniasnas 3.50
Shotgunning in the Lowlonds [Hollond) ....... r.50
Sholgunning in the Uplonds [Hallaad] ........ 7.50
Single Shot Riflas [Gront] ...coooimanisnanins 5.00
FAFR0 Smoll Arma Amemnition ..., A5
Sporting Guns {O'Conmor] ..ovvacvranssnenias 1.25
Siory of Waopom and Toctics (Wintringham] .. 2.25
22-40; Thompion Submochine Gunm, Cal. 45

MIFIBAT .ouvaeass raken A5
2310 L. 5. Rifte Coliber 31‘.! mm ........... 25
234 U, 5. Rifte Coliber 30, MIFIT ........... A5
Waolther Fistaly {Smith) ... .. .o ioenias 2.00
Weapon for the Future [fohmion & Haven] . .25
Whan the Dogn Bark “'Treed"' |Baker) ........ 3.00
YWhitney Freorml c.ocemsssnsisrmssnnns I

MILITARY ADMINISTRATION
12-250) Adminiiiohion ....ccooveeens .50
100-10: Administration sni -]
Adminitration of the Army (Official] Ao
12.330 Administration: The Divivien ond

Lotger IRAGllEfiont «.oueeeenesnerasnrnnss .20
12355 Administration Procedurs .......cccas 30
14504, Accounting for Lost, Damoged ond

Sholen Propeily oo issssiisissrasanbanans ]
14-210. Accounting I-nr thl: F\mﬁl .......... A5
12253 The Army CIrk . coneiinuarsssasnsssns .40
Army Food ond M-tm'lu ..................... .00
1509 Ay Poy Tobled o ocovssviscsssssnass o389
Army Pennonnel System (Officiall ...0o0iciaun A0
Aoy Wikt [Klaln] ....coosvmscssmsassanss v 15O
Artichis of Wor (Tillotion] «.vvviveerivenrsess 300
Bartery Dutios -...ocvveccnnnccanrociniosines 25
Company Duties 5 e
12:250; Cotrerpondance 1mlh wpp} .......... 25
Cowrt-Martial Procticol Geide [MeCorthy] . 1.00
14-502; Enfizted Man'y Poy ond Allowonces . 23
12-23% Enlisted Pern: Dischorge ond hl.nu

from Acfive Duly ..ocev-scssnssansannsase o2
12-738: Enliied Personnel Rsfioemand ......... A5
Fourth Horemon [Dobarty] ..covaveeianas vees 1.00
Group Feeding (Koiser] ....cioivcscioncccacs 500
Hondbook to AR IScxudio) ...oouicvinneeae. 300
Index to AR, [Ofciall -..ccnivirninmncnnnns H5
Lowhel Action of Stete Mil. Forces [Halland]

Cloth edition 3.00, Poper sdition ...... 1.50
Manunal for CourtrMantial .. .coverinsannarses 1.00

Military Justice for the Field Soldier [Wisner] 1.00
Occupation of Enemy Territery lhbﬂz

Opinion Cuorterly] .ovvsrmssssmsssrrisss 1o2S
14-50%; Officer’s Poy oad Almnu FFEPR
Proctical Manool of Marticl Low [Wiener] .....
12:34: Preporotion of Separotion Forms ...
141010 Freperty Auditing Procedures
27:10; Rulan of Lond Waorfore
12:23% Service Record ....
The Soldier and His F-m-lh“,_“..,_... . 2.00
Soldiar ond the low [McComury lﬁd-urﬁli 2.50
S0P, for o Regimentol Adjutont
So You're Going Overiean [Borker| ‘
14-503, Trowel Allowances ond W.D. Personnsl .25
27-251, Treatisn Govemning Lond Worfare . .30
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MILITARY HISTORY
War Through the Ages

Abmonder of Motedoa [Lamb] ........c0000e 3.50
Begimning of the US Army [Jocobs) .......... 5.00
Comar’y Galllc Compoigrt &u.citiiainnsasns 1.50
Du. Picg'y Batte Srudisl ..ocveeerscscscncsaas 200
Filteen Decaive Bottles [Crecoey] .oocovnnsies 4.00
Ganghis Khon [Lomb] . .cocuoneenrcss ST 25
Indion-Fighting Army [Dawneyl ..cocooees cres 3,50
Masters of Mobile Worfore (Colby) .......... 2.00
Military Ingitgtions of the Romom [Vegetiva) .. 1.50

Maodern War (What the Citizen Should Know

Aboul] [Praft] . AP P P
175 Battles lﬂmwl.‘ll'mﬂ R
Short History of the Army ond MMI
Warfmre [Spoulding, Wright, Mickerson)]
Wiar Through the Ages [Monbrom] ...coecussss
Weeld Militory Histery, Outline of [Mitchell) .

Early Americoan Wars

Amarican Compaigns (Steels] Vol | ....0.000 5.00
Amutican Compaigna {Steele] Yol 11 .......... 5.00
Americo fa Arma [Polmer) ......covvicnnrnnan .25
Big Shy [Guthrig] .ccciecnssnnnmnnnnasecasss .50
Blood Brother |Armald] . T kb ran i
| Fought With Custer ﬂhl!j .................. 3.30
Patriot Bottles [AZOF] . ...viceeveerssesss e
The Perilous Fight [Swomen] .....occvscsane 3.50
Soldieny in the Philippines [Sexdton] ........... 25
Stary of the Little Big Horn [Grahem) ... ......- 2.00
They Wers Mot Afroid to Die (Azoy] ........ 2.00
U, 5. Army in ‘Wor ond Feoce [Spoulding) .... &6.00
Wor ol 1B12 [Adama) ...iiieciecsssns 1.00

MODERN LIBRARY BOOKS

The Coast Artillery Journal Book Servics
wocks masi of the fitles in the Modern Li-
brary series. For @ list of oll Madern Library
| books write the Book Service. Modern Li-
brary bock: are $1.25 o copy; Meodem
Library Gionty ore $1.95 a copy; llustroted
Madern Library beeks am §2.50 a copy.

Civil War

Absoham Lincoln ond the Filih Columa [Milton)

Clath edition 3,75, Fighting Farces edifion .25
Conflict [Milbon)

Clath sditian 3.50, Fighting Forces adition .25

Experiment in Reballion [Dowdey]l .......cc0.0 T3
Lea's Lisvtenonts [Freeman] 3 volumes, soch . 5.00
Letters From Lee's Army [Blockioed) .......... 3.50
Lincoln the President |Rondall], 2 woh. ........ 7.50
Memoin of o Voluntesr (Beatty] ....vveeee.. 3,30
Raveilla in Wokington [Leech] -............0 A.7T5
Scotlet Pobch [Lanessber] ......ccocarrnnnneas J.o00
Stonewoll Jockion (Henderson] .......cceeees 5.00
Stiotegy in the Civil War (Deoderick] ......... 2.50
Thres Days (Lomgatrest] .......cc... 2.75
Touched With Fire (Howa] ....cco.- es 300
Yolunteer's Adventures [DeForest] ....... vever 300

Waor Years With Jab Stoart (Blockiord] ........

World War |

Ameticant vi. Germona [By Americon Soldiers] 25
Fighting Tanky 191637 Uoner, Rorey, lchk) ... 2.50
Groat Soldiers of the Fint World War (DeWeerd] .13

The Lot Banalion [lohnion ond Pref) ....... 25
Eeport on Demebilization [Mock & Thurber] ... 3.00
With Pershing in Mexico [Toulmin] .......... 2.00
BIOGRAPHIES

An Americon Doctor's Odywsey [Heiser] . ...... 3.50
Big Yonkee |Blonfost) . SER— N - -
Great Saldien of the S-nud WH'H War

[De'Weerd] . R irs

lobm I, Pershing—My Friend ond Cloxsmate
[Andrews) ...... LEEEaT
Madame Corie [Eve Cmﬂ
McMain Edecator of on Army {lu!u'l]l
Monigomary [Mooreheod] . ....-ccccssiocnis
Soldier of Democrocy; Ensnhowsr (Dowvia) ...,

BrsmsmnEman

THE ATOMIC AGE

The Abwclute Weopon: Atamic Power & World

Ordder [Brodie) - ...ovueneemrenssnsnrnnnres
Atomic Ensrgy [Seyth) .
Atomic Energy annj

Dawn Over Iero 1me] P
Exploining Tha Atom II'I-ch] i I
Journal of Imomology ..overrvrrrnrrrnrnss
Munt Destruction Be Our Destiny (Brown] ... .. .
Mucleonkcs UL 5. Movy] -coo-cscscrasnnsanns

One Werld or MNone [Americon Scisntish) |
Qperalion Cromwoods [Official Photos] .......
Oar Momic Weorld (Los Alamas scentish] . ...
Problem of Redocing Yelnerobility ro A-Bomb
[Coole) .....sss eer At h Sy
frport on hn“nqlmul C.mlrrni of Mm-: Enmrgy

SCIENCE

Animals of the Pocific World ... ...oae -l P
1-240; Arctic MamUel ..ovrromrrsmsrmmrrn e
Arctic Manual [Stelanuon)
Birds ol the Philippines .. nredak
1:231: Elamentary 'Nulhlr Ix er Trﬂrhhl-
Firnt Yeor Callege Chamintry [Lawi) . on
Fewt Yaor Collegs Fhysics . oucsssvaassnsssrnn
Fihes and Shelly of the Pocific World
|Micholy gnd Bartich)

Cloth edition 2.50, Fighting Forces edition
Hondbook of Elemantary Physic |Lindsay] ...
Hew to Live in the Tropea (Huml] ... ...co000e
How fo Lse Your Eyes ot Might
Insects ol the Pocife Waeld [Curran)

Cloth edition 3.75. Fighting Forcea edilion
Mative Peoples of the Focific World (Kesving)

Cloth adition 3.00, Fighting Forcai adiiion
Movigotion for Matiner ond Avigtors [Paloes]
Pacific Ocean Hondbook [Mear] ....ooviiia
The Pocific World (Cuborn)

Cloth edition 1.50. Fighting Forces adifion
Flant Life of the Pocific World [Merrill]

Cioth sdition 3.50. Fighting Forces adition
Primer of Celustiol Movigotion (Favlll] .......
Eaptilen of the Pocific Werid [Loveridga]
Backaty and Jats [Tim) ...ovnvnrernnnncnienin
Fockets & Spoces Trovel [Leyl .....
Surwival

Cloth edition 1.50, Fighting Farce edifion
Treatury of Science [Edited by M. Shopley| ... 398
Whot to Do Abcard o Tranipart (Group of

Schantish)
- Clath wdition 1.50. Fighting Farced sditian

LANGUAGE BOOKS

Arrry Tolk [Colby] o.ocicvivninicransinemnsns
Blitz French [Micet) ,
Blitzy German m-nndll A
Civil and Military German Ehﬁﬂ
Cutrent Spaniak [Martinez)
English for the Armed Forces (Cook & Trowerhick] 1
Fresch Digtlonory for the Soldier [Henln) .
Franch Grammar [Du Mont}
Germon Dictionory for the Soldier [Henio) ...
Geiman Grammar [Gresnfiebd] ... ...ccon00-0e
Invitafion o French |[Modrigal & Lownoy) ...«
Invitation ta Spomik (Madrigel & Madrigal] .. 1
itelian-Englinvh—Engtish-ltalion  Dictionary
[ Wenaly] .
italion Sentence Book [Heniun
The Loom of Longuage (Bodmed) . cipanul
30-257 Milnary Dicionary Englnh-rmmu- -3
30.250: Military Dictionory Sponith-English .
Modern Military Dictionory |Borber K Inndl o
Sponish Dictionary [Heniu}
Speaith Dictionary for the Seldier il-llnml
Spanith Grommar (Gresnfield)
Mhhmlm[lrmhﬁllqlm]
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HOME

What happens when an officer of the United States Army, a man
who has spent his life in the service and is known and respected
from Corregidor to Fort Williams. Maine, is told he is lower than
the lowest Japanese private? How can he keep his self-respect in a
Jap prison camp? How can he keep his sense of humor when he is
shivering in rags, underfed, overworked ?

Colonel Braly answers these questions. Decorated for his service in
the defense of Corregidor, he was one of the Americans taken pris-
oner by the Japs in the early days of the war. In THE HARD WAY
HOME, he tells his own story and the story of his Allied and Ameri-
can fellows, as prisoners of war of the Japanese.

His book is an astounding record of humor, decency, courage among
men who lived for vears under a regime of brutality and open
murder.

THE HARD WAY HOME is a Coast Artillery

Association Book

$3.50

159, discount. if you order from

The Coast Artillery Journal

THE HARD WAY

By Colonel William C. Braly, (CAC)

WASHINGTON 4, D. C.
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As of 10 September 1947

The Journal is including this Address Supplement with
this issue as a ready reference for subscribers desiring to
contact friends whose addresses, they no longer have.
The addresses are those given by the persons concerned.
In the event there are any changes, we shall be pleased
to make corrections in the November-December issue if
notification is received by 18 November.
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631 Pennsylvania Avenue, N.W.
WASHINGTON 4, D. C.



Address Supplement

LIEHTENANT GENERAL

lutes, LeR., Room 4E932, Pentagon Bldg,
Washington 25, D. C.

MaJOR (GENERALS

Barr, David G., Room 3E620, Pentagon, Wash-
ington 25, . C.

Donovan, Richard, Melrose Hotel,
Texas.

Green, Joseph AL, 315 Biue Bonoet Blivd., San
Antonio 2, Texas.

Bomer, Joho L., AAA & GM Center, Fort Bliss,
‘Toxas,

Yomnitzer, Lymap L., 3286 Worthington St
N.W., Washington 15, D. C.

Moore, G. F., Hq., PHILRYCOM, APG 707,
¢/0 PM, San Francisco, Calif.

Quman, William, Ritz-Carlten Hotel, New York
17, N Y.

Seith, Johe P., Wardman Park Hotel, Washing-

Tton, D. C.

Senzel, David, ¢/o Grover, 91 Hudson Rd
Bellerose, L. I, New York. )

Terry, Thomas A., 21 Griffin Blvd,, Asheville,
N.C

Dallas 1,

-

Todd, Henty D, 2301 Connecticut Ave,, N.W.,
Washington, IJ. C.

Wilson, Walter K., 1661 Crescent Place, N3V,
Washingtor 9, D, C.

Wilson, Willlam H., 20 Silver Court, Busling-
ton, Vermont.

Forsier, C,, 2374 Massachnsetts Ave., Washing-
ton, D, C.

BRIGADIBER (GENERALS

Adams, Donald B., 1726 Pennsylvania Ave,
N.W., Washington, . C.

Berry, Robert W., Fort Davis,

ne.

Bowen, Charles F., State House, Concord, New
Hampshire.

Bradshaw, Aaron, Qtrs, 5, Army War College,
Washington, D. C.

Carter, Marshall 5., 4430 ¢ St, N.W ., Washing-
ton 7, Dn. C.

Clark, Frank S., Liberty, Maine.

Crawford, 1. B., 228 Ryder Road, Manhasset,
L. 1., New York.

Panama Canal

Curtis, Charles C., 2625 Allen St., Allentown,
Penna.

Evans, E. A. 2517 Conpecticut Ave, Wash-
ington, D. C.

Haines,” Ralph E., 3038 Lyon $t., San Francisco
23, Calif.
Hardaway, F. P., 4535 Maryland Ave., 5t. Louis

8, Mo.

Hardy, David P., 500 Rivera St.,
16, Calif.

Hesketh, William, Reom 3D731,
Washington 25, D. C,

San Francisco

Pentagon,

Hopkms, Jay P., 530 E. State St

Irvme W;]la:d W., West PAC Bese Cowmd,
APO 244, cfo PM, San Francisco, Calif.

Johason, J'acob C., 6301 Delaware 5t, Chevy
Chase 15, Md.

Keiser, I B., Amay Adv, Gp., APO 909, ¢/o
PM, San Frandsco, Calif.

Keily, Paul B, Hq, 5th Aony, Chicego, Il

Marquat, W. F, Hq., AFPAC, APO 500, ¢/o
PM, Sapn Francisca, Calif.

McConnell, F. C, Hq., Second Trans. Maj. PO,

APQ 593, cfo PM Sen Francisco, Cabif.
Mitchell, James B., North Hadey, Quebec Can-
ada

Cassopolis,

Michols,
Calif.

Pepe, R. B, Hqg., Sixth Army, Presidio of San
Francisco, California.

Pendry, Brycr H., 1012 Gates Ave., Brooklyn,

H. F, 276 32d Ave., San Franaso,

chha.rclson, Williatn 1., 4679 8, 34th Si., Arsling.
ton, Va.

Rinard, Paul R., Gen. Del,, N. G., Wilmington,
Delaware.

Schuyler, Cortland V. R, Quarters 21A, Fort
Myer, Virginia,

Sherrill, 8. H., Signal Assoc,
NV ., Washington, D. C.

Stockton, Edward A., Jr., 2909 29th S, N.W,
Washington 8, D. C.

Tilton, Rollin L., Fort Monzoe, Virginia.

Tobin, Ralph C Hotel Barclay, 111 E. 40th
St., New York N.Y.

Townscnd, J. R., 1821 Dalton Road, Greens-

804 17th St,

bore, N. C.

Weible, Walter L., Qtrs. 2 West, Tort Mc
Pherson, Georgia.

Williford, Forrest E., 206 Eakin St., Blacksburg,

Va.

COLONELS

Adair, Arthur €, 1516 Columbia Rd., N.W.,
Washington, D. C.
Adams, Edward F., Room 206, Big Four Bldg.,
Indiapapolis, Ind.
Adams, Carl Russell,
5t. Louis 14, Mo.
Allport, H. Hamilton, 209 5. LaSalie St,
cago, I11.

Alter, Dinsmore, Box 9787, Los Feliz Sta., Los
Angeles 27, Calif,

Andesson, G. B., G-4 Sec., PHILRYCOM, APO
707, ¢/u PM, Sapn Francisco, Calif.

Anderson, William N., 1558 Brookline Bivd,,
Pittsburgh 26, Penna.

Arlett, Gordon N., Rt
Calif.

Armstrong, James F., 3509 Buenz Vista Ave,
Glendale 8, Calif.

7300 Wellington Ave,
Chi-

1, Box 672, Aubum,

{1]



Arthur, Robert, 1537 Octavia §1., New Orleans
1%, ia.

Arthurs, John F., ., 515 N. ist Si, Masshall-
town, Jowa,

Aug{ust‘ Alfred F., 208 CLIff Ave, Winthrop 52,
Mass.

Babers, Frark H.. PO Box 3391, Orlando, Fla.

Badger, George M., USM.A., West Point, N. Y.

Bajley, Harry C.. 2901 N. Harrison St., Wil
mington 270, Del.

Baker, Albers 5., 34 Auburn St., Concord, New
Hampshire.

Ballough, W. K., 138 Michigan Ave, Daytona
Beach, Fla.

Barber, Edward, Student, Air University, Max-
well Field, Ala.

Barron, Eric $., 4 Stuart Ave, Malverne, N. Y.

Bartlett, L. W., AA & GM Br, TAS, Ft. Bliss,
Texas,

Bates, J. C, RFD, Notrth Chichester, N. H.

Baum, Seymour A., PO Box 248, St. James, L. [,
N. Y.

Bean, Willard F., Lancaster, New Hampshire.

Behr, Frandis J., Apt. 6, May Apts., 615 Univer-
sity Ave., Palo Alo, Calif.

Bennet, Eli E., 342 First Ave,, N., St. Petersburg,
Fla.

Bennett, Rowland K., 40-27 218th St., Bayside,
LI, N Y.

Bentley, George T., 23731 Marshall Ave., Dear-
born, Michigan.

Benr, Herbert T, RFD 1, Palma Sola Pk.,
Bradenton, Fla.

Berle, Charles H., 117 Liberty 5t, New York,
N.Y.

Berry, Coburn L., 428 South 24 St.,, Warrington.
Fla.

Bethea, David W., Jr., Dillon, South Carplina.

Biehl, Philip F., Peiping Hg. Gp., APO 912,
c¢/o PM, San Francisco, Calif.

Blaney, George, Main St., Centerville, Mass.

Bogart, Frank A., Dept. Hgs.,, APO 942, c¢/o
PM, Seattle, Washington.

Bottormns, Maitland, 6340 Woodline Ave., Phila-
delphiz 31, Penna.

Bowering, Benjamin, 21 Arlena Terrace, Ramsey,
NI

Boyd. Harry R., 5711 N. 26th 5t., Arlington, Va.

Baver, C. M., 2517 Conneciicut Ave, N.W.,
Washington, . C.

Brackman, Roy, 430 Spring Ave,
Groves 19, Mo.

Braly, fWiIIiam C., Rt. 3, Box 1972, Lafayette,
Calif.

Brey, William G., Car. Br., Fin. Div, OMGUS,
USFET, APO 757, ¢/o PM, New York, N. Y.

Brown, James D., DACHOU Det., 7708th War
Crimes Grp., APQ 407, /o PM, New York,
N. Y

Webster

Builard, Abraham L. 2611 Walke: 5t., Cleve-
fand, Tenn.

Bullene, Lathrop H., 39 Whitehall 5, New
York 4, N. Y.

Burneli, Nathaniel A., Qtrs. O-4, Ft. Meade, Md.

Burnett, John R., 407 East Cambridge St., Col-
lege Pk., Ga.

Campbell, A. H., Kennedy Warren, 3133 Cog
necticut Aver, N.W., Washington 8, D, C,
Carrofl, James B., Rm. 1273, Subutban Stating
Bldg., Philadelphia 3, Penna.

Caspenter, William T., 1618 Myrtlewood Dr,
Tuscaloosa, Ala.

Carswell, Robest M., PO Box 606, Eustis, Fiy.

Carter, Clifton C., Wardman Park Hotel, Apy
773, Washington 8, D, €.

Carter, Gordon L., 34 Congress 5t., Portland 3,
Maine.

Carter, Marshall 5., 4430 @ St, N.W., Wagh.
ington 7, . C.

Carruthers, Douglas C, Box 26A, Motor Ry,
1, Kay St., New Kensington, Penna.

Cary, M. G, $.5.&P. Div., Hags., EUCOM, APQ
757, ¢/fo PM, New York, N. Y.

Case, Homer, Room 2C681, The Pentagon,
Washington 25, D. C.

Catlett, J. T., 17 Comeltus Ave., Schenectady 8

Y

N.Y.

Caulk, J. D., Jr., 10 3. Stuyvesant Dr., Edgemooy
Terrace, Wilmingion, Delaware,
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Boys, R. C., 450-4 Kearney Ave, Ft. Lcaven-
worth, Kansas.

Bradshaw, Leon S., Box 1099, Salishury, N. C.

Brady, Daniel ], 258 Beacon St, Boston, Mass.

Breite, W. W., 720 Sheldor Bldg., 461 Market
St., San Francisco, Calif.

Brewerton, Henry R., 322 W, Beechtrer Lane,
Wayne, Penna.

Britton, T. A., 2 Britton Lane, Montgomery 6,
Alabama.

Brown, G. E., 4247 532d Rd. S, Fairlington,
Alexandria, Va.

Brown, Ravmond L., Green Pastures, Darien,
Conn.

Brown, R. L, 366 Highland Ave, 5.W., Roa-
noke, Va.

Brownson, H. M., 20014 Meyers Rd., Detroit 21,
Mich.

Brubaker, Joha H., 21 S. 2d St., Easton, Pennz

Brucker, W. H., SS&P Div.,, WDGS, Washing-
ton 235, D. C.

Buker, Norman ., 6191 Rogers Pk. Place, Cin-
cipnati 13, Ohio.

Buntin, Thomas J., Wilmatt Bldg,
Orange Ave,, Otlando, Fla.

Burnham, Car] Von H., 961 Indian Rock Ave,
Berkeley 7, Calif.

Butterfield, Kenneth €., 16261 Snowden Ave,
Detreit 27, Mich.

Byers, Lawzence W, Box 438, AA & GM Br,
TAS, Ft. Bliss, Texas.

Caldwell, D. J, 1211 Cedrow Ave., High Poiat,
N.C

Campbell, Raiph L., 6617 Lake Shore Dr., Min-
neapolis 9, Mion,

Cassidy, R, T., 3355th ASU, Fla. National Grard
Instructor, Pensacola, Fia,

Catlin, William, Jr., 301 Park S, Jacksomvilie,
Fla.

Cauthen, William A., Hq., Third Zone, AGRC,
APO 887—Nancy—c/o PM, New York, M. Y.

Chambers, Acthur K., R. 7, Box 484, Olympia,
Washington.

Christie, Walter E., 23 E. Verand, Route 2,
Orinda, Calif.

Clay, William L., Qtrs. 117, Picatinny Arsenal,
Dover, N. T.

Clewe, Tempie S., 4211 Howe St., Oakiand 11,
Calif,

Cochran, Maurice D., Blacke Butte Route, Cot-
tage {Grove, Oregon.

Cothn, R. B, §6th FA Bn., 12ih Inf. Div,, CPS,
APQ 413, ¢/o PM, San Francisco, Calif.

Coiles, Cleo E., 2441 Arlington Ave., Davenport,
Towa,

Comolli, Joseph F., 251 South St., Concord,
N. H

09 &

Comstock, Richard H., 38 Rodney Place, Rock-
ville Centre, N. Y.

Conell, Joseph C., Hy., 8th Army, I1.G., APO
243, ¢/o PM, San Francisco, Calif.

Connor, R. T, 20 N. Stanworth Dr., Prince-
ton, N. 1

Conrad, Joha E., Box 308, Roxboro, N. C.

Cooper, Harry B., Pacific Sect., APQ 827, ¢/o
PM, New Orleans, La.

Caoper, Robest C,, 26 Beechwood Rd., Flosham
Park, N. J.

Cox, Thomas R., 328 Atlantic Si,
Conn.

Craig, David, Hq., Engr. Sch, Ft. Belvoir, Va.

Creamer, Frank €., 130 N. Holly 5t., Ander-
sop, 5. C.

Cr%ssman, Louis (5., 219 Walnat St., Sellersville,

d,

Stamford,
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Cromweli, W. H.,, 104th AAA AW SP, Al
NG, Florence, Alabama.

Crossman, J. E., 6028 Calvin Ave, Terzana,
Calif.

Cummings, Walter J.,, R.R. 17, Box 821, India-
napolis, Indiana.

Currie, Allan A., Bell Tel. Laboratories, Whip-
pany, N. J.

Daley, P. W., 130 Glenwoed Pi., Anprora, IlL

Dagnieison, Durwood C., Clyde, Kansas,

Darrah, J. T., G-3 Div, Hq., AGF, Ft. hMonroe,
Va.

Davis, G. M., 227 Washington Highway, Buf-
falo 21, N. Y.

Davis, Lee J., 304 3d St., Ft. Leavenworth, Kaps.

Davis, Thomas Q. 8248 28th N.E, Seattle 5,
Washington.

Day, F. E,, Hi. Inst. of Tech., 3300 Federal St.,
Chicage, Il

Dean, Louis B., 3 Pasadena Ave., Nashua, New
Hampshire.

De Frees, L. ], Lyonbaven, Va.

Dimmeick, H. $., 341 Kathmere Rd., Havertown,
Penng.

Dodson, M. B., 433 N. Chesier, Pasadena 4,
Calif.

Donelen, Thomas E., 219-16 139th Ave., Spring-
field Gardens, N. Y.

Donnelly, Pavi I, 1831 Deleware Ave, Wil-
mington, Delaware.

Drexel, Corrad G., Quarters 32-A, Ft. Scoft,
Calif,

Diyer, James C., Ji., 2 Greenfield Lane, Roches-
ter 10, N. Y.

Dubois, Jesse B., 762 Franklin S5t, Grenada,
Miss,

Dueker, F. E., 305 Hazrison, Seattle 9, Wash.

Duff, Charles B., 200 Raymond St., Chevy Chase
15, Md.

Duke, David H., PO Box 2010, Wichita Falls,
Texas.

Dunwoody, William K., 2246 South 16th 5t
Broadview, Mayweod, Hi

Eason, James F., G-3 Section, Hq, AGF, Ft
Moaroe, Va,

Fhel, H. W., G4, GHOQ, FEC, APO 500, /o
PM, San Francisco, Calif.

Eisenbrown, Joseph D, PO Box 936, Reading,
Penna.

Eilest, L. J., Stu, Air Comd. & Staff Sch.,
Maxwell Field, Ala. :

Ellis, W. F., G-1 Sec,, GHQ, FEC, APG 500,
c/o PM, San Francisco, Calif,

Emery, Paul S, 51 Ridgeway Ave., Sanford,
Maine.

Emmert, H. D., Tr, 5705 Y. Burnham 5t,
West Allis 14, Wisc.

Engelhart, E. Carl, 39 Hillcrest, Mill Valley,
Calif.

Bubank, Perry H., 1840 Loma Vista St, Pasa-
dena 4, Calif.

Everett, P. L., Hq, 58th RT Bn., 12th Regt,
Ft. Ord, Calif.

Fambrough, James Mcl,
Housten 4, Texas.

2026 Branard St

Farnham, George 'W., 332 5. Michigan Ave,
Chicago 4, HL

Farnsworth, Edward E., Jr, A.C.C. Rumania
APO 512, cfo PM, New Yark, N_ Y.

Facquhar, Melville T., 35 Grant St., Utica, N. ¥

Farren, James H., 132d AB Bo,, 1ith AB Div,
APQ 468, ¢fo PM, San Franasco, Calif.

Felker, Genzge W., I, Daa River Mills, Inc,
Dasnville, Va.

Ferrel, H. B., Room 3D161, AC AS—2, De
fensive Air Branch, Washington, 1. C.

Fields, Myrah, PO Box 427, Harrisonburg, Va,

Finkenaur, Robert G., G-S Sect, AAG, APO
909, c/o PM, San Francisco, Calif.
Fish, james H., c/o ROTC Unit, Michigan Staie
Agricultural College, East Lansing, Mich.
Foote, Sencca W, [astructor, New Mexico N.G.,
Box 1018, Santa Fe, New Mexico,

Foster, R. J, Grand View ‘Lodge, Brainesd,
Minn.

Fowles, Leslie Q., Apt. 10, 211 South Naches
Ave., Yakima, Washington.

Fr:;ﬁklin, J. %7, 306 Bradley Bldg., Springfield,

Frankson, P. O., Jr.., Gunfire Support Sch,
U.SN.OB,, Little Creek, Va.

French, Kendrick S., 44 Cedar Road, Rochester
13, N. Y.

Frith, Robert E, G-4, HAF MID PAC, APO
958, ¢/o PM, San Francisco, Cali.

Frohman, Irving G, 9i-01 Blvd, Rockaway
Beach, N. Y.
Fuller, A. L., jr., Hgs, 209th AAA AW PBn,
5P, APQ 503, ¢/o PM, San Francisco, Calif,
Gamble, Andrew §., c¢/o Capt. ]J. S. Rosenthal,
US Coast Gd. Trag. Station, Groton, Conn,
Gatd, H. P., Manila Casual Cir,, APO 900, c/o
PM, San Francisco, Calif.

GaIliilen, George R., 509 E. Clay 5t, Collinsville,

Grﬁ_i‘aiser, William P., Box 650, Greenwood,

iss.

Gee, John R, Jr., La Plata, Md.

Giffin, Stewart S., Bainbridge, Ohio.

Gilbert, C. M., 112th AAA Brigade, CNG,
1800 Mission St., Sam Francisco, Calif.

Goldman, Mever L., 214 E. Armour Blvd,, Kan-
sas City 2, Mo.

Gough, 4. Deane, 2600 Ridge Rd. Dr, Alex
andria, Va.

Green, John W, Box 250, Kansas State College,
Manhattan, Kansas.

Greenlee, H. R, Jr, 4166 South 36th St.
Arlington, Va.

Grevemnberg, F. C., 205 Bd. of Trade Annex,
New Qrleans 12, La.

Griffin, James J., Hg., Second Major Port, APQ
503, ¢/o PM, San Francisco, Calif.

Gubl, R. C., Hgs, ORC, Va. Mil. Dist,, 1st &
Broad Streets, Richmonrd, Va.

Guiney, P. W, jr., Hq., 3d Zone, AGRC, APO
58, ¢/o PM, New York, N. Y.

Haggerty, Francis V. J., 2705 North Broom 5.
Wilmington, Delaware.

Hall, L. A., Dept. of Soc. Sc., U.SM.A, Wes!
Point, N. Y.
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Hamelir, R. W., Plags Bz, 8§ & P, Hq., Earo-
pean Command, APO 757, cfo PM, New
York, N, Y,

Hampton, W. A, The Artiilery Center, Ft. Sill,
Oklahoma,

Hart, J. A, 60 Bodney Plare, Rockville Cen-
tre, ™. Y.

Haskell, H. G., Hq., 5th Sv. Comnd., 2d Army,
Fort Hayes, Columbus 18, Chio.

Haskett, George M., 210 Maple Park, Qlym-
pia, Washington.

Hawkins, Benmjamin A., 703 Potter St, Red
Wing, Minnesota.

Haynes, Wesley E, 92 Rockingham St., Con-
cord, New Hampshire.

Hays, George M, 237 W. Miami Ave, Logans-
port, Indiana.

Hearn, Jobn V., Jr., 73% Berkeley Rd., Colum-
hus 35, Ohio.

Heesch, Herman F., 101 Lincoln Blvd., Merrick,
LI, N Y.

Hendrickson, Anselm, 12 Prescott, Nashua, New
Hampshire,

Hiddleston, Eugene W., AA & GM Center, Tt
Bliss, Texas.

Hill, C. C., University Station, Gaincsville, Fla.

Hill, Charles W., Qtrs. 28-B, Ft. Scott, Calif.

Hillberg, L. J., LS. M.A., West Point, N. Y.

Hines, V. G., 466 Olympic Blvd., Bverett, Wash.

Hodges, Ralph D., 4827 Montrose Ave, Ft
Wayne 3, Ind.

Hoffman, T. F., Hgs, 7712, ECIS, APC 172,
c¢/o PM, New York, N. Y.

Hollend, Edmund L., 112 Beacon 3t., Hartford
s, Conn,

Holt, R, H., Armed Forces Staff College, Nos-
folk 11, Va,

Holton, Darwin 8., 206 N. Central, Cameron,
Texas.

Hopper, Daniel A, 77 Grant Place, Irvington
i, N. J.

Hotchkiss, Allen G, 1571 Dean St, Schenec-
tady, N. Y.

Hunt, Paul ™., 20 Howard 5t., Haverhill, Mass.

Irvine, Michael M., Hq., Alaskan Dept, APO
942, Seattle, Washington.

Jacobson, TJulius, 4023 Augusta Ave, Rich-
mond, Va.

Janowski, Raymond A, 112 Lexington Ave,
Passaic, IN. J.

Jardine, Johm E., Jr., 1410 8. Marengo Ave,
Pasadena, Calif.

Jeftries, James C., Jr., U.S. Mil. Grd. Miss,
APC 834, ¢/o PM, New Crleans, La.

Jeter, Bussell, Church Street, Union, 5. C.

Tohnson, R. L., Ord. Sec, Hq., AFWESPAC,
APO 707, ¢/o PM, San Francisco, Calif,

Johnson, Thomas W., Wolcott, N. Y.

Johoson, Wiltiam B., Jr., 305 Weaver Rd., Roa-
noke, Va.

Jones, Robert Bruce, PO Box 143, Tuscaloosa,
Ala.

Joseph, Henry B., 5306 17th N.E., Seatile,
Wash.

Kaliis, Stephen A., Bellarmine High Sch., Ta-
coma, Wash.

Kardos, Alsed E., T.C. School, Ft. Eustis, Va.

Kaufiman, Roy K. 108 Old Custom House,
Denver 2, Colo.,

Kelley, S. R, Hq., 10th Const. Regt., APC 154,
c/o PM, New York, N. Y.

Kemper, Wilmer G., Mis. Language Sch., Pres.
of Monterey, Calif.

Kendall, J. W., ¢/o Bekius Van Lines, 1335
S. Figuerca St., Los Angeles 15, Calif.

Kenison, Frederick D., 47 Maple S5t., Littleton,
WNew Hampshire.

Kessler, Robert H., 1830 17th St., N.W., Wash-
ington 9, D. C.

Kilimer, I3, F, 1440 Clinton St., Garland, Tex.

Kinard, W. H., Jr., The Arstillery Sch., Ft. Sill.
Okiahoma.

Kintner, William R., 3536 South Wakefield St
Arlingion, Va.

Kirkbride, Chazles N,
Mateo, Calif.

Klink, W. %. 1000 Lomita Dr., Bakersfeld,
Calif.

Klobe, A. H., Rt. 2, Box 340, Hopkins, Minn,

Knape, David R, 14892 Wadkins Ave, Gar-
dena, Calif.

Kosciclmiak, A. A., Dir. Plans & Statistics, Hq,,
PHILRYCOM, APC 707, ¢/o PM, San Fran-
cisco, Calif.

Kreinheder, Waiter R., 311 . 10th 5t, Leaven-
worth, Kansas.

Kunz, Claude A., Route 2, Pullman, Wash.

Kuyper, T, H., 7154 Armitage Ave,, Chicago 35,
i

360 Eim 5t, San

Langford, Clarence A., Theatre Br.,, Qirs. 274,
USMA, West Point, N. Y.

Lanterman, Jack V. 5., 3310 27th 5t, WN.W.,
Washington, D. C.

Latson, Werner L., AGF Bd. No. 4, Ft. Bliss,
Texas.

Laskowsky, Rudoiph, A4AA & GM Cir, T
Bliss, ‘Fexas.

Lazar, A. M., Army & Navy Club, Washington,

L. C

Lennhoff, C. D. T, 35 Ashley St, Hartford 5,
Conn,

Leonard, Robert §, RD 1, Zelienople, Penna.

Lewis, C. L., Casual Officers Co., Camp Stone-
man, Ord., Pittsburg, Calif.

Libit, BEdward, 3402 Carmen, Chicago 23, il

Light, Bverett I3, 867th AAA Auto Wpns. Bn,
APQ 936, ¢/o PM, San Francisco, Calif.

Lind, Henry D., GSC-—General Has,, 5-4 Sect,
APQ 300, ¢fo PM, San Francisco, Calif,

Lipscomab, Lafar, 1018 Chester St, Alexandria,
La,

Liwski, Francis A., G-1 Sec., 8th Ammy, APO
343, /o PM, San Frandisco, Caiif,

Lizardi, Francisco, Box 403, Caguas, Puerto Rico.

Lodge, R. 1., 7337 Drexel Dy, University 5,
M

o.
Lombardi, Lucian, 1210 Post Road, Fairfeld,
Conn.
Luczak, B. R., ORDTY.4C-367, Pentagon Bldg.,
Washington 25, D. C.
Lutz, J. C., 6407 Hammel Ave., Cincinpnati 12,
Ohio.
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McBride, Walton E., Ruston, 1a

McCormick, J. X, Instr,, Washington IN.G., c/fo
the Armory, Tacomz, Washington.

McEnigy, C. T, 111 Fast 16th St, iNew York 3,
N Y.

McFeely, Henry (., Box 25i, Rt 1, Sinking
Springs, Pa.

Mc{';;ee, C. L., 2039 Obbingtor Ave., Evanston,
HL

McGoldrick, Francis M., 1201 ¥, California 5t.,
Pasadena, Calif.

McGuire, Mathew J., 62 Patterson Ave., Strat
ford, Conn.

McKee, Geotge S, 411 Fairview Road, Spring-
field, Penna.

Mclamb, N. A., Hg, RYKOM, Mil. Gov't,
APO 3317, ¢fo PM, San Francisco, Calif.
Macmillan, Andrew R., 25 Puritan Rd., Reading,

Mass.

Main, Robert W., Cont. Div.,, Hg., AGFPAC,
APO 958, c/o PM, San Francisco, Calif.

Maki, George E., 14415 Archdale Rd., Detroit
27, Mich.

Mannes, C. O, Jr., Hq, Spec. Trps., XXIV
Corps, APO 233, ¢/o PM, San Francisco,
Calif.

Markert, Benjamin F., Jr,
Mason Dr., Arlington, Va.

Marsh, C. T., Jr, Hqg., First Army, Govemnors
Island, New York, N. Y.

Martin, John B., 414 South 47th St, Philadel-
phia 43, Penna.

Martin, Murry J., Room 215, Bldg. 161, Ft
Monroe, Va.

Martinelli, John, 108 Second Ave., Newark 4,

326 N. George

NI

Master, El Roy P., Berksvedt Farm, Robbsonia,
Penna.

May, M. W, Jr., P&T Br., Civil Aff. Div.,, War
Dept., Pentagon, Washington 235, D. C.

May, Samuel, 130 Maple Ave, Washington,
Penana.

Maynard, H. H., 5602 San Jacinto, Apt. 1,
Houston, Texas.

Meagher, Joseph M., 604 Tompkins
Mamaroneck, L. I, N. Y.

Meermans, Leonard H., RFD 2, Allison Park,
Penna.

Meigs, Beverly V., Alward Ave., Basking Ridge,
N. T

Meinert, Fred H., 303 Mills 5t,, Fl Paso, Texas.

Michael, D. T., 5042 Anderson Place, Cincin-
nati, Ohio.

Michelet, Howard E.,, USAMGIK, APO 235,
¢/o PM, San Francisco, Calif.

Miller, Edwin, 575 Johnson Ave., Brooklyn,
N. Y.

Miller, G. E.. WCID &, APD 633, c/o PM,
New York, N. Y.

Mitchell, Elmo C., 230 E. Cambridge, College
Park, Ga.

Moody, A. E., PO Box 1109, Dodge City, Kans.

Moorman, R. R., 605 East Clark St, Cham-
paign, L

Morgan, Richard L., Hyg., 933d AAA AW Bo,
APO 503, ¢/o PM, San Francisco, Calif.

Ave.,

Mott, Frank E., 211 Rockingstone Ave., Larch.
ront, M. Y,

Marphy, J. j., 3424 Crmig Ave, Cincinnati 11,
Ohic.

Murray, D, B, ROTC, Oregon S:ate College,
Corvallis, Oregon.

Neagle, F. E,, jr, 21 East 14th St, NNew York
3, N Y.

Neely, T. R, 1301 Ugion Trust Bldg., Pitts-
burgh 15, Penna.

Nelson, W. M., Second Mazine Div., Camp
Lejeune, MNew River, N, C.

Newcomer, F. K., Jr., 1817 5. George Mason
Dr., Arlington, Va.

Nodell, Richard E., Box 215, Farmingdale, N. Y.

Wosrish, Vernon M., 41-68 Forley 5t., Elmburst,
LI,LNY.

Nurpamsaker, . O., 905 Woodmont Blvd., Nash-
vilie, Tenn.

Nutting, Daniel C., 2434 31st Ave, W., Seaitle
99, Washington.

QOakes, William J., Morris St., Clymer, Penna.

{rConnor, D. A, G-5 Advisory Gp., APO 909,
c/o PM, San Francisco, Calif.

O'Connor, 3. C, 80 Nomman Ave., Brooklyn
22, N. Y,

Ogden, Milton L., 9407 Flower Ave., Silver
Spring, Md.

Orbeck, Marstin J., 401 Wildwood Ave., Ann
Arbor, Mich. .

Orman, Leonasd M, USMA, West Point, N. Y,

Parker, James €., Dir. of Supply, Ft. Custer,
Mich,

Passarellz, P. F.,, 271st FA Bn, APO 201, c/o
PM, San Francisce, Calif.

Patterson, C. G., Armed Forces Staff College,
MNozfolk 11, Va.

Peca, Peter 8., AGF Bd. No. 4, Ft. Bliss, Texas.

Persell, R. M., 1524 Harmony St., New Orleans,
La.

Phillips, Anthony J., Jr., 833 Elsbeth St., Dallas,
‘Texas.

Pindar, George F, tst AAA GM Bn., WSPG,
Las Cruces, New Mexico.

Pirkle, Russell L., Jr., Ft. Adams, R. L

Platt, R. G.. G-1 Div.,, HAF MIDPAC, APO
958, c¢/o PM, Szn Francisco, Calif.

Pons, Pedro A., Box 211, Hato Rey, Puerio Rico.

Pope, Thomas H., 107th AAA AW Bo, 5P,
Newberry, S. C.

Pratt, F. E., ¢/o Stu. Detachment, Comnd, &
Gen. Staff College, Ft. Leavenworth, Kansas.

Priest, P. B., 536 Dickman Rd., Ft. Bliss, Texas.

Pryor, R. H,, 56 Henderson Rd., Bdltimore 20,
Md

Quarles, William W., Hollow Tree Ridge R4,
Darien, Conn.

Quinian, Edward W, 532% 1lith Ave. So.,
Minneapolis, Ming.

Raleigh, R. C., 3326 Greene St, Philadelphia
44, Penna.

Ramey, H. S, PO Box 1145, AA & GM B,
TAS, Ft. Bliss, Texas.

Ramsey, W. W., 4431 Pleasant Valley, Oakland
11, Calif.
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janncy, D. A, 2d Zone, AGRC, APO %8, ¢/o

" PM, New York, N. Y.

Raech, Alfred R., Gen. Del, Rodes, Calif,

Rawls, Jabus W, Jr, 4632 Northwood Dr,
Baltimore 12, Md.

Rayymond, Montgomery B, 88 Ingalls Rmd Ft.
Moaroe, Va

lm.l Fcrdma.nd L, 4027 Morrell, San Diego 9,
H:nn' M., %30 N.W, Broad 5t Southern
P‘mﬁ. 8l ol

Paul L, 3377 East 149th 5t, Cleveland
Ohio.
Rews, John A, Hg, PHILRCOM, APO 707,
¢fo PM, San Francisco, Calif,
lfm:, Charles L, 171 Fairway Dr., West
vewton 65, Mass.
febkop, R. G, HYOGO, Mil. Gov't Team,
APO 317, c/o PM, San Francisco, Calif.
Renfrew, C. L., 68 Fowler St.. Kenmore, N. Y
I, H. B, 2434th ASU, Hampton Institute,
Hampton, Va

m w.udn-. H,

| J McF., Jr., Off. Ch. of Transp., PL. Int
?mugnn. 3D540, Washington 25, D, C
l.kmm. William H., 3642 Devonshire Rd De-
troit 24, Mich.
Iﬁﬂllr. ].lmn H. 6732 SE. 29th Ave, Port-
land,

Orre.
Rirerbiush, M, F. 1st AAF Base Unit, Bolling
Field, Wishms;tnn, D. C
ins, Alvin D, Hg.,, 138th AAA, APO 503,

t/o PM, San Francisco, Calif.

Robbins, Orem O, 1911 Kenwood Phwy., Min-
neapolis, Minn.

Rogers, Daniel, Linglestown, Rd. 1, Dauphin
Co., Penna.

Rogers, Paul W, 1445 W. Third Ave, Colum-
bus B, Ohio.

Root, W. G., Hg, Transportation Sch., Fu,
Eustis, Va.

Roth, Arthur, Air War College, Maxwell Field,
Montgomery, Ala.

Roth, Irving D.. U5 Naval Sch.,
MNewport, R, 1

tlmhw\ctl, F. ., Amer
mania, ¢/o Msz. Ctr. Br., Int. Div,,
Washington, T, C

Royse, Donald, Elk City, Oklaboma,

Rumph, Raymond W, Dc'.p’t of MPxXL.,
LUSMA, West anr Y.

Sahine, J. 5. 536th AAA Gun B, APO 707,
cfo PM, San Francisco, Calif,

fan Souci, Robert A, 490223 Ave, San Fran.
cisco 21, Calif

v

128% Boston Ave,, Brideeport

MNaval Base,

Lez., Bucharest, Ru-
Pentugon,

Santilli, Carl. DONG, 419 North Kenmore,
Arlington, Va,
Shacfer, A. F., Hg, Mariznas-Bonius Com.,

APO 246, cfo PM, San Francisco, Calif.
Schafbuch, Donald V., G-4 Sec, Panama Can,

Dept., APO 830, ¢/fo PM, Mew Orleans, La.
Schott, Carl H., Jr., 132 West 9th 5t.. Cincinnati

2, Dhio
Schrader, 1. R. Jr., USMA,

cfn Math Dept.,
West Point, N, Y.

-

Schreiber, W, L, Seacoast Serv. Test Sect,
AGF Bd. 1, Fr. Baker, Calif.

Schumacher, C. A, 1116 Embury St, Pacific
Paliudu. Calif.

Sclt:f.:l‘?-’illi:m A, 52592 Aldama St Los Angeles,

if.

Selwyn, George V., 35517 Connecticut Ave,

Washington 13, D. C.

Shaver, Maurice P, 420 Grant Ave., Ft. Leaven-
worth, Kansas

Shearouse, J. D., Armed Forces Staff College,
Maorfolk 11, Va.

Sherman, Elmer R, 2 Heneht 5t, Westerly,
Rhode Island. -

Shumaker, Thomas P, 94 Circlewood Rt 4,
Tuscaloosa, Ala.

Sigel, Dave, 4014 Brooklyn, 310, Seattle 5,
Wash,

Sil{:, Tom W, 4674 36th St South, Arlington,

a.

Singleton, Burt N, 263d CA Bn., SCNG, 1404
W, Palmetto St., Florence, 5. C.

Singleton, C. E., Hgs., Ga. Mil. District, Atlanta
3, Ga

Smigelow, H. G., 8139th Det, Army Exch. Serv,
Hg., FHILRYCOM, APO 707, ¢/o PM, San
Francison, Calif,

Smith, H. T.. Hq. Dt., 7800th SCU, APO 403,
cfoo PM, WNew York, M. Y.

Smith, K. ., Stu. Det,, Command & Staff Col-
lege, Ft. Leavenworth, Kansas,

Smith, R. G, Jr, N. W, Mil. & Naval Academy,
Walworth, Wisconsin,
der, Charles E., Jr,, Ruxton 4, Maryland,

S Milwon G., 1136 McClellan St., Los
Angeles 24, Calif,

Spaans, Hamld R, 210 Pine St ¢/o Tele. Co.,

isburg, Penna,

Spangler, Richard 5, %01 Tennessee Ave., Alex-
andria, Va.

Spann, C. E, Comnd, & Gen. Staff College, Fr.
Leavenworth, Kans.

Spengler, Henry M., 1t Com’d. Class, CEGS,
Ft. Leavenworth, Kans.

Spgin, I. F, 3319 13th 5, NW., Washington,

o)

Spoon, Donald O., Box 919, Abcrdeen, Wash,

Squire, John W, Box 30, Danville, Va.

Stayton, Tom V., Hgs, AGF, Ft. Monroe, Va,

Stearns, Reid F. 278 Orchard Road, Newurk,
Delaware

Steel, Preston, PO Box 646, Wilmington, Del.

Steele. John €, 117 Old Ford Rd., Newport,
R I

Steely, Oscar B, Stu. Officer, C.&G.5, College,
Ft. Leavenworth, Kansas,

Steinen, Robert, State Teachers College, Oswego,
M. ¥

Stevens, R. A, Jr., Tokyo-Kanagawa Mil. Gov't.
Dist., APO 503, ¢/o PM, San Francisco, Calif.

Stewart, Leslic M., Qtrs. 30-B, Fr. Scott, Calif.

Stienmier, Harold, Box 161, Mintumn, Colo.

Stockdon, Wallace 1., Ir., 1915 3d Avenue, Rich-
mond 22, Va,

Swone, R. O, MI5, Lang. 5ch., Presidio of Mon-
terey, Calif.
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Swwl.n.-lphﬂ.,ﬂﬂ?rmpmm San Mateo, Weinstein, Henry R, 103 5t George 5t
Augustine, Fla.

Sl:m:lr.lm. William A, Jr, Qurs. 0%, Fr. Bliss,

Stunmr. Charles E., Jr, 3128 Central Ave.,
Memphis, Tenn.

Swearingen, C. M., 1825 Almeta Ave, NE,
Atlants, Ga.

Tanner, Charles H, Hdg., HDB, APO 826, ¢/o
PM, New Orleans, La

Tappan, Robert E., 333 North Pennsylvania Se.,
Indianapolis 4, Ind.

Thomas, Gordon C, 1346 Midland Ave, Apt
2H, Bronxville, N. Y.

Thomas, R. O., City Hall, Porterville, Calif.

Thompson, Ed,g:: H., Jr, 3535 Nevada Ave.,
N.W., Washington, D, C.

Timp-mn.G C.RR: 3, B:I&mg,Hh:h

Thompson, Walter G., 923 Maycroft Road, Lan.

Mich,
Th::l:a‘lm William L., Hg, AGF, Plans Sec-
tion, Fr. Monroe, Va.
Thorpe, Paul H., 930 East 3d South, Salt Lake
City, Utah.
TH;:,*K. E, 1136 Broadway Court, Seattle 22,

Tlmﬂt&. , Clarence A, 28 Polo Road, Great
Tingle, ﬂuﬂu T, 3314 Northampton 5t
N, Wuhm D C
ovm:r I] 1211 East Chestnut, Olney, III.
Hur'_r F.. Post Hq, APO 954, ¢/o
PM. San mel:u, Calif.
Turn:t.}u-'mﬁ 31% 3d 5t Apt. 2, Fr Leaven-

TTmn H Jr, Hq., Heidelberg Mil. Post.,
4“5. w’uP‘M Mw York, N. Y.
Utke, R. O, Qirs. 322, Fr. Bliss, Texas.
\Flul qulmn H., Jr, Qtrs. 281, West Paint,

".l"e-sul w. N., 5to. Det, Comnd. & Gen. Staff
Cuilm. Ft. Lt:mwnrrh. Kans.

Vickers, Louis T., 3 Ellis Rd., Havertown, Penna.

Vochl, Wilford E H., Hg., Base M, APO 74.2 2,
c/o PM, San Fﬂnrlsm. Calif.

Vtﬁrh;u, John 5, 62 Beech, White Plains,

Walla, Everett ., 1024 South Palm Ave., San
Gabriel, Calif,

Walla, Julius F., 8%31 3%h Ave. Elmhurst,
LI NY.

Wallis, Severn T. 11,
Wilmington, Delaware.

Ward, Edgar R. C, RFD %, Portland, Maine.

Wardell, Herbert O, RFD 1, Box 60:B, New
Castle, Delaware.

Warfield, Benjamin M.,
Alameda, Calif.

Watson, Pardon D., PO Box 584, Newport, R, |

Wﬁ.\'ﬁ. L C, 3050 London Rd., Duluth 4,

inn

Weber, M. G., Armed Forces Staff College, Nor-
folk, Va

Weinnig, A. 1, 210 Walout Place, Haventown,
Penna.

1302 Delaware Ave.,

1521 B Alameds Ave.

Weld, 5. L., Je, G-3 Sect, HAGFPAC,
938, c/o PM, San Francisco, Calif.

Wcls.h, Spurgeon E., 4447 Murdock Ave.,
York 66, N. Y. Nﬂ

West, Melbourne H., 1365 Harbor St Div, i
Highways, San Diego 1, Calif.

Williams, James M., 60% Princess 5t Mﬂ
andma, Va.

Wollaston, P. H., Room 9, Nat. Guard
10th A\-:_, Pnﬂh.n&, Ore hmﬂ

Armed Forces Sud Col
hﬂtf:lg ll ‘h h“

Yang, Y. M., 2340 Massachusetts Ave., Nwi
Wnﬂ'rimtnn. L C 4

Young, C. G, G-3 Sect, Room 227, Hg
Army, Presidio San anr.s's-m. Calif.

Zacharias, Robert M., PO Box 422, La
Penna.

Zwissler, Herman A, PO Box 504, F‘.ltr]mm
LIoN. Y-

Majors |
Ackner, Ned, Hg., 3d Repl. Depot, APD &
/o PM, New York, N. Y.
Adams, R. €., 10 M. Hope St., Pittshergh

Ahrens, A. M., 630-3 McClellan, Fr. l.uml
worth, Kans,
Allen, Thomas L., 116 N. Prevost St., Andlmnl,

L o

Anderson, John E., Jr, 162 Alexandria w
N.W., Atlanta, Ga.

Anson, Paul A, Grand Ronde, Oregon.

h:lu-mun. George, 236 East 68th St,, New \'ml,

J’ultmm Edwin 5., Box 265, Santa B;uhm,
Calif, '

[
Baker, Phillip H, Hq., 377th Port Bn., APO
244, /o Fﬁ! San Francisco, Calif. 1
Balu-r. Russell E,, 8637 South Bennett Ave , Chi-
17, 1L
Baker, Wade F., 205 W, Lawrence Ave, Sp

feld, Illinois.

Barbero, €. Z., Fr. Sill, Oklahoma.

Ba$nur Dan H., 1066 83th 5t., Niagara Fl.rb.
N.Y.

Bamett, William M., Hg, RYKOM, Plans
fice, APO 331, ¢/o PM, 5an Francisco, Cali

Bartlett, Kenneth R, 9 Russell 5t, Plymo
MNew Hampshire.

Bassford, Norman D., Farmer's Home Adi
Riverton, Wyoming.

Bekaert, Charles 1., 149.25 19th Ave, Whitne
stone, L. 1, N, Y,

Bell, W'. B, Drpt of Binlogy, Virginta P‘nlylrdi-i
nic Institute, Blackshurg, Va, _

Belisle, Fred, 810 Denver, Pawnee, Okla 1

Belz, Herman M., 1210 MNuiter 5t., Clarkshu
W. Va. i

&:nd:, H. %W, 3237 13th St South, Arlington,

B,

Bernhard, Carl W, 3639 South 114th St., Hald

Corners, Wis.

[12] J



W. P, 1881 Walton Ave, Broax
NY.

&
G. H, Hq, YAC, G4 Civ, Supply, APD
, &/o PM, New York, N. Y.
. Walter T, 46 Wayside 5t, Springheld
Mass, : :
itis, Veto, University of San Francisco, San
" Francisco, Calif,
t, BEugene F., Hg., 764th AAA Gun Bn.,
APO 5837, ¢/o PM, New Orlesns, La,
W. H., 624 Wellington Rd., 5, Wet
tead, N Y.
Raymond B., 213 2%5th 5t, Newport
Mews, Va.
Thomas P., Jr., 1201 Magnolia 5t
ond 22, Va.
L L., 2908 Lincoln St Ind.
Vincent M, WL A West 34th St., Wil-
ton, Del.
r_ M., 2965 Searbonough Road, Cleveland

18, Ohio.
mj K. Box 405, AA & GM Br, TAS, i,
Bradicord, E. B Je., Route 6, Box 115 W, Mo-
(desto, Calif.
11 Egerton Road, Arlington, Mass.
m]nlm\ 150 Summer St., New Bed-
ﬂ -
308-311 Ins. Exch. Bldg, Des

Jack I,
bomley. .Joseth Jr., 1021 W. Upsal St,

i

_!'7

- Moines, Towa,

* Philadelphia, Penna.

fown, Harry C, Gen Sect, ACAD Dept.,
15, Fr. Benning, G

ﬁk‘“l Harry W, ﬁ-‘l ‘South Main 5t., Gaines-

Ga.,

. Philip G, 38%th QM Bn., AGRC, APO

887, c/o PM, New York, N. Y.

r-n R. E, Hgs, Antilles Dept, Ex. Serv,
831, ¢fo PM, Miami, Fla.

) 8
fowne, John T, AAAS, Box 339, Fr. Bliss,

 Texas,

" . Lyle D., White Cloud, Michigan.

i lli‘ game, John H, 928 Judson Ave., Evans-
ton,

mkirk, Winfred, 1807 East Lead Ave., Albu-
querque, New Mexico,

J. 8, Box 142, NY.U, New York 33,
N Y.

E

3 R A, 610 2d Ave, Johnsonburg, Pa
Liffey, W. G., Jr., 18 South Julia St, Mohile
19, Ala,

E_illl:ll Alex C., 3364 R4th St, Jackson
Heights, N, Y.
ter. E. H., Box 475, AA & GM Br, TAS,
Blizs, Texas.

Eintﬂ R. €., 368 Summer St, New Bedford,
[ Mass,

kﬂtﬂ John W, 3409 Greenway, Baltimore 18,

Clh:r C W. 33 POW—Ovencas—TC, APO
531-2, clo PH San Francisco, Calif.

Listle, Edmund, State Armory, Bangor, Maine,

Laswell, John, 1726 Massachusetts Ave., N.W.,

 Washington 6, D. C.

C-lulﬂ:ld.TD 3110 Northern Parkway, Bal-

timore 14, Md.

Chamberlain, hmmﬂﬁsulﬁlrhtdﬁm
16, Penna.

Dmmnut Pitt.,
1217 E. 8§2d Terr., Kansas

Champion, G:omt B,
City, Mo.

Ch'i:.iimhn.ﬂ A. O, 1681 Cable S, San Diego 7,

Lif.

Clanton, Henry M., Lester Branch, Philadelphis

13, Penoa,

Cleek, Given W., 1813 N. Quesada St, Arling-
ton, Va.

Cloud, Howard H., Hq, 3d Air Force, Green-
ville Army Air Base, Greenville, 5. C

Cleveland, Conrad P, Jr, 178 S, Fairview Ave,

?uum&c
mmﬁumLﬂ3 N. Elm St, Nevada,

Cﬂi:,cwlanﬁt.t.ﬁl Waln
mmh, almuk

Cole. Donald R, 512 3d Street West, Wilmar,
Caole, F M., Jr, 13242 Willkic Ave., Gardena,

Cull:, Harold 5., cfo Seaford Inn, Seaford, Del.
Coleman, David R, Holton, Kansas.
Colman, A. Summ. 83 Charles St Rochester,
MNew Hampshire.
Colquitt, B M., Jr, G4 Section, Hg., PCD,
Quarry Heights, Canal Zone.

Comenos, Charles, 107 Franklin, Lynn, Mass,

Corbett, John B, 43 Fort Drive, Fair Haven,
Alexandria, Va.

Corcoran, Jm E, Jr‘ 55 Melerse Ave.,
Croton-on-Hudson, N. Y.

Corley, W. E, Jr, Duval County Armory, Jack-

sonville,
Cosper, William R, Jr.. 5653 Woodluwn Place,
New Orleans 19, La,
ﬁgﬂghhlki Frank J., 83-14 160th 5t, Jamaica 2,
Coulter, N. A Je., 240 Vanderbilt Hall, Boston
15, Mass.
ﬁxclunlq Richard T.. 343 Main, Grand Junction,
IJ
Cowan, R. W., The Celotex Corporation,
Metuchen, N. J.
Cox, C. B, G-3 Sect., Hq, 1st Serv. Comnd.,
Army Base, Boston, Mass,
Craddock, Clarence E., PO Box 677, Bumet, Tex.
Cn;ui: Sydney L, 93 Westgate, Cambridge 39,
Cutting, Amold D, PO Box 304, Claremont,
Mew Hampshare,
Dﬂm!& Robert 1., 290 Walton Dr., Buffalo 21,
DX Arezzo, J. P, a}ﬁ Greenwood Circle, Apt. 4,
Takoma Pk, 12, Md.
Davenport, C‘I.l.mce M., Dept. of MS&T, Hamp-
ton Inst., Hampton, Va.
Davidoff, 1. E, G4 Const, HAFMIDPAC,
APD 938, r..fn PM, San Francisco, Calif,
D#;{‘hdém Sﬂl C., 1120 W, Nash St., Wilson,
Davis, Dale V., 409 Military Ave., City,
Dodge City
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Davis, Sidney L., Benoit, Mississipp

Demoisy, R G, Inuu:l‘ cfo E C A.Ils-lmnh.
Corvallis,

Denby, R. E., TAS, Fr. Sill, Oklahoma.

Dr;llmé‘u. Carlton, 5845 Russell St, Detroit 11,

Denten, Harold N, 713 Fulton St Elkhart, Ind.

D:hn.:.um R. E, 4874 1858th S, Floshing,

Dever, R. E, 1705 W. 6th 5t, Aberdeen, Wash.

Dietrich, John D., Hickory Hills Farm, 9200
Old 40 Highway, Kansas City 3, Missouri.

Dumc.u.f Leslic O, D.ESBTAS, Fr. Wa. Scott,

Donnell, Curtis P, Box 25, Goodyear, Aniz.

Droke, Alfred B, 2210 Sclby Ave, West Los
Angeles 23, Galif.

Duffy, R. H_, 130 Walnut St., Reading 13, Ohio.

DuPare, Jules M., Post Engr, Base M, APO 74
Unit 2; ¢/o PM, San Francisco, Calif.

Eckstein, Paul A, Strat. Int. Sch., Of. Dir. of
Int., Washington 23, D. C.

Edquist, Edward R, Rt. 42, Box 646, El Paso,
Texas.

Edwards, H. A, 2328 Homehurst Ave, Pitts-

Penna.

burgh,

Eilertson, Armold ], Karlstad, Minn.

Eliot, George F., 75 West Slrm New York 6,
N. Y.

Emerson, W. A, 2271 Catalpa Dr, Dayton 6,
Ohio, -
Charles F. 325 Donnan Ave., Wash-

ington, Penna.

Evans, Belmont 5, Jr, RFD No. 1, Garnson,
MN.Y.

Evans, Graham R.,
Va.

Ewing, H. F, Hg., 2d, 34th Inf, APO 24, ¢/o
PM, San Francisco, Calif,

Falls, Roland E., Halls, Mo,
Fisher, Thomas L, PO Box 2601, Washington,
D C.

Box 368, RFD No, 3, Vienna,

Fleming, Thomas J., 4308 North Verde, Tacoma
7, Washington.

FImt B. P, Jr., Amory Advisory Gp., APO

909, c/o PM, San Francisco, Calif.

Flato, J L., 419 Eurcka 5t., Pittshurgh, Penna.

Fryer, O, G, 718 K::kipon Springheld, Mo

Fuller, C. W., Box 156, Hombrook, Calif., ¢/o
Fred Winters,

Gerke, Fred, 15 E. Hickham Rd., Victory Vil-
lage Gardens, Middle River, Md.
Gill, Dwight C., 229 N, Garfield 5t., Wenatchee,
Wash.

Goodman, William M. 3357 Berndge Road,
Los Angeles 32, Calif.

Gracey, Matthew, PO Box 866, Delmy Beach,
Fla

Grant, A. B, The Armary, Duluth, Minn.

Grant, Fred 5., Ir., Center 5t., Dover, Muss.

Graves, Anthony B. C, 234 Cromwell Ter.,
N.E., Washington, D. C.

Gumdll:enn:!h S, 4033 Violet St, La Mesa,
Calif.

Grimes, 5. L. Ir.. Box 673, AA & GM Br.,, TAS,
Fr. Bliss, Texas.

[14]

Guth, Henry T, OAC 1, FAS, Fr. sill, BH:.
Haaland, A. W. 201% Barcelona Dr, |
Angeles 46, Calif. i
Haaland, Harold A., 11336 Cumpston St
Hollywood, Calif, f
Haenl, Bob B. A, US Military Atr. Am. ﬁ
bassy, London, land. :
Hi!ﬂ', }nhn F. 3 Ellsworth Rd., Nahant,
Hall, Robert E, 233d AAA SL Ba.,
Hood, Texas.
Hall, W, M., Creole Petroleum Comp., Ap
BED, Carius. Yenczoela, 5. A.
Hallstrom, Irving T., Route 1, Box 147, W
couver, Washington, -
Hannah, P. V., Stu. Det, The Anillery Schooll
Ft. Sill, Okla, |
Hanny, Acllen B, Box 18, Allison Park, Peoma|
Hansen, ). A., Jr, 625 Park Place, Frederic]
Maryland

Hanson, A, F. 132 Barcladen Rd., Rosemonl

Penna.
Hart, Mathew ]., Ir., Glidden, Wisc. .
Hartung, Edward W', Jr., 361 A East Park Def
Tonawanda, M. Y
Harvey, Earl F., ?WPrmmS‘I Alexandria, V.
Hawkins, W. J 145 East Rock Road, ? _
Haven, Conn,
Hawlry. George C., 904 West Ave, Austin 110

Texas,

Hayward, William G., Spring House Fam
RED 4, West Chester, Penna.

Hnd:nlnch, Robert H., 3% Wolf Road, Del
Plaines, 111 N

Heim, H. V., GHQ, FEC, G-, CIS, APO %0
¢/o PM, San Francisco, Calif, /

Hellebrandt, E. T, Box 228, Athens, Ohin.

Henson, N. B, 249 High 5t., Hartford 5, Co

Herrick, Harold C., Jr.. PO Box 1114,
andria, Va. {
H:clml Ph-lc: L. 15 West T3th S, New York

Hlmns Everett K,
dena 4, Calif,
Hilbert, Thomas F., Jr. 2769 University Aw,
New York 63, M. Y.

Hinternhoff, William A., Hq, 24th Inf.
APO 24, ¢/o PM, San Francisco, Calif.

Hogue, Blanchard G., Moulton, Ala,

Holden, Russell ©. 1213 Ridley Blvd.,
ville, Tenn.

Hulhﬁd:;' William V., 356 8th Ave., New Yo
1

Holley, 1. 5, RFD No. 2, Waterbury 82, Ca

Holdsworth, E. H., 8104th Serv. Det, Hy. '-',
RYCOM, APO 331 ¢/o PM, San Francissf
Calif,

Homvath, Louis C. 95 Wayland 3, Hamds
Conn.

House, Alfred W., Chelsca, Vermont. J

Huwlud, Charles T, PO Box 2406, Birmingh
Ala.

Howlett, Harold E., G240, Co. G, 3M.
APO 178, ¢/fo PM, New York, N. Y.
Huffman, Joseph C. 200 Virginia Ave., B

Roval, Va.

504 M. Hill Ave, F



Hurlin, Marshal W., 22 Riverview Dr., Nor-
walk, Conn.

Huston, Robert M., 921 W. i1th St, Albeay,
Oregon.

Hatehinson, George W., 1021 Aastin Road, Ft.
Bliss, Texas,

Iseason, Raymond 5., 5917 N. Broadway Ave,
Chicago 40, 111

Jadronja, George J., 3898 Valencia Rd., Jack-
sonville, Fla,

Jakubowski, Walter M., 556 Kossuth St., Bridge-
port, Conn.

fencks, F. W, G-2, Hq,,
San ancxsco Calif.

Jehason, Kendall 1., 11 Marion Ave, Woburn,
Mass.

Johnson: T., 750th AAA Gua Brn., APO 934, cfo
PM, San Francisco, Calif.

Johnston, Harey C., AASTS AGF Bd. No. 4,
Ft. Bliss, Texas.

Jones, C. H,, 226th AAA Gp, Al NG, 702
Marine St., Mobile 20, Ala.

Jones, R. E, 1540 Highland Ave,
N

APO 301, ¢/o PM,

Hillside,

Judson, William L.,
land, Fia.

Kavin, A]bert 443 8. 57th St
Penna,

Kane, T. F, Jr, 8t Inst, ORC, The Armory,
500 8. 6th St., Minpeapolis 15, Minn.

Kanof, Irving L., 2341 SW. 27th St,

234 W. Peonsylvania, De-
Philadelphia 43,

Miami,

Fla.

Kapsiak, Thaddeus W., 66 Greeley St.,
7, N.Y.

Kenanerly, Kenneth S, c¢/o Gulf, Box 362, Geld-
smith, Texas.

Kern, Richard D., 209 N. Washington 5t,, Win-
chester, Va.

King, Albert K, Hg.,, 9233d AAA AW Bn, APO
503, c/o PM, San Francises, Calif.

Kiunk, M. C. B., Box 838, AA & GM Br,,
Ft, Bliss, Texas, .

Kosar, William F., Box 217, College Park, Md.

Kruegel, C. W. 1038 Lindy St, Wenatchee,
Wash.

Kuniglk, William A., 2903 N, 26th $t, Tacoma
7, Washinpton,

Laba.rre Rene 1.,

L

Buffalo

TAS,

15 Corey St, Woonsocket,

I.a Hatte Wilitam F., 3301 5t. Paul, Baltimore
18, Md.

Langfitt, B. B, Hyg., 570th AAA AW Bn., PS,
APO 74, Unit 2, ¢/o PM, San Francisco, Calif.

Lake, G. A, Lake Road Warehouse, RFD 6,
St. Joseph, Mo,

Lambert, W, H, 80 Castro St
14, Calif.

laxton, Amor Harold,
Detroit 19, Mich.

Leonard, W. H., 525 Whedbee St,
Colo.

Lewis, ‘Betkeley R., Aberdeen Prov. Grounds,
Maryiand,

Lewis, F. Stewart, Box 434, Faston, Md.

Lieber, George M., 317 High St., Fremont, Ohio.

San Francisco
16713 Ashton Road,

Ft. Coilins,

Lill, Bugene M., Engr. Div, AD.C, Mitchel
Field, N. Y.

loos, Alfred R., R.F.D., Orangeburg, N. Y.

Lojinger, James W., 6602 Palmeito St, Madi-
sopville, Cincinnati, Ohio.

lott, Hamilton, 1220 Woodrow St., Columbia,
5. C

Lovelace, James J., 5511 Seminary Ave., Rich-
mond, Va.
Luoeth, Paui F., Jr,
Beach 2, Calif.
Lutz, Cari G., 3600 Van Buren St., Ef Paso, Tex.
Lynch, Dave M., 2133d Sv. Det, RPIS, Hq,
PHILRYCOM, APO 767, ¢/o PM, San Fran-
cisco, Calif,

Lyach, William J., Box 238, New York Univer-
sity, New Yark, ™. Y.

MeCachern, William Y., Hq., AFPAC, APO
500, ¢/o PM, San Francisco, Calif.

McMillan, Everett E., 3120 Hope St., Bristol, R. L.

McNetl, T. H, 133 W. Cambridge St., Green-
wood, 5. C.

McWhorter, W. Troy, Apt. 3, 1119 Dilworth
Rd., Charlotte 3, N. C.

Makow;ky, Raymond, 631 Hope St
R.I

Maqum: Cedric F., 208 West 23d §t.,
York, N. Y.

Mater, M. H., PO Box 588, Corvallis, Ore.

Mathes, Edward 5., QAC 2, AA & GM Br,, TAS,
Ft. Bliss, Texas.

Matteson, Victor E., Hg, 7334 AA Gn. Bn,
APC 503, ¢/o PM, San Francisco, Calif.

Maxfreld, Gordon Y., 72 Chestnut St., Pairhaven,
Mass.

May, Joseph B, Hq, AAA Gp., P(D, Pt. Ama-
dor, Canal Zone.

Meech, Charles B., 2312 Oliver Ave., S, Min-
nezpolis, Minn.

Mejo, Walter 1., 87 Sydney Ave.,
N. Y.

Mengel, R. H., II, OIG, GHQ, AFPAC, APO
300, ¢/o PM, San Francisco, Calif.

Michel, Albert, 506 S. Asotin, Tecoma 8, Wash.

Miller, A. 8, Jr, 701 Hilton Bivd, Sussex
Hilton, Newport News, Va,

Milmore, Oswald H., 1628 Merced St.,
ley 6, Calif.

Miner, Timothy G, Adair, T}

Mitchell, A. C., 21 A Sunnyside, K.U., Lawrence,
Kansas,

Mitchell, Sidney R,
Paul, Minn.

Mizulo, John. 1007 Wisconsin St,
cisco 7, Caiif.

1045 Cedar Ave, Long

Bristol,

New

Malveine,

Berke-

1658 Jefferson Ave,, St

San Fran-

Monico, Frank, £98th AAA Gun B, 5917
Broadway, Chicago 40, 11

Mocdy, Douglass N., 3907 Floyd Ave., Rich-
mond 21, Va.

Moomaw, Ben]amin F, Hawaii Nat'l. Park,

Hawaii, T.H.

Moore, J. M, 854 E. 7th St.,
Calif.
Morreall,

7, NLY

Long Beach 13,

William H., 43 Savannah, Rochester
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Momissey, John L., 5920 Guthrie Ave., Los
Angeles 35, Cali.

Mogse, H. P, Hg., 3d Bn,,
Calif,

Moucha, Miroslav F., Qurs, 114-11, "West Poiat,
M. Y.

Mulder, Jobn H., AGF Bd. No. 4, Ft. Bliss, Tex.

Murphy, Dennis V., 603 Middle St, Fail River,
Mass.

Murphy, James O., Army Advisory Gp., APO
909, c/o PM, San Francisco, Calif.

Murray, W. H., G-4 Sect, Hq.,, MARBO, APO
246, ¢/o PM, San Francisco, Calif,

Murray, R. M 56 Harding Pl., Mt Vemeon,
MY

12th Regt, Ft. Otd,

Myatt, A. R, Jr, Coumsel Sect, War Crimes
Gp., APO 407 c/o PM, New York MY
Naaney, D. Y. Qtss. D—3, McKinley Colony,

APQ 900, ¢/o PM, San Francisco, Calif.
MNeill, W. H., Air Engineering Sec,, Hq., USAFEE,

APQ 633, cfo PM, New York, N. Y
Neuburger, Burton A, 6930 8. Shere Drive,

Chicago, 111

Newtin, Stanley A. 2903 Sander St Cincin-
nati, Ohio.
Nicolson, W. H., Seacoast Br., The Arty. Sch,

Ft. Scott, Calif.
Nim, Carl }., Jr., 30 New Haven Ave., Wood-
moot, Tonn.
Nordquist, K. G.,
3, Washington.
Oakiley, Alan C,, 431 S. 4th St,
Penna.

{¥Brien, john 5., 9 Central 5t., Methuen, Mass.

{'Connor, Jobn P, RFD. 1, Box 239, Alex-
andsia, Va,

Osthues, H. E,, PO Box 412, Wilmington 99,
Delaware.

Page, B. N., Spec. Serv. Hq., MARBO Um,
APO 246, ¢/o PM, Sam Francisco, Calif.

Pallister, Francis J., Seacoast Serv. Test Sect.,
AGF Bd. No. 1, F. Baker, Calif.

Pappas, C. L., 735 Ceniral Bldg, 810 34 Ave,
Sceattle, Wash.

Parish, Clande L., 711 Oak St., Anniston, Ala.

Parker, Herman W., Post Road, Greenland,
New Hampshire.

Parsons, M. L., RFD 1, Skawhigan, Maine.

Payne, Harrison S., 2425 16th Ave, San Fran-
cisco, Calif.

Peabody, Henry A., Oakhurst Ave., Cape Eliza-
beth, Maine.

Pearsan, R. E,, PRO, Nat. Gd. Burean, Room
4E733, Pentagon, Washington 25, I, C.

Peeples, E. T, 164 N. Laporte Ave., Chicago
44, 11

Penney, T. F., Hq., 27th Constabulary, APO
45, c/o PM, New York, N. Y.

Peterson, John D, 517 8. Natbherth Ave,
Merion, Penna,

Peterson, Lee R., Box 742, Safford, Arizonma.

Pettit, Morris W, Sp. Ser. Sect,, Hyg., 24th Corps,
APO 235, c/o PM, San Francisco, Calif.

Pigue, Paul E,, The Artillery School, Ft. Siil,
Okla.

5308 Meridian Ave., Seatile

North Wales,

Pike, Lloyd F, 25 A South Apts., University of
Maine, Orono, Maine.

Plate, M. M., 55 W, Wood St., Palatine, flL

Pryor, F. I».,, Jr., Box 1086, AA & GM Br., TAS.
Ft. Biiss, Texas.

Rachmanow, R. R, PO Box 186, La Jolla, Calif.

Raraberg, R. ], 440 Newbusy St, Apt. 28, Bos-
ton, Mass.

Rasmussen, Floyd D., 465 North ist Fast,
Logan, Utah.

Began, R. L., 103-5% 134th &t., Richmond Hill
19, N. Y.

Regmund, Jerry, PO Box 748, Corpus Christi,
Texas.

Rhodes, J. M., 30 Cranch St., Quincy, Mass.

Reichley, Mazlin 3., c/o Lbr. Sch. of F. Serv.,
Georgetown University, Washington 7, D. C.

Rice, Herbert E., APO 676, ¢/o PM, Miarnd, Fa.

Richards, A. P., ¢fo Norman Baraby, Wilton,
Maine,

Richards, H. T., Walter Reed Gen. Hosp., Ward
No. 2, Washington, D. C.

Rietschel, C. H,, 336 Burkhard Ave, Mineola,
N Y.

Riteinger, John B., Cambridge, Minn,

Roberson, Albin B., Jr., 13 Center St.,
Delaware.

Bobertson, William, Tt.,
City 4, N. J.

Roddy, F. J., Memphis City Schs.,
Ave.,, Memphis, Tenn,

Rohan, Thomas C., G-4 Sect,, Third Army, APO
403, ¢/o PM, New York, N. Y,

Roiph, Herbert F., Box 1166, AAA Sch., Fu
Bliss, Texas.

Rotar, Louis, 1017 Poyntz, Manhattan, Kansas.

Rouzie, R. C., Box 1586, Jamestown, N. D.

Ruddell, N. C., 6402 Ridgewood Ave, Chevy
Chase 15,"Md.

Russell, Thomas S., 197th OR Comp. Gp.
Georgetown, Delaware,

Sager, Wesley C., 758 54th St,
N.Y

Newark,
15 Duncan Ave., Jersey

317 Poplar

Brooklys 20,

Salas, Miguel,
1LE, Mexico.

Santino, Mathew, Hq., RTC, 3-3 Section, Ft.
Ord, Calif,

Schaefer, Charles 1., Jr,'1 Clearview Dx.,
mit, New Jersey.

Protasio Tagle—36—Tacubayz,

Sum-

Schmidt, Daniel H., 308 Granville Dr., Silver
Spring, Md.
Scott, John A., 1685 Rughby Road, Schenectady
g, N. Y.
Seagie, G. A., PO Box 1605, Charleston 26,
. Va,
Seidman, H. W. 130-28 2234 35t., Laurelton,
LLI,N. Y.
New York,

Seligman Walter, 440 Park Ave,
N. Y.

Shagrin, R. A,
Ithaca, N. Y.

Sharma, A. P., AA School, Karachi, India,

Sherman, Welford A, Ir., Orange, Va,

Shenk, David E., Jr., 120 N. Grant St,, Palmyra,
Penna.

1281st ASU Cornell University,
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shepazd, William M., Sig. Sec., Hq., 8th Armmy,
PO 343, ¢/o PM, San Frandisco, Cahif.

shoemaker, Kenneth W, 86 Dewey Ave., Buf-
falo 14, N. Y.

Short, Robert M., Sardis, Miss.

Shoss, Moreis L., U. S. Army Sectien, Ground,
APQ, 676, cfo PM, Miami, Fla,

sigley, W B, 8004 Newell Coutt, Silver Spring,
Md.

Simpson, Robert E., Valley Falls, Kansas.

Singer, Gabriel, 855 Faile St, Bromx 59, N. Y.

singles, Walter, Jr., Res. and Dev. Sv. Sch.,
Ft. Bliss, Texas.

skinner, Gordon L.,
Orcgon,

Sloman, Mark [, Jr., 40 East 75d 5t., New York
21, N Y.

Smatt, Burton, Jr., Ft. Adams, R. L.

Smirroff, R. L., 10014 Capitol View Ave., Sil-
ver Spring, Md.

Smith, H. G., 144 Lanier Ave., Danville, Va,

Smith, Robert L., Box 911, Albemarle, N. C.

Sparrow, Albert W., Jr, 2 Somerset Road,
Baltimore 28, Md.

Spengler, J. T. H., Box 603, St. Augustine, Fla.

Stackley, Joseph A, 16 Cochran St., Middletown,
Delaware.

Stand, Ferdinand, AGF Bd. No, 4, Ft. Biiss, Tex.

Stanford, Marvin N., 152 Churchill Ave,
Trenton, N. L

Stauffer, Carryl E, Route 3, Lancaster, Penna.

Steichen, W. ]., Hg., 97th AAA Gun Bn.,, APO
§57, c/o PM, San Francisco, Calif.

Steinm;:tz, Theodore M., 861 Laurel St., Almeda,
Calif.

Stephens, R. H.. 1323 4th &, N.E, Wash-
ington 2, D. C.

Stevens, Charles E, 133 Princess Anne St., Fred-
ericksburg, Va.

Stevens, Donald K., 10208 8th Ave, Ingle
wood, Calif.

Stevens, J. 1., 1326 Highland Terrace, Richmond
Heights 17, Mo.

Stevenson, Willlam F., 116 Cook St., Benaetts-
ville, 8. C.

Stewart, Samuel T., Sundial Village, Hyannis,

1446 Center St., Salem,
.

Mass.

Strickland, Z. L., Jr., Forest Lake Rd, Tusca-
loosa, Ala.

Sullivan, Briar B., 25 William Jackson Ave.,
Brighton 35, Mass.

Sweek, 1. G, Stu. Det., Compd and Gen. Staff
Coliege, Ft. Leavenworth, Kans,

Syphers, Le Roi 8, Gorham, Maine.

Tarves, Kenneth J., 245 Freidepsburg Rd., Mt
Penn., Reading, Penna,

Thebaud, Reynal De S§t. M., 37 Oxford Rd.,
White Plains, N. Y.

Thorp, K. B, 24214 Houston Ave., Crookston,

Hin,

Todd, E. H.,, 3927 Hazel Ave., Norwood 12,
Chio.

Tretten, J. 5., 1418 E. Superior St., Dulgth,
Minn.

Trey, William 1., 1703 Landreth Bldg, 320
N. 4th Street, St. Louis, Mo.

Trusseil, J. B. B, Jr, Okayama Mil. Gov't
Team, APO 317, c¢fo PM, San Fraadsco, Calif.

Tschappat, William H., East Falls Church, Va.

Twitchell, R. M., 813%th Serv. Dct., AES, APO
707, cfo PM, San Francisco, Cali.

Twomey, L. A, 6009 Colfax Ave, North Holiy-
wood, Calif.

Van Fleet, Henry B., 1647 Kent St., Columbus,
Ohige.

Vesoloski, Joseph, 1692 Barmum Ave.,, Bridge-
port, Conn.

Viall, Richmend, Jr., 106 Benevolent St., Provi-
dence 6, B. I.

Watker, John K., Jr., Dept, of Mil. Sc. & Tactics,
AgM College of Texas, College Station, Tex.

Walkes, John W., Hq., EUCOM, Int. Div., APQ
757, c¢fo PM, New York, N. Y.

Wallis, John P., 62 Tate St., Elberton, Ga.

. Wanner, W. 5, AAAS, Box 1304, Ft. Bliss, Tex.

Ward, James A., Jr., Insp. Gen., APO 834, c/o
PM, New Orleans, La.

letr[ren, David J., 4 North 8th St, St. Louis 1,

o.

Watson, A. C., 4708 Huron Ave., S.E., Wash-
ington 20, D. C.

Watson, W. W., Asty. Sect, Hq., Fifth Army,
Chicago 15, IIL

W;‘][{)btjames W., 116 Polk St, Chapel Hiii,

Welienfeiter, 8th Armmy Stockade, APO 343,
c/o PM, San Francisco, Calif.
White, John J, Jr, 167 Tulare Rd., Kenmore

17, N. Y.

W?liltaker, Willis F., 415 S. East Ave,, Oak Park,

Wicgand, ]. A., 559 Bloomfield Ave, Mont
clair, N. L

Wilkins, William W., Jr., Turberville, Va.

Willis, H. J., 571 East 26th St, Brooklye, N. Y.

Wilson, Glenn H., East Granby, RFD, Conn.

Winkler, Jobn M., 3111 N.E. Tiilamoock St,
Portland 12, Ore.

Wood, Hatland G., I&E, Div.,, WDSS, Room
2E582, The Pentagon, Washington 25, I. €.

Wood, Oliver E., 2083d AAA AW Bn., PS,
APO 331, ¢/fo PM, San Francisco, Calif.

Woods, Sam P., 3803 Pennsylvania Ave., Kansas
City, Mo.

Workman, William D, Jr, Churchill Ciscle,
Columbia 62, 8. C.

Wylie, Frank B., Jr., 1130 Fourth St, Beaver,
Penna.

Wynn, Don, PO Box 363, Nederland, Texas,

CAPTAINS

Aberle, F. §., 216 Ramsey Ave, Bridgeviile,
Penna.

Abbott, Geo. C., 4208 Kecoughtan Rd, Hamp-
ton, Va.

Adcox, G. E, 933d AAA AW Ba, APO 503,
c/o PM, San Francisco, Calif.

Adkins, James W, 147 Redstone Park, Hunts-
ville, Ala.

Adoiphson, Jobn F., 4241 Towa Ave, St. Louis
i1, Mo,
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Ahearn, Joseph W,
N Y.

Aligeier, ¥ C., 160 Prospect St., East Orange,
N

195 Brozdway, New Yeork,

Allen, Alfred A,
Qre,

Amende, J. K., Co. "B,
Calif.

Anderson ILw., Jr.,

2124 E. Main S$t., Springfield,
127th RT Bgr., F&. Oxd,
PG Box 787, Rock Hull,

Andcrson Robert Y., Route 1, Box 248, Puyal—
fap, Wash

Angell, David 5., PO Box 426, Arlington, Tex

Angier, James F, 239 Maple Ave, Takoma
Park, Md,

Appleby, Robert C, 3019 M. Farwell Ave., Mil-
waukee, Wis.

Apra, A. 8., 1810 University Ave., Berkeley,
Calif.

Arnold, Remmie L., Jr, PO Box 150, Peters-
burg, Va.

Ashe, Oscar J., 32 Gahi Terrace, Apt. I, Read-
ing, Chio.

Atkinson, C. 8., 313 Byud §t,
s C

Austin, Carroll F,
Medford, Mass,

Ayres, Francis C., No. 1 Cargill Court, Medford,
Qregon.

Aylward, James P., Jr.,
sas City, Mo,

Bachrach, J. C,, 6317 Kentucky Ave., Pitisburgh,
Penna.

Badlliu:a Steve J., 2650 N. Racine Ave., Chicago,

Timmonsville,

116 Mopument St., West

1312 E. 79th St, Kan-

Baier, R. W., 218 Edward St,, Ft. Atkinson, Wis.

Balle}r Harry H., Charlotte Court House, Va,

Bailey, John H,, ‘Box 523, Elberton, Ga.

Bair, Robert C., South Main 5t, New Hope,
Penna.

Baisinger, Donald H., Rt. 3, Box 838-A, Puyal-
Tup, Wash.

Baker, M. C., 252 St. Matthews 5t,, Green Bay,
Wis.

Batdwin, D. (., 2312 Lyachburg St., Hopewell,
Va.

Barth, Elmer G,
Takoma Park, Md.

Barth, Lester, 150 E. soth St,
York, N, Y.

Baner, Otto J,, 7401 Ridge Bivd., Brookiyn,
NY

7333 Piney Branch Rd.,
Apt. 34, New

Beattie, Sanford W ., Box 384, Red Wing, Minn.

Beaupre, George L., 7 Main 8., Malden 48,
Mass.

Beauseau, J. 8, ist Fed. Sav. & Loan Assn,
Ravenswood, W. Va.

Beazley, Lewis K., 3162 Tennyson St,
Washington, D. C.

Bellion, Henry E., 220 Vernon Ave., Yonkers 4,
N. Y.

Beneshan, William A., 201 E. 40th St,
York 16, N. Y.

Bennett, Adam J., 302 W. Piercc 5t, Harlinger,
Texas.

NW.,

Mew

Bennett, George E., Hg,, 53d Port TC, APO 105,
cfo PM San Fra.msco Calif.

Berry, Graham G., 248 Drake Ave, Ncw Ro
chelle, N. ¥,
Beuck, Ralph F,

Ohic. .
Bihimeier, Alan, 15%4 E. 68th St., Chicago, 1|
Billingsley, James Normao, 7 Ericsson

Bethesda 14, Md.

Birnley, F. W., Mil, Dept., Fishburne Mil. Sch,

Va.

216 3. Depeyster St, Kent,

Bishop, Keith C,, 404 8.W. 10th Ave., Fortland
Oregon.

Bilankiey, Wa.rren E, 323 Patk Ave, Newark 7,
N. T.

Blizzard, Joe W, 228th AAA Gp, Dillon, 8. C,

Bondy, 1 M., 2313 Winsor Ave,, Baltimore 16,
Md.

Borascheuer, W. H., Carle
Place, L. I, N. Y.

Boyd, Miichell G, 2771 S, William St., Engle.
wond, Col.

Bradford George H., 309 E. 18th St, Brooklyn.

27th Ninth St,

Brankatellr Joseph ], 3428 E. 140th St, Cleve
land, Ohio,

Brant, Z. M., 312 Warren St., Lebanon, Ohio.

Brine, Philip A., 802 Humphrey St., Swamp
scott, Mass.

Brinkwart, Hugo, Jr., Sep. Cir,
New Brunswick, N. T.

Britt, Chester K., Res. & Dev. Sv., Sub Office
Rocket, Ft. MacArthur, Calif.

Broad, Harvey J., 461 Burns Dr., Detroit, Mich.

Broderick, Harold F., 519 8. Stockton, Lodi
Calif.

Brokaw, Newton A., 3118 Victoria Blvd., Cin
cinnati 8, Chio,

Brown, E. A, PO Box G, Woodland, Maine.

Brown, John S., 1626 Sedawick Ave.,, Broax 53
N Y,

Brown, Richard E,, Hg., 903d AAA AW Bn.,
APO 827, ¢/o PM, New QOrleans, La.

Browne, Eppes W, Jr., 3371-B 3, Wakefield 3t
Arlington, Va,

Brundage, Frederick W., 2259 Tipperary Rd.
Kalamazoo 40, Mich.

Brunner, Prederick T., 652 Saddle River Rd.
Rochelle Park, N. L.

Buchbinder, Raymond, 2001 E 9th St,
lyn 23, N. Y.

Bucll]l!er, Edward, 4500 S. Wells St.,
Ii.

Camp Kilmer.

Brook-
Chicago 9.

Bulger, E. N, 13 Miil Rd., Durham, N. H.

Bullach, W. L., 1425 Olivewood Ave, Lake
wood 7, Ohio.

Burger, Lawrence J., APQO 836, ¢/o PM, New
Orleans, La. .

Burton, L. R., 3 Cheever Circle, Andover, Mass

Burman, Paul 1., Sedgwick Gardens Apts., Phila-
delphia, Penna.

Bustamante, J., PO Box 3044, Columbia His
Stat., Washington, D. C.

Butler, Robert S., 5606 Etzel Ave,, St. Louis 12
Mo.
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Calhoun, Asrnett R,
Detroit 19, Mich.
Caltahan, P. P., 1320 Columbie Ave.,, Chicago,
Ii,

Camercn, H, 8, 365 Williams St,
QOregon,

Carlebach, William D., Box 798, Chappaqua,
N. Y.

Carnrick, George W, 223 Bellevue Ave., Upper
Montclair, N. J.

Carson, T. M., 7534 AAA Gun Bn,
PM, San Francisco, Calif.

Casement, William, Jr., Sedan, Kansas.

Casscells, K. J., 159 Tysen St., Staten Island i,
N Y.

Charitgn, §. H., 125 Tappan 5t., Kearney, N. .

Christ, Joseph P., 4653 N. 5th St., Philadelphia,
Penna.

Christenson, P. A, 379th AAA AW Bn, 4340
Stevens Ave., Minneapolis 9, Minn.

Churas, Frank A, 19 Mt. Vernon St, Dorchester,
Mass.

Cito, A V., 30-30 86th St, Jackson Hgis., L. L.,
N.Y

18962 Edipborough Rd.,

Lebanon,

APQ, ¢fo

Clarkson Richard L., 1913 L.S.C, APO 751,
c¢/o PM, New York N Y.

Cloke, T. H., I, 1148 Pleasant Ave., Oak Park,
.

Cochrar, J. B, Ir,
Ohio.

Cole, Robert D, 175 64 Dalny Rd., Jamaica 3,
MN.Y

Combs,
Del,

Cone, Sidney L., ROTC Hgq., Kansas State Col-
lege, Maphattan, Kansas.

Conklin, H. W, Hg.. 69th AAA Gp,
244, cfo PM, San Francisco, Cafif.

Cook, Daniel G., Box 1583, Carmel, Calif.

Cook, Maxwell W., 1407 33d Road, Galveston,
Texas.,

Cooper, Marvin G., 533 E. Sth St, Tucson, Ariz.

Copenhaver, James H., 613 Progress 5t.,, Blacks.
burg, Va.

Covert, Joho R. M., Hq. Buy, 63d AAA Gun
Bn., APO 331, ¢/o PM, San Francisco, Calif.

Cox, Richard F., ASU, 3234 ROTC, State Col-
lege, Miss.

Crane, Millard E., Box 233, Fonda, N. Y.

Crawford, D. L., 192 Claremont Ave., Mont-
clair, N. 1.

Crigler, Thomas H.,
Columbus, Miss.

Cubbetley, Robert T., RD. 2, Lambertvilie, N. J.

Cummings, Joha W., 345 N. Main St, Fall
River, Mass.

Cunningham, Harry L, 64 Aslingion Ave,
Greer, 8. C.

Cunningham, W. 1., Maps & Surveys Div., TVA,
PO Box 153, Scottsboro, Ala,

Curvino, Joseph W., 1590 “West Center St,
Ft. Lee, N. L.

Custer, M. D., 160th GRP AAA, 15 Eik St., Apt.
5G, Hempstead, L. I, N. Y.
Dando, Robert R., Senior Instr.

Box 791, Raleigh, N. C.

R.R. No. 1, Germantown,

.Reed, 202 8. Broad 8., Middletown,

APO

825 7th Avenue, North

Off.,, NCNG,

Daniel, R. E, Jr, Ocd. Sch., Oxd. Sec, Hq.,
PHILRYCOM, APO 707, ¢/o PM, San Fran-
cisco, Calif.

Darcy, Lawrence T, 622 W. 175th St, New
York, N. Y.

Daugherty, G. E., 221 W. 3d §t, Joplin, Mo,

Davenhall, Thomas 3., 20 Central St., Farming-
ton, N. H.

Davies, Lawson 5. C, 2758 So. 5th E. St Salt
Lake City, Utah.

Davis, D, A., 88 Warwick St., Lowell, Mass.

Davis, B, T3, Co. “F,” 26th Inf., APO 1, ¢fo
PM, New York, N. Y.

Davis, Harry C., Biological Lab., U.S. Fish &
Wild Life, Milford, Conn,

Davis, Jacob, 446 Alabama Ave,
MN. Y.

Davis, Thomas I, 1063 W. 141st 8¢, New York,
N. Y.

Brooklyn,

Degeer, Vaughe E., Jr., Leke City, Kansas.

Denny, J. E., 576 E. 43d St Brooklyn 3, N. Y.

Detwiler, Robert P., Johns Hopkins Univessity,
Baltimore 18, Md.

Dibble, Robert L., 17837 Lake Road, Lakewood
7, Ohio,
Dilion, Gregory M., 32 Coligni Ave,, New Ro-
chelle, N. Y.
Dilworth, L. D,
Ohio,

Dorohkov, M. N,
Washington, D. 'C.

Douglas, Duncan E., 2033 MN.E. Thompson St.,
Portland, Oregon,

Donglass, William E., 6502 Maplewcod Rd,
Baltimmore 12, Md.

Dowling, Joseph B, P.O.C, 6008th ASU, Ft
Worden, Wash.

Downer, William V., Jr,
Bliss, Texas.

Downs, Dionzld E., 214 N. Stafford, Portland 11,
Qregon.

Drake, William G., 20 Sante Clara Ave,
Francisco 16, Calif,

Drum, Paul D., Lackawanna Ave.,
N Y.

Pumestre, Celestin J., 827 Louisiana Ave., New
Orleans, La,

Duon, Franklin L,
Kansas City, Mo.

Dye, R. F., 315 E. 11th St,

Dyer, Eph, Jr,
Calif.

D;Eia, John, 2442 Ocean Parkway, Brooklyn 23,

LY.

Eggert, F. W, Jr.,
66, N. Y.

Eklund, William P, Jr.,
Ave., Milwankee, Wis.

Eiohen, R, 601 West 115th St
N. Y.

Eiter, R. E., Patnam Co., R.R. No. 1, Cloverdale,
QOhio.

Fadden, J. Victor, Le Sueur, Minn.

Fa%ey?i{obert, 343 Hayward Ave, Mt Vernon,

362 N. Lundy Ave., Selem,
2552 Beimont Rd, NW,

AGF Bd. No. 4, Ft.

San

Wayland,

1625 Somerset Dir., Rt. 7,

Anniston, Ala,
International House, Berkeley,

719 E. 243d §t., New York
3078 3. Wentworth

New York,
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Fay, Rubert J.. Brookshore Farm, Willoughby,

Ferdon Donald C., 601 79th St, Brookiyn 9,
N. Y.

Fischer, Ead F., 16 Crescent Place, Tzkoma Park,
Md.

Fischer, Ernest ., Jr, 1130 Olmstead Ave,
Bronx &1, N. Y.

Fisher, John P., 215th CA Gp.,, AA, 239 Noble
St., Kutetown, Penna,

Fisken, A. D., Jr., Fairthaven, Mercdith Nedk,
N H.

Fishman, Irving R, Hotel Minnesotan, Minne-
apolis 1, Minn.

Florin, de K. Henry, 1836 Market St

ville, Fla.
Francis, John C., 1073 Park Ave, New York 28,
N. Y

Jackson-

Friddle, Harold E., 411 Pomona Ave., Coronado,
Calif.

Fulmer, Richard P, 4191 4th Ave, Los Angeles
43, Calif.

Furth, Sidney M., 1743 E. 71st Place, Chicago,
1.

Gabriel, . 8., 2471 W. Larpenteuv, 5t Paul,
Minn,

Gadler, Herman J., 379th AAA Bna, 1012 Ply-
mouth Bidg., Minneapolis, Minn.

Garrison, Clatk, Jr, 134th AAA Gun Bn, 823
Clara Ave., 5t. Louis 12, Mo,

Garwood, E. F., 18941 Lewiston Awve, 5t
Albans, N. Y.

Gatlin, Ollie H,, Franklinton, La.

Genero, P. P., 753d AAA Gun Bn, APO 503,
¢/o PM, San Frapcisco, Calif.

Gentle, James E., Hg., 2d Army, Baltimore, Md.

Gettinger, Charles E.,, RFD 2, Box 299, Naper-
ville, TIl.

szson John C., AGF Bd. 4, Det., Ft. Bliss, Tex.

Gilhooly W, P 123 16 Nellis St Spnngﬁeld
Gardens 13, L I,N. Y.

Gilltispie, 7.7, Sta. Det, Arty. Sch., Ft. Sill,
Okla.

Gokey, Edwin F., 83 Reed Ave, Tremton 10,
N. J.

Gondos, Victor, Jr, Reoom DC6, National
Archive, Washington, 1. C.

Good, William O., Wading River, N. Y,

Goodfriend, M. L., 120 Bon Air Ave,
Raochelle, N. Y.

Gorman, Christopher J., 7512 175th St, Flush-
ing, N. Y.,

Grady, W. G., 52 Chamberlain Ave., Revere 51,
Mass.

Grasty, Hepry L., Omange, Va.

Gray, ]J. G., 51 Wellington Road, Ardmore,
Penna. )

Gresham, W. A, 536th AAA Gn. Bn.,, APO 707
c/o PM, San Francisco, Calif.

Griesinger, Frank D, 1319 Kingston Ave., Ra-
cine, Wisc.

Grifhth, Warren C., RFD 8, Box 214, Johns
town, Penna.

Gross, A, S., 9918 66th Ave., Forest Hills, N. Y.

Grubb, W. H., Jr., 1443 Huntington Crescent,
Notfolk, Va.

New

Grush, Heary D,
Mass.

Guarine, Anthony J., 526 Wilson Ave., Brook
n 7, N.Y.

Guglielmino, 5. P, 21 Columbus Ave, Sar
Francisco, Calif,

Gurley, G. P., 1721 University Ave., S.E., Min
neapolis 14, Minn.

Ha]ck, F. C, Jr, 1203 Forest Ave,

1118 Brook Road, Milton 86

Evanston,

Hagebuch, john ], 262 Belmont St.,, Watertown
72, Mass,

Haig, Neil, Jr,
Wash. M

Hal, E. M.. 1615 Craig St Raleigh, N. C.

Halliday, M., 555 Renton Highlands, Renton,
VWash.

Halpin, D. W, 250th AAA Gp, CNG, 1800
Mission St., San Francisco, Calif.

Ham, R. H., Hq., RTC, Ft. Ord, Calif.

Hamer, Charles F,, 170 Broadway, Passaic, N. [

Hanson, Asthur A, 44 E. Beechwood Ave,
Dayton 5, Ohio.

Harding, Jacob, 55 2d 8t., Riverhead, N. Y.

Hare, George A., 2117 Suvigrave Ave, Balti-
more 9, Md.

Harney, Benedict, Bax 52, Metaline Falls, Wash.

Harris, Nosris W, Va. Elec. & Power Co., South
Boston, Va.

Harrison, R. G., RR 1, Box 229, Waldo, Wisc.

Hart, John E., Box 269, Greybull, Wyo.

Hart, William J., 58-14 4ist Ave, Woodside,
L.I,LN Y.

Hartman‘ P. E, Jr., 708 Cherry Lane, Apt. 201,
East Lansmg M_tch

Healy, Philip, 637 W. Delevan Ave.,
MN.Y.

Hench, Miles E., 1101 Southwick Court, Willow
Run Village, Mick:

Henderson, Reid L., 924 Sunset Ave.,
Park, N. L

Henley, Roslyn W, 4236 South Dakota Ave..
NL.E., Washington, D. .

Herbring, William, 2427 NLE. Mason St., Port-
land, Oregon.

Herr, Edwin D., Forest, La.

Herren, John C., AAA Sch, Bliss 744, Ft. Biiss,
Texas.

Heyburn, H. B., The Heyburn Bidg. "Co.,
Heyburn Bldg., Louisville 2, Ky.

Higbee, Walter V., Jr, 128 N, Richards Ave,
Ventnor City, N. ]

Higginbotham, George R., 50 Forrer Blvd., Oak-
wouod, Dayton 9, Ohio.

H(}dson, Charles R., Perry, Kansas.

Hoffman, W. 1., 878 Auvrora Ave, St. Paul 4,
Minn.

Hogewood, W. W, Jr.,, Off. of the Dist. CCD,
AP 929, ¢/o PM, Sza Francisco, Calif.

Hnlmeg. %ames G., 708 Woodrow 8t., Columbia
33, 5 C.

Hope, Charles P, RFD 1, Abingdon, Va.

Hoppe, Robert M., 56 Cherry Rd., Rochester 12,
N Y.

Hoppe, Woodtow C., 2667 14th Ave, San Fran-
cisco, Calif.

2216 Federal Ave., Sesitle

Buifalo,

Asbury

1407
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Horsley, Robert M., 7300 54th N.E., Seattle 5,
Wash.

Horton, Leroy, Jr., 341 Hawthorn Glen, Ellyn,
Ei.

Heugh, Hugh P., Box 152, Kouts, Ind.

Houck, Scth C., 70 Oakwood Ave., Troy, IN. Y.

Hudson, James G., 413 North Broad 5t., Win-
ston-Salem, N. C,

Haltgren, Robert A, 823 Carleton Rd., West
field, N. J.

Hume, Robert, Base Engs. Sec., Base M, APO
74-2, c/o PM, San Francisco, Cahf,

Hutchings, J. M., 4014 Burwood Ave., Not-
wood, Cincinpati 12, Ohio,

Ingle, David, Jr., RR 6, Box 49, Evansville, Ind.

Jacobson, Vernon Z., 6824 24th N.E, Seattle,
Wash.

Jackle, Joba G., 125 Blackburn Rd., Summit,
N. T

Jahnke, Karl E., Box 170, Hillshoro, Ind,

james, Melvin E, 5 Veazey St, Charleston 1,
W. Va,

Jensen, Frapk J., 707th AAA Gun Bon.,, PNG,
1315 Warren Avé., Havertown, Penna.

Johnson, P. E, 2009 Idlewood Ave., Youngs-
town 7, Ohic.

Johnson, Robert B, Wytheville, Va.

Judd, Pierpont A, 123 Waterman St., Provi-
dence, R. L. .

Kane, James F., Winding Lane, Rt, 3, Media,
Penna.

Kaufman, Louis, 316 North Brand, Sap Fern-
nando, Calif.

Kelleher, James J., East Northport, N, Y.

Kelley, C. W, AGF Bd. No. 4, Ft. Bliss, Texas,

Keily, A, R, 1 Hawthorne Pl, Nyack, N. Y.

Kelly, James D., 1634 Western Ave., Cincinnati
14, Ohio.

Keily, Robert B, Jr, 520 E. Walnut St., Santa
Ana, Calif.

Kerop, H. E., Hq.,, 98th AAA Gp., APO 957,
¢fo PM, San Francisco, Calif.

Kershaw, Rostron, 41 Aberdeen St, Loweli,
ass.

Kiefer, John F., 1318 Jefferson St., Wilmington
13, Dela.

!Kilbougne, J. C., 1460 Cortez Ave., Burlingame,
Calif.

Kilby, Irvin R., Woodville, Va.

Kitk, A. C., 408 Briar Pl, Chicago 14, L.

Kisla, A. 8., 6140 5. 75th Ave., Argo, Tl

Klech, W, 3., 316th OR, 3645 Irving Park Rd.,
Chicago 18, Ii.

Kion, F. P, 2436 W. Capitel Dr, Apt. 6,
Milwaukee, Wisc.

Knarr, Frank E., Box 581, Villanova, Pa.

Koch, Weiner, AAA Ibnstr., Payerae, Switzer
{and.

Kolda, Ronald M., 1508 5th Ave., Minneapolis,
Minn.

Korecki, Steven, PO Box 546, Milihrae, Calif.

Kreider, C. €., 1075 Columbia Ave., Lancaster,
Penna.

Kreiser, Lawrence G., PO Box 76, Rexmont,
Penna.

Krofchik, Paul, 82 N. Canal St,, Natrona, Peana.

Kunde, Richard L. 299 East 100th North, St
George, Utah.

Lanelli, Lester P, Bty. B, 533d AAA AW Bn,
APO 303, ¢/o PM, San Francisco, Calif.

Langsam, H. D., 1415 Mot Ave., Far Rockaway,
N. Y.

Laramy, J. M., 1857 Graham Ave, St. Paul 2,
Mian.

Larue, C. C., 1727 Horway 5t., Bristof, Va.

Lash, Eugene L., OAC, No. 2, TAS, F. Sil,
Oklzhoma.

Lavell, R. G., Hg, 53d Port-O-Seas-TC, APO
1035, ¢/o PM, San Francisco, Calif.

Lawlor, John D., 145 Winthrop St, Tauanlon,
Mass.

Lazarew, Herbert M., 28 Westgate Circle, Akron
13, Ohio.

Le Boff, Gerald A, Box 76, lLake Mahopac,
N Y.

Lecomte, Frederick C., 2809 34th Place N.W.,
Washington, T, €.

Leland, Lester D., R.R. No. 4, Plymouth, Ind.

Leming, Edward R., ¢/o Leming Orchards, Cape
Girardean, Mo.

Lesite, Elwyn E, Jr., 3217 Lebanon, El Paso,
‘Texas.

Lesneski, V. A, 134 Summer St.,, Gardner, Mass.

Lewis, Jack L., 3525 DPestaluzzi Ave., 5t Louis,
Mo,

Lighter, Willard C., 7325 5. Humboldt Ave,
Minneapolis, Minn.

Limpus, Lowell M., The News, 220 E. 424 St,
New York, N, Y.

Lindstrom, Frederick G., 38 Fuller Terrace,
West Newton, Mass,

Lindstrom, Thure A, Jr., 1887 Water, Salem,
Oregon.

Lingner, Fred, Box 887, AAA Sch, Ft. Bliss,
Texas.

Linnemann, R. A, 1916 N.W. 32d S5t, Okla-
homa City 6, Okla.

Livingstor, K. C,, 3388 W. 151st 5t.,, Cleveland,
Ohio.

Lockyer, Robert H., Qtrs. 1825, Ft. Biiss, Texas,

Lowew, Robert W., 438 North 8., Teaneck,
N. T,

Longacre, T. M., 324 86th 8t., Brookyin, N. Y.

Loop, V. C.,, PO Box 74, Ft. Amador, Canal
Zane,

Lorck, H. C., G-2, GHQ, FEC, APO 500, c/o
PM, San Francisco, Calif.

Lowe. Bertram 8., 9205 Whitney Ave., Elmburst,
LI,NY.

Lown, James M., Box 888, AA & GM Br., TAS,
Ft. Bliss, Texas.

Mackinnon, Hector E., 28 Brush Hill Rd., Mil-
ton, Mass,

McCallum, Robert A., 7805 Boston Ave., Silver
Sering, Md.

McCarthy, D. M., 602d AAA Gun Bn., 90 Toil-
some Hill Rd., Bridgeport, Conn.

McCartney, R. W., 114 5. Hennessy, New Ot-
leans, La.

McCormack, 1. 1., 11110 Ashbury Ave, Cleve-
land, Ohio.

McCoy, Richard N, Arroyo Grande, Calif.
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McDonald, John A,
Yark, N. Y,

McEligott, Joseph, Box 979, AA & GM Br,
TAS, Ft. Bliss, Texas,

McInnis, John R., West End, N. C.

McKee, Francis L., R.D. No. 2, Dover, Del.

McKibben, Roy H., RFD 1, Little Falls, N. J.

McManus, Vincent J., Hq. Comd., USFET Main,
APO 757, ¢/o PM, New York, N, Y.

Maisel, Alex, 39513, Normal, San Diego 3,
Calif.

Mameran, Van Jobhn A, Jr., 900 Summit Avenue,
Uinion City, N

103 . 141st St, New

Marcus, R. B., The Pennington Sch., Penning-
ton, N. J.

Mariconda, Alexander F., 732 E. 235th St
Bronx a6, N. Y.

Markoe, Charles B, 309 W. 104th St
York City.

Marks, Paul R., 89%th AAA AW Bn,, 929 Edge-
wood Ave., Lancaster, Penna.

Marquis, W. George W, 42 Ainworth St., Ros-
lindale 31, Mass.

Martin, Lawrence E., Jr,
Ft. Bliss, Texas,

Mason, Albert P, 716 Windsor Ave., Roanoke,
Va.

Magﬂ;f’ffwa V. 8., 320 Stanford Ave., Menlo Park,

alif.
Matz, E. L., 14 W. Chestout St.,

MNew

AAA Sch., Box 912,

West Chester,

Penna.
Meadows, John ], 1601 University Avenue,
Bronx, N. Y.

Meehan, Robert L., Fultonn Trust Co., 149 Broad-
way, New York N Y.

Meranski, A M., 228 Vine St
Conn.

Merrell, E. A, PO Box 2300, Waco, Texas.

Mfls_zﬁiell, David M., 1005 E. 60th St., Chicage,

Hartford 35,

Messner, Milion H,, 6328 Heitzler Ave, Cin-
cinnati 24, Ohio.
Mever, Thomas D,
Diego 4, Calif.
Mitler, K. H, Jr, 256 S. 45th St, Phifadeiphia,
Prpna,

Miller, Robert J., Hy., Base M, APO 74-2, c/o
PM, San Francisco, Calif.

Millctt, Etwood D, 7 School St., Norway. Maine,

Milmore, Charles W, 34 Beilevue Rd., Swamp-
scott, Mass.

Mitchell, E. F,, 61614 Frankiin St, Johnstown,
Penna.

Molinari, Milton €.,
Calif.

Morey, E. W, 241 Bostwick Ave.,
Mick.

Mullane, J. P, 32 5. Munn Ave., Apt. 701, East
Orange, N. J.

Murcello, Charles E,, 35 Schreck Ave.,
15, N. Y.

Murgatroyd, H. E,, 116 Church St., Ware, Mass.

Muse, Bradford F., Hq., Base M, APO 74-2, c/fo
PM, San Francisco, Calif.

Myers, E. F., Rt. 1, Box 353, Livingstos, Calif.

2632 Boundary St, San

167 Natividad St., Salinas,

Charlotie,

Buffalo

Nelligan, Murray H., 6932 Exeter 5t
Hifls, I I, N. Y.

MNesset, R. H., Princeton Hall, University o
Nozth Daketa, Grand Forks, N. D.

Newcomb, Bradicy L., 201 N. Grinpell St Jack
son, Mich.

Nikas, Peter T., 616 W. 207th 5t, New York
™. Y

Nobiity, Cartis C., 247 McCrea St., Indianapoli
Ind.

Nolen, Charles W., 30 Crescent Ave, Apk <
Long Beach 2, Calif.

Norris, David, Je, 109 W. Aungusta Plac
Greenyille, 5. C.
Nuitall, Kenpeth J.,

© Mass.

Nyquist, Roy A., 3650 Beechway Blvd., Toled
9, Ohio.

Oberlin, B. G., Hq., Sugamo Prison, APO 18
¢/o PM, San Prancisco, €alif,

O'Connell, Danie! F., 18 Grady Court, Apt. 2¢
East Boston, Mass.

O Donnell, €. F., Mil. Govt. Proc. Sec,, Hg,, St
Army, APO 343, ¢/o PM, San Francisco, Cali

O'Hea, J. T., 774 E. 236-B St., Bronx €6, N. Y

Olsen, Charles 1., Ft. Stocum, N. Y.

Cison, Creighton B., Rapid City AA Fld,, Rapi
City, 8. D.

Onderdonk, George G., & Murry St
N.

Fores

21 Maple St, Webste:

Freeholc

Osthy, K., 3409 Fulton St., Washington 7, I €

Ottinger, Guy E., 503 Neosth Vermont Ave
Takeland, Fia.

Oviatt, Wells, 206 4th St, Sausalita, Calif.

Owen, Fotrest Falgp, 159 Notth Ave., Batil
Creek Mich.

Padon, W. B., Box 1589, Tulsa, Ckla.

Palmer, Sloane T., Youngstown N. Y.

Pandorf, E. C.,,ZBZT Muriel Coudt, Cincinna
19, Chio.

Parker, Gerald 8,
Island I, N.Y.

Pascoe, Leslie B., 6086 Bucyrus Dr., Cleveland
Ohm

Pawh, 1. E., 1411 1st Nat'l Bank, El Paso, Texa

Peterie, Lester L., Kinsley, Kansas.

204 Frapklin Ave., State

Peterson, J. T., </0 R. B, Eastmnan, 14 Richan
son St., Barre, Va.
Pettin, C. F, 138th AAA Gp, APO 583,

PM, 3an Francisco, Calif.
Pierce, George Q. 532 Orange Grove Awve
South Pasadena, Calif.
Pike, Donald K., 564 Marlborough Rd., Brooi
. Iyn 26, N. Y.
Planadeba, Francisco S.,
Puerto Rico.
Pomeroy, Raleh X., Bonnie-lee Farm, Nor
Reading, Mass.
Postol, Harry, 33 Bay 22d St,
N.Y

1-C Park St, Santurc

Brooklyn

POWieY,.GCOIge R., 316 5th &, Scotia 2, N. Y

Pratt, John S, 869 Park Ave, Columbus is

Pugh E. 8, _Ir, 207 Granville Ave,, Beckle
V. Va.

Parcell, Chester E, Box A 15,
W‘ay, Laguna Beach Calif.

229 Highlar

[22]



Pyles, Dixoa L., 930 E. Fortification 5t, Jack-
son, Miss.

Readv, J. F., Jr., Fot Worden, Wash.

Redheffer, George E., 214 Sylvan Ave., Rutiedge,
Penna.

Recd, D. R., B14 Jeflcison Ave., La Porte, Ind.

Rice, Mertitt J., 537th C.A., 1675 Berkeley Ave,,
St. Paul 5, Mina.

Rice, L. E, 136.Madison Lane, Charlottesville,
Va.

Ringen, H. 5. C, 328th Hd Type 2, Little Falls,
N J

Ringgold, C. L., 532d AAA Gun Bn, PS5, APO
331, ¢/o PM, San Francisco, Calif.

Robison, BEdward A., 59 Ivy Sk, West Hemp-
stead, M. Y.

Rogers, Jack P., 166-1G 81st St, Jamaica, L. I,
N Y

Rogers, M. A, The Arty. Sch., Fi. Sill, Okla.

Roicki, S. A., 47 NL, Randolph Ficld, Sub-Base,
San Marcue, Texas.

Roomey, T. R., 1204 Liberty Life Bldg,, Colum-
bia, 8. C.

Rosek(lzjlly, Lowell J., PO Box 817, Smithfeld,
Utah.

Rowse, E. B., Seacoast Arty. Sch., Fi. Winfield
Scott, Calif.

Rowley, Owen B, RFD» 1, Lockport, 1L

Rudloff, Louis A., 14 Butler Place, Brocklyn
17, N. Y.

Rudy, James H., 2334 Bond Ave., Drexel Hill,
Penna.

Rusinski, Eustace, 8356 Maxwell §t., Detroit 13,
Mich.

Russ, David Eljab, Jr, PO Box 164, Mt. Upton,
N Y.

Russell, Eugene O., Jr,
Parlm N. 1.
utberfor)rd R. D, Box 1154, .AA & GM Br.,
TAS, Ft. Bhss Texas.

Safire, Edward 758th AAA Gua Bn., Florence
Apts., Scmnton, Penna.

Salmon, W. A, 239 Forest Ave,
N T

Sanhotn, Edwin H., 835 Codman St

i Maine.
andager, Robert ¥., 707 University Ave, S5.E,
Minneapolis 14, Minn.

Sempes, John R, 311 10th Ave, W., Ashland,
Wisc.

Santop&iretro, Leobalde, 1307 Blandina St., Utica,
N. Y.

Savers, G. M., Jr., 1014 S. 54th St, Philadelphia
43, Penna.

The Du Pont Club

Glen Ridge,

Portland;

Scheid, Theofore G., 1501 Locust St., Steriing,
Il

Schenck, Herschel W, 221 5th Ave, Venice,
Calif.

Schermerhorn, John, 318 Westminster Road,
Brooklyn, N. Y.

Schicdel, H. E., 1411 N.E. Fremont St, Port-

land 12, Oregon.
Schimmel, Beroard H., Hq.,
Bay, Ft. Adams, R. L
Sd{:rnad, Wilbur P, 205 Prospect St.,
a.

H.D. Marragansett

Covington,

Schneider, Charles L.,
Paul 4, Minn.

Schaell, Peter, fr., 2215 N.E. 224 Ave,, Portland,
Oregon.

Schufdberg, Irving L,
Angeles 36, Cahf.

Schuler, Richard H., Shanks Village, Orange-
burg, N. Y.

Schwager, Mastin J., AGF Bd. No. 4, ASTS, Fi.
Bliss, Texas.

Schwandt, Marvia W,, 6351 Neff Road, Detroit
24, Mich,

Scippa, C. J, 651 Honeyspot Rd., Stratford,
Conn.

Scoggins, Leonare 8, 488 Clifton St
9, Calif.

Scott, William H., 200 Brewster Rd., Scarsdale,
N Y.

Seabrook, G. W.,
Texas.

Seal, K. W., 817¢4 N. Court St., Rockford, Iii.

Seymour, Whitney, Jr., Stockton, N. J.

Shaffer, G. W., 3980 Rose Hill Ave,
cinnati 29, Ohio.

Shapero, Paul D,
York, N. Y.

Sharpe, Charles F., 34 E. 24th §t,
Penna.

Shea, Cornclivs F., 1573 Trenton St., Denver 7,
Colo.

Shearman, F. W., 4 Conway Rd., Bankstown,
New South Wales, Australia.

Sheeham, James T, Hg.,, CAC Comm., APO
826, ¢/o PM, New Qrleans, La.

Shelton, Frank W., Post Ord. Off., APO 851,
c¢/o PM, Miami, Fla.

Shepare, §. L., 75 1ith St, Troy, N. Y.

Sheppard, Dudley G, PO Box 4877, Warring-
ton, Fla,

Shocklev, James W., Box 185, Monett, Mo.

Shortall, John L., Jr, 96th M.G. Gp., APO 6.3,
¢/o PM, Sam Francisco, Calif.

Siebels, L. A., 4632 Margasretta Ave,,
15, Mo.

Siegel, Frank C.,
N Y.

Sill, T. E,, 1847 24th No., Seattle 2. Wash.

Simen, L. E, 76 Roosevelt Ave., East Orange,
N. I

Sinclair, R. L, 311 E, 5th St., Clare, Mich.

Sitnik, B. E., San Marcos, AAF, San Matcos,
Texas.

Skipper, Jobhn D., Btry. B, 532d AAA Gun Ba.,
ARG 331, ¢fo PM, San Francisco, Calif.

Skolnick, Herbert, 70 Linden Blvd, Brooklyn
26, N, Y.

Skmner C. E, Jr., 1504 First Ave., Middletown,
Ohia.

Slowter, Edward E.,
Columbus 8, Ohio.

Smith, Joseph A, Jr.,
wood, B, 1.

Smith, Otis S., 111, 134 Brewer Ave,, Suffolk, Va.

Smith, Sanford A., 47th Spec. Ser. Co,, FS, APO
246, ¢/o PM, San Francisco, Calif.

1546 Dayton Ave, St

6569 Hayes Dr., Los

Oakland

1301 E. River 5t., El Paso,
Cin-
333 West 86th St, New

Chester,

St. Louis

149 E. 43th St, New York,

1273 ‘Thornwood Place,

20 Hudson Place, Bdge-
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Smith, W. ., 209th AAA AW Bn., APO %03,
/o PM, San Francisco, Calif.
Smrdwr. Hubert P, 330 Tth St, Niagara Falls,

Snmmrfeld. R E, 2843 W’l‘um-ur.ni. Pittsfield

Village, Ann
Southard, James E., Sm}-. ]II
Spain, William D, ML Y
Spurgeon, G, W, jt . 4TS Vroom Rd., Spencer-
NY.

S-urj' R. 5., 3306 5 Wakeheld 5S¢, Arlington,
Szmm.ChmH 304 Cook 5t, Lewistown,

Mont.

Stephenson, Frederick L., Gambles Store No,
1282, Great Falls, Mont.

Smrms. Dudley F., 2611 Franklin Ave., Seattle,

Slzvul, Loren F, Hg., %7th AART Ba, Ft
Ord, Calif.
Stigers, James W, Hq. & Hg. Co., Post Port &

Gen. it, APD 846, ¢fo PM, Miami, Fla.
Stinson, W. H., 725 14th Ave, Prspect Park,
Penna.

Stone, William P, 126 Moflat Rd, Wiban 68,
Mass,

Stott, Roy, Jr., 410 South Ave, Wilkinsburg,
Pennu

Stoughton, R., Dmmuth Club, 37 E. 3%th St
New York, N. Y

Stroust, C. M, 207 W, Third St., Mount Carmel,
Peana.

Studer, Carl |, Jr., Port Ewen, M. Y.

Sullivan, D L., Tr, 2932d ASU, 117 & 17th 5t
Fhllnd:lphn, Penna,

Summer, Charles F., Jr., 4231 Waccamaw Ave,,
Columbia, 5. C.

Sund, T. I-L. 5348 Roc Blvd,, Kansas C:tr. K-lm

Tn'ﬂm A. B, Box 1491 Spartanburg,

Taylor, R, I!... 704 E. Fourth St., Gn'mvil'te.

N.C
Tedesco, Vincent N, 1716 Park Ave., San Jose

11, Calif.

Temme, E. 1., Inyokern Det, 15t AAA GM Bn.,
N.O.TS., Inyokern, Calif.

Tennvson, Charles L., 1020 Haddock 5t., Arka
delphia, Ark.

Terwilliger, F. W., 1209 Climax 5t., Linsing,
Mich

Terwilliger, L. H., 3712 Avenue R, Galveston,
Texas,

Testa, John F., 7108th MGD, Gorizia Area,
APO B8, cfo PM, New York, N. Y,

Thatcher, Theodore O, 700 5. 31st 5t Apt. 2C
Richmaond,

Calif,
Thews, Vernon W., 2300 5 Pacific Ave., San
Pedro, Calif.
Thichauth, €. K., 207th CA AA Regt. N.G,

459 Beacon 5t., Boston, Masi.

Thompson, Garr, 3613 N. Palmgra, Apt. 10,
Portland, Oregon.

Tillberg, Harlin E., 3308 Columbus Ave., Min-
neapolis 7, Minn.

Tillery, G. G., 846 418t 5., Norfolk 8, Va.

Torrisi, Fred T. 151 Garden 5t Lawrence,
Mass.

Tmmenﬂ. William )., 330 N. 13th S,
Nev.

Vegas,

Train, T. 5, 2650 Bell 51, Vienna Woods,
ramento, Calif.

Trevett, Donald A., 610 5. Keanedy Ave, T

Texas. L
Trige, W. G., Hg, 65th AAA Gp, APD
c/o PM, New Orleans, La,
TnppeE![ 24 A Prospect Ave, Port Wi

delm, River Road, Lumberville,

Trost, ). G, 130 E Clay 5t, Lancaster,

Truex, B I, New York University, Box
MNew York, N. Y. i

Tu;qilt&{; Thomas, 3462 Bailey Ave, New Yol

Tumer, E E, 1132 Albemarle 5t, St. Paul
Minn.

Turner, George W, Box 21 Luverne, Ala.
Tyng. John &, F:-lrnrﬂ,
Tysinger, James W, Bux 1103, Ga. Tech,
Umu:'ths.’l‘hb: P.. Box 251, Livi
I 1 ngston,
vmrp: Albert G, 731 Quincy 5t, Brook
Y
Vonderau, J. C, 209 W. Wintcr Ave.,
Castle, Penna.
Voss, A, W, 406 5. 12th St., Omaha, Neb,
Voyatzis, P. A, Sandia Engr. Base, PO Box 51
Ir1II:nl.nqu.m'nqm. New Mexico.
Wachter, L. R., 2261 &5th 5t., 1st Floor
Brooklyn, N. Y.

W agman, ]of.-l I.. 383 Harvard S, mendﬂ
Mass.

Waldeen, Upp, 4515 Greeley Ave., Bend, Ore. |
Walker, Avery W, 912 College ‘Ave., Niagan
F:l.’-l!, MN.Y.
Walker, Norman M., Rt 2, Box 232 B, El Pasm,
Texas, 1
Walton, C. F, PCI Box 1191, Columbia, 5, C
Ward, Samuel B, Box 93, Elam Rd., Chester
His., Penna. |
Wamer, Robert, %% Brook Hill Rd., Milwe
Mass l
Warshaw, Bernard, Walterboro, 5. C.
1, Sants

Waterman, . G, 520 Riley St., Apt.
Rasa, Calif.

Watts, G. E., Jr., 3324 Bandini, Riverside,

Weader, R. _I 903d AAA AW Bn., APO
/v PM, New Orleans, La.

Weeks, Carl G, 2227 Gold St, El Paso, T

Wehde, H. C., Jr., 284 5 Columbus Ave,
Vernon, N. Y.

Weinstein, Bernard, Jasper, Ala,

Weldon, W. W., 410 5, Court 5t., Circlevi
Dhio,

Weltman, Arthur A, c/o Hatton, 8201 4th ahzj
Brooklyn, M. Y. i

Werner, Albert F, 341 Lincoln Ave, Land
downs, Penna.

Wﬁrrner, F. A, 351 5 Center 5t, Bloomingtos |

Westbury, John R., Jr., Box 123, Cheraw, 5. C}
Westerdahl, William E., 3820 43d Ave,, South
Minneapalis 6, Minn.
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Ep;ul R H., 1204 Hudson St, Hoboken,

White, Clarence E, Jr, 5334 Gilson Ave, St

Lowus, Mo,

White, Grady O, Box 1384, AA & GM Br,
TAS, FL. Bliss, Texas.

White, Henry Packard, PO Box 1832, Cleveland,

Ohio.

White, Thomas A, 44 12th 5, Columbus 1,
Ohio.

Whl.arh.i, John, Tep. Dept, Trani Sch, FL

I Eustis, Va.

Williamson, R. H., Jr, Box 1416, AAAS, Fu.
Bliss, Texas,

Williams, G. V., 377th AAA Wpns. Bn., MOB,
3321 Clairton Bivd, Pitsburgh, Penna,

 Wirtman, James C., 317 E 2d 5t. Pass Chns-

| tian, Miss.

|'I'ﬂmc.4\ r., 3032 N. Guilford Ave, Balti-
maore 18,

Wilke, IL(., 450th AAA AW Ba, 3947 N.

Farwell .'me., Milwaukee, Wisc,
]"ilhe:dlu;. Joseph ., Guard Hill Rd, Mt

Kisco, N. Y.
Apt. A-3, Hampton Crest,

Willett, T. A, Jr,
' Portsmouth, Va.

Willcox, Take M., PO Box 981, Pincharst, N, C.
 Williams, Joseph J., %14 E. Mynle S, Flim 3,
 Mich.

Williams, Vern D., 611 Liberty St, Findlay,
Ohio,

'I'mduw. 1. G, 1148 Fifth Ave, New York,
'I"m,g. Ernest W, 1028 Esplande, Pelham 63,
N.Y.
‘Ilfult’ Martin ], 1936 Hendricks Ave., Jackson-
hilt 7, Fla

‘ood, W. B, Btry. D, 107th AAA AW Bn,
' SP Vnmﬂllt 5. C
Wotring, E. W., PO Box 988, Denver, Colo,
Wreeidt, N. M., Dept. of Guanery, TAS, Ftr
Sill, Okla. _
Wyckoff, Theodore, ¢/o Joint Brazil, US Mil,
.+ APOD 676, c/fo PM, Miami, Fla.
Wyren, H. W, 3126 W, Michigan Strect, Mil-
 waukee, Wisc.
Yaple, W., PNG, Plymouth, Meeting, Penna.
\ Zeiff, lerome, 204 Sherman Ave, New York,
N.Y.

Ziegner, E. H., 408 E. Michigan St. 12, India-
napalis 4, Tnd
- Zillich, }m:h J
[8

Zu.;h-rman, Ralph, 1755 E. 13th St
M. Y.

1734 School S, Chicage 13,
Brooklyn,

Zupancic, Louis 1., 1079 E. 76th 51, Cleveland 3,

Ohio.
i LIEUTENANTS
Abromovitz, Gerald, 148 N, Lockwood Ave,
Chicago 44, 111
Aptarap, ]. N., Hq.532d AAA Gun Bn, PS5,

APD 331-6, ¢/o PM, San Francisco, Calif.
Alexander, Leslie L., 906 West 37th 51, Savan.
| nah, Ga.
| Appel, Edward ], Box 108, Limerick, Penna.

Appleby, Robert H., 635 Clymer Lane, Ridley
William, Da A Pitts-
illiam, 1813 Davis, Ave, Pi
burgh 12, Penna.

Baber, B. L., Jr, Plst. Hg. & Hg. Co, APD
, Seattle, Wash.
B.ud:.Wel:Icnl. 119 §, Marion 5t., Coving-

. Alaska,
.. DNG, State

Huldn:thSL Westford, Mass.

Batsford, T, H., Hg., 753d AAA Gn, Bn, APO
303, Unm&nFuanhf

&d]:r. 91 Academy Hill Terrace,

Beck, D, O, 1914 Boyer Ave., Scattle 2, Wash,

Bellamy, A" A, Btry. A, 953d AAA AW Ba.,
APO 503, c.r‘n PM, San Francisco, Calif.

Bennett, Samuel C., 1027 West 108th S, Los
Angeles, Calif,

Benton, John €., 2907 Franklin St, San Fran-

cisco, Calif.
; Jobhn €, 24% 5. Main St, Whar-
bice Vemon M., University Station, Box 4346,

ucson, Arie

Blnhm.NJ YD 223 West 14th St., Mew York
11

Bond, John B., 317 E. University Prky., Hal
timore 18, M&

Burc: Oscar R, 801 Mounds St., Valparaiso,
n

Bowden, E. R, Jr, %44 Dexter Horton Bldg,
Seattle 4 Wash,

Bowley, W. T, Class 34, Abn, Sec, TIS, Fr
Benning, Gn.

Bnrd.L ICIKJI&:: M., 69-66 108th St., Forest Hills,

Broady, Bruce J., 793 W. Parkview Ave., St.
Paul 3, Minn.

Brodt, R. H, 2 Grace Court, Apt. 1-E, Brook-
Iyn 2, N, Y.

Brrﬂq?k;: Samuel I, 14 Jayne Place, Baldwin,

Brown, Eric §, 408 E. Mill, Plymouth, Wisc.

Buffalano, Frank A., AGF Bd. 4, Ft. Bliss, Tex.

Calhoun, Bernard T 117 West 2d St., Chaska,

Minn.
Calvm Gn::rm.- 1. 406 High St,

ﬁimpbl.‘il .L‘I.lfr:d 0., 180 John St, Princeton,

Clm FI C. M., Rt. 3, Joneshoro, Tenn.

Canton, ‘%dﬂt'r. 141-27 73d Terrace, Flushing,
N. Y.

Carr, . W., Jr, c/o Mri. Lee Perin, 71 "Wil-
lowond 5t., Dorchester 24, Miss.

Carrington, Wallace ], AGF Bd. 4, Fr. Bliss,
Texas.

Chalmers, Jefferson W, 219 McKinley 5t Sand
Springs, Okl

Chamberlain, Harry E., AA & GM Br, TAS,
Ft. Bliss, Texas.

Chandler, 1. A, Hg., Alaskan Air Comnd., APO
942, c/o PM, Seattle, Wash,

Williamspart

[25]



Chapmasn, James R., Hq. & Sv. Gp., GHQ, FEC,
APQ 3500, /o PM, Sen Francisco, Calif.

Charnley, Ralph E,, 3 Williams 5t., Centredale
11, R. L

Clark, Richard C., Camden, Delaware.

Clark, W. A, Jr., 2 Acton Place, Annapolis, Md.

Cline, H. N, Hag., 138th AAA Gp.,, APO 503,
c/o PM, San Francisco, Catif.

Cole, Ward W, 119 State 5t., Batavia, N. Y.

Coleman, Richard A., 1210 N.W. 18th, Apt. G,
Oklzhoma City, Okla.

Colernag, R. C, jr, CAC By, B, 450th AAA
AV Ba., SP, Ft. Bliss, Tex.

Cooper, R. G., 3247th Sig. Base Maine. Co,
AFQ 503, ¢/o PM, San Francisco, Calif.

Coppola, Willtarn M., 81 Wilsor St., Stamford,
Conn.

Cox, Oshome 5., 3452 W, Frances Rd, Clio,
Mich,

Cu:ltlin, Robert E., 111 N. Adams St., Carthage,
I

Daggen, Lyle E., AAA Sch., Box 574, Fe. Bliss,
Texas.

Daley, Edward J., Btry. C, 384th-AAA Gun Bn,
Ft. Bliss, Texas.

Day, John G, Martin, 5. D

Deane, Thomas J., 2015 University Ave., New
York 53, NL Y.

Demone, C. 1., 52 Main St., Hyannis, Mass.

Denes, George M., 396 Green Ave., Brookiyn
16, N. Y.

DeRosset, Philip N,
Jolla, Calif.

Derrick, Charles D., 115th CIC Det., Hq,, Sixth
Army, Presidio of San Francisco, Calif,

Diiley, Roy E.,, Locgootee, Ind.

Dy Nardo, Carlo, 68 Alabama Ave, N. Y.

Dstel, Robert E., 547 Bailey St., East Laosing,
Mich.

Donohue, }. T, Jr, Informatien Sect., Hg.,
AGF, Washington 25, D. C.

Durgin, C, F., 322 N. Norwood St,, Arlington,
Va i

1173 Coast Bivd., La

Dyer, C. P., 11 Grove 5t., Winchester, Mass,

Earl, Wayde F,, Park Place, Lake George, N. Y.

Ebel, H. N, 8415-86th St., Woodhaven, L. I,
21, N. Y.

Edenbo, Bill, 79 Poguonock Ave, Windsor,
LCoan,

Efron, Martin, Box 1-306, RD. 1, Princeton,
N. L

Erfurt, Henry F., 320 Maple St., Brooklyn, N. Y,

Eibel, Edgar C, 4016 Elsmere Ave, Norwood,
Ohio,

Ellison, William A, 56 Van Houten Place, Bilie-
ville, N. J.

Emery, James I, Haman Eng. Depot, Hapau,
Germany, APO 757, c/fo PM, New York,
N.Y

Erdma?, George W., 1363 Louisiana St., Vallejo,

Calif.

Ernst, Maurice E., 8 Roller Road, Charleston 4,
W. Va.

Evans, Charles W,
Mashville, Tepn.

Fabre, H. A., 8 NUYW, 10th, Pendleton, Oregon.

1208 Musfreesboro Rd..

Farpsworth, Paul V., 4322 North 15th St
Omaha 11, Neb.

Feﬁis, Richard O., 40 Walworth Ave., Scarsdaie,

LY.

Fireé ]\ﬁzx I», 1726 Northshore Ave.,, Chicagn
26, Il

Fisler, Benjamin H., 6 Burke Place, Rochester
13, N.Y.

Fonjallax, Robert A., 1030 Woodycrest Ave,
New York, N. Y.

Fossferg, Ralph J., 348 Senece Ave, Mount
Vernon, IN. Y.

Fox, Gabtiel, 552d Oxd. TM. Co.,, APO 171,
/o PM, New York, N. Y.

Fraser, Joseph P, Jr., 2511 East 5th Ave, Knoxr-
ville, Tenn,

Fulton, Edward H., Box 75, Califon, N. 1.

Farian, J. E, 2806 36th Ave, West, Scaitle,
Wash.

Gabel, Austin, 914 Sunset Lane, Bethlebem
Penna, ,

Galbraith, G. C,, 88 Lexington Ave, ¢fo The
Best Foods, Inc, New York, N. Y.

Garvey, D. J., Box 665, AA & GM Br, TAS,
Ft. Bliss, Texas.

Gersten, Monzoe, 104-21 38th Dr., Forest Hillg
L I, N Y.

Gibbons, Raymond F., 40 Victesy Ave,, Lacka.
wanna 18, N. Y.

Gift, John J., Buy B, 73d Gua Bn., SM, PNG
Armory, 15th & Allen St Allentown, Penna,

Gilmore, Hugh M., Jr., 2484 Cheremoya Ave,
Hollywood, Calif.

Gold, Jacob, 5 Lawrence St., Everett, Mass.

Goodwin, John W, 4700 Lawn Ave., Westemn
Springs, 1L

Gothro, George H., 1363 Tyler, Corvallis, Ore.

Grant, James 5., Andrews, S, C.

Grant,n?{?iiliam F., 6951 South Yale, Chicagg
21, L.

Graziani, Francis J., 1508 Wangh Dr., Houstor
&, Texas.

Greene, Marvin L., 3302 W. Kitby, Detront,
Mich. .

Greenstone, M. W., 666 W. 188th St, New
York, N. Y.

Griffin, Joseph T., Jr., 117 Voorhis Ave, Rock
ville Centre, N. Y.

Grooms, Richard K., Seaman, Chio,

Guglielmino, L. E, 92 San Pablo Ave, Sap
Francisco, Calif,

Guille, Gitbert J., RED 1, Hicksville, L. I,
N Y

Gwynn, J. L., 715 Rush St., Chicago 11, il

Hahn, Darrel E., Nichols, Wisc.

Haley, Albert M., 8 Byron Ave, Apt. 8, Ken
more 17, M. Y,

Hamm, Joseph W., 305 N. 31st Ave., Omaha
Nebr.

Hand, B. C., 1724 Pine St., Philadeiphia 3
Penna.

Haranish, Robert O., Rushville, N. Y.

Harty, Patrick H., AGF Bd. No. 4, Ft. Bliss
Texas.

Hatch, Donald L., 40 Scuth High St, New
Britain, Conn.
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Hearn, IN. P., 185 Cottage St., Pawtucket, R. L

Heard, Walter S, Jr, 311 South Church St.,
Charfotte 1, N. C. )

Heckathorn, R. E., R.R. No. 1, Kenton, Ohio.

Heimer, Gerard, Matériel Dept, TAS, Ft. Sill,
Okla,

Hendrix, Thomas H., Box 447, Yazoo City,
Miss.

Heary, Wales B.,, 823 Asylum Ave., Hartford,
Cont.

Hickey, D. W, I, Pers. Sec., ORP, Stoneman,
Calif,

Higgins, Francis J., 230 FEast S6th St, New.

York 28, N. Y.

Hilton, James H., 1225 Boston Road, Bronx
56, N. Y.

Hoft, Arthur P., 404 Holly Ave, St. Paul 2,
Minn.

Hoffman, Charles P., 37 South 18th St Allen-
town, Penna.

Holmes, L. J., Jr., Lanark Manor, Allentown,
Penna.

Hoiton, Kenneth A., RF.D. 4, Logansport, Ind.

Horkott, John, 60 Gererd Ave., Binghamion,
N. Y.

Horne, P. E, 61 Colburn 5t., Nosth Attleboro,
Mass,

Huston, Arthur M., Hqs., AA & GM Br, TAS,
Box 763, Ft. Bliss, Texas,

Hutchinson, Lewis J.,, 702 W. 137th Place, Haw-
thorne, Calif.

Hutton, Joha H., 453 S. Spring St., Los Angeles
13, Calif.

Imming, Bernard J., 3659 Harrison Blvd., Kan-
sas City 3, Mo,

ftby, Edwin W., Oakland, Miss.

Israel, Martin A., 3131 54th St, Woodside,
N Y .

john.s, c. N., Hg., Karlsrehe Mil. Sub-Post,
APQ 403, ¢/o PM, New York, N. Y.

Johnson, D. R., 836 Sunnyside Ave., Chicago,
Il

Johnson, Paul C, 9114 Wire Ave,, Silver Spring,
Md

Jones, I. D., 4318 Chestnut St., Philadelphia,
Penpa.

Jones, M. H.,, 5533 Upton Ave., So., Minneapo-
lis, Mion.

Jorgensen, Kristen, 13642 Military Rd., Seattle
58, Wash.

Keena, Thomas E., 141 Bond St, Hartford,
Conn

Keily, J. P, Jr, 3250 Perry Ave, Bronx 67,
N, ¥

Kennedv, John C, Jr, 303 S. Fenn St., Wheel-
ing, W. Va.

Kenngott, R, L., 31 Otis St, Newtonville, Mass.

Kessinger, John L., PO Box 386, Silver Spring,
Md.

Kimmey, Everett J, 501 West 34th St, Wil
mingter 218, Del. :

Ki;i]ner, Sidney, 1512 Park Place, Brookiyn 13,

Y.

Klenik, R. L., Hq, 795d MP. Bn, APO 696,
/o PM, New York, N. Y,

Kochanowski, Edward H., 121 Eim 5t., Meriden,
Conn.

Krueger, H. W, 209th AAA AW Bn., SP, APO
503, ¢/o PM, San Francisco, Calif, .

Ladd, Matthew, 5012 W. 29th S, Cicero 50, 1il,

Langer, Robest G., 1556 Second Ave, New York
28, N. Y.

Larocca, Frank, R.F.D. !, Framingham, Mass.

Yarson, M. L., Willamette, Oregon.

Leandee, R, W, 7 Wachusett St, Worcester,
Mass,

Lengel, William H., 1136 Perry St, Reading,
Penna,

Leu, Henry G., 37 Florence Ave, Irvington,
N.J

Leventhal, Henzy E., 709 E. Raynor Ave, Syra-
cuse 10, N. Y.

Lilian, 5. H., PO Box 893, Olympia, Wash.

Lines, Clarence P., Ft. H. G. Wright, N. Y.

Lippy, Chaszles A., 45 Park St, Bingbamton,
N.Y

Lipsey, William E., 4936 Elm Court, Denver 11,
Colo.

Lipstein, Leonard L., 2606 Madison St., Wil-
mington, Del.

Livingston, James D, 8415 Gennor Ave., Uni-
versity City 3, Mo.

Luebbe, C. L, Hq., 7ist Sig. Serv. Bn, APO
500, ¢/o PM, San Francisco, Calif.

Luhss, George M., Jr., 40 New Court, Herp-
stead, L. I, N. Y.

McBroom, E. T., PC Box 426, Canton, Ili.

McCafferty, R. R, West Texas Gas Co., Lub-
bock, Texas.

McCormick, Paul T, 2 Delmar Place, Delmar,
N Y.

McCoy, W. B, 1151 Prospect Ave.,, New York
59, N, Y.

McCroskey, W. J., Box 488, Richwood, W. Va,

McName, R. W, Jr, 1ith Airborne Div., APO
468, ¢/o PM, San Francisco, Calif.

MacHott, H. E., 3 Harvard Ave,, Dorchester 21,
Mass.

Mahar, Robert J., Northville, New York.

Mahon, Johna C., Jr., 1108 Fifth St, Santa Mon-
ica, Calif.

Mahoney, Joho A., Jr, 1235 30th Ave, San
Francisco 22, Calif.

Malkan, W. R, 1054 Market St., San Francisco,
Calif,

Marks, Lee E., 761 Park Ave, W., Mansfeld,
hio,

Marsh, George W, 1441 Cabrillo Ave., Burl-
ingame, Calif.
Martell, William C., Biry. A, 764th AAA Gun
Bn., APO 837, c/o PM, New Orleans, La.
Martin, Robert P,, 7620 ™. Chatharn Ave., Port-
land 3, Ore.

Matthews, Donald E., Box 313, Burley, Idaho.

Meany, E. F., 3509 Van Cortlandt Pk. Ave,
Yonkers 5, N. Y.

Melas, Charles C., 590 West 204th 5t, New
York, N. Y.

Meltzer, 8. D., 905 Margate Terr., Chicago 40,
Il
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Mendenhall, F. E.,, Jr, Hq, 1006th Engr. Scrv.
Bn., APO 58, ¢/o PM, New York, N. Y.

Metzler, Bdward C, Jr., 8132 Holy Cross Pi.,
tos Angeles 45, Calif.

Meyer, Arthar B., 616 North Broom St., Wil-
mington 34, Del.

Meyer, Everett K., 44 Prospect Ave, biddle-
town, IN. Y.

Myers, William R., 1529 New Hampshire Ave.,
N.W., Washington 6, D. C,

Miller, Franklyn E., 911 Bard St,
Mich.

Mirus, A. F., 3897 Florence Ave, Cincinnati 11,
Ohio.

Mittelkauf, George E, 251 East 239th St, New
York 66, N. Y.

Moore, Elmer C., 111 Welch, Houston &, Texas.

Most, Sol., 218 E. 11th St, New York, N Y.

Munguia, Rafael V., Tag., Lit. & Repro. Dept,
TAS, Ft. Knox, Ky.

Munston, Nicholas, V.V.E.,, RFD No. 1, Olecan,
N Y.

Nash, N. C., Cambridge 38,
Mass.

Nason, Richard B, Blacksmith Hil, Middle
Haddam Conn.

Nicholson, Daniel M., 1111 Plymouth Ave., San
Francisco 12, Calif.

Nolde, Cyril A, 369 Bellaire Dr., New Orleans
ig8, La.

Nones, Walter A, P, The Brook, Daytona Beach,
Fla.

Oakland Josep A., 64 Belmont 5t

Port Huron,

1 Reservoir St

Pawtucket,

Ofenloch Henry H., 59 West Cherry St,, Hicks-
viile, L. I, N Y.

Ottovxch Louis, 516 West MacArthur Blvd.,
Oaklan& 9, Calif.

Page, Francis, Jr., 39 Stuyvesant Ave., Newark,
N.

Papnmzzi, Lawrence M., 172 Main St, Lodi,
N. I

Patrick, Thomas E., 3514 Somersct Drive, Los
Angeles 18, Calif.

Paul, Richacd | N., R.ED,, Ely, Vermont.

Pernne K. I, Hq Sp. Trps 8th Army, APO
343, ¢fo PM, San Frapcisco, Calif.

Pfaath, E. V., Cas. Pers. Sec, Ctr. Mail Direc-
tory, APC 503 c/o PM, San Francisco, Calif.

Pierce, L. W., Jr., Guer. AR, Div, G-3 Sec. , Hg,,
PI—IILRYCOM APC 707, c/o PM San Fran.
cisco, Calif.

Pohl, Richard W., 801 Roosevelt Ave,, Council
Bluﬁs Towa.

Poli, Michael E, 2403 Franklin Ave, New O1-
ieans, La.
Pollack, Harry, 1423 N. 6th St., Philadelphia,

Penna.
Porter, Riley K., 509 Stephenson Ave., Shreve-
port, La.
Povey, Philip F., 334 32d Ave,
21, Calif.
Powell, Jobn K., PO Box 293, Ontario, Calif.
Poweli, Robert K., PO Box 507, S2iem, Oregon.
Powers, P. L., Rt. No. 2, Presque Isle, Maine.

San Francisco

Provenzano, Thomas G., 403 E. 100th St., New
York 29, IN. Y.

Ramelli, Lioyd R., Box 113, Burns, Oregon.

Rand, Laurence V 8 Bulfinch Place, Boston 14,
Ma.ss

Repp, R. M., Jr,
1%, Ohio,

Reiter, Richard A., 129 Hayden Ave.,
Pk, Wilmington 13%, Del,

Robinson, Gerald E., 425 Duncan St.,
cisen, Calif.

Robinson, William M., Box 173, Isleton, Cajif,

Rose, Kzrk M., 7550 lsth Ave, N.W., Seattle,
Wash.

Rounsville, Sherman H,
Road, Fairhaven, Mass.

Rowe, Elgin L., 141 W. Boradmeor Blvd., Sap
Leandro, Calif.

Ruddy, John G., 841 W. 53d St., Chicago, Til.

Rybikowsky, J. A, 2021 Braddish Ave., Balti-
more 16, Md,

Sachers, Gustave E., PO Box 1885, Roanoke, Va.

Samsky, A., Apt. 404, 2005 W. Phlladelphna
Ave,, Detroxt 6, Mich.

Samucls Daniel, 221 . 824 St
N.Y

155 E. 209th St, Cleveland

Haydey
San Fran.

315 Sconticat Neck

New York 24,

Sanders, Clifford L., 5503 Walion Drive, Kia-
math Fails, Ore,

Schelles, Zane C., 212 Jameson St., Battle Creek,
Mich.

Schusky, W. W, 193 Clinton Ave.,
Brookiyn 5, N. Y.

Segal, Edward, 96 Birch St., Reasselaer, M. Y.

Se§ple Gene T., 325 E. Castle St., Syracuse,

Apt. 7-C,

Setzke, Max A., T.C. Sch.,, Basic Re. No. 2,
Fr. Eust;s Va

Seva, Crist()bal, Hg., 552d AAA Gun Bn, P§
APQ 331, ¢/o PM, San Francisco, Calif.

Shepler, Lloyd F., R.R. 3, Rushville, Ind.

Sheppard, Byron E., A T.D., TAS, Ft. Sill, Okla.

Sherbine, J. €., 1722 Butler St, McKeesport,
Penna.
Shrode, L. E, 714 E. 3d Ave., Monmouth, Ill.

Sicvers, Kirk D 222 Rigsby Ave., San Antomo
Texas.

Skinner, Arthar J., ¢ Main St, ¢/o J. W. Skin-
ner, Flemington, N. J.

Slade, Sam B., 230 N. Eufaula St., Eufauvia, Ala

Sm(i:t};,_fAlden W., 1505 Cabrillo Ave., Torrance,

alif.

Smith, H. J, 4370 Grayton Rd., Detroit 24,
Mich.

Smith, 8. R, 209 W. Orcegon 5t, Urbana, I

Snow, James A., Aide-de.camp, Office of C. G,
Ft. Bliss, Texas.

Sobke, Liewellyn, Latin Amer, Trng. Ctr,
Amador, Canal Zone.

Soliday, Clarence E., Usk. 1, Washington.

Spaulding, George E., Windsor Mansion, Harts-
dale, N. Y.

Spielman, Gordon L., 953 De Kalb Ave,, Brook-
Iyn, N. Y,

Stanley, William G., 325 E. Prace 5t,
N. C.

T

Raleigh,
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Stark, Vemmet O, Apr. H-2, 5. James Terrace,
Newpott News, Va.

Strdger, . W., 1300 Wordsworth Ave, St
Paul 2, Minn.

Srine, Kenncth E., 142 Broadway, Hanover,
Penna.

Stutges, Ward H., 11 Waller Ave., Ossining,
N Y

Suiliven, Francis J., Jr., 38 Rutland Road, Brook-
iyn 25, N. Y.

Sweers, P. C., Jr., 8104th SU Det, RYKOM,
APC 331, /o PM, San Francisco, Calif.

Taylor, John A., PO Box 17, Titusville, N. }.

Taylor, P. B., Jr., 2722 Elmwood Ave., Berkeley
5, Calif,

Tazelaar, €. H., California, Md,

Thompson, Charles R., 220 West 12th St., Post
Angeles, Wash.

Thompson, J. F., Jr, Michigan Rd, New
Canaan, Conn.

Tolbert, Charles C., Biry. C, 933d AAA AW
Ba., APO 503, c/o PM, San Francisco, Calif,

Toms, Galen E., Hq. Co., 32d Inf. Regt, APO 7,
¢/o PM, San Francisco, Calif.

Toney, Thomas, 529 E. Long Ave.,, New Castle,
Penna.

Towles, Woodson P., Jr., 831 South Chilton,
Tyler, Texas,

Tuftle, Verne C., 764th AAA Gun Bn, 58
Highland Ave, Binghamton, IV. Y.

Dnderwood, B, L., 17233, E, Magnolia Ave.,
Knoxville, Tenn.

Unger, William H., Jr., 52 Maple Ave., Pelham,
N.Y

Vies;ar, Gustive G., Jr., 58 Rutherford Pl., North
Arlington, N. 1.

Vinegra, V. V., 639 Devine Ave.,, Elizabeth,
N. ]

Wadkins, Raymond ], 816 Joplin Nat'l. Bank
Bidg., Joplin, Mo.

Wadley, Howard L., 938 N. St. Johns Ave,
Highiand Park, Il

Wagner, Glenn A., 37 Signal Hill Bivd., Fast
St. Louis, T
agner, R. T., Hq,, 903d AAA Bn., Ft. Clay-

gton, Canal Zone.
zindle, F. J., 6249 Fletcher Si, Chicago 34,
1R

Walker, George H., Tr., South Sudbury, Mass.

Walsh, C. 5., 3907 H. Sherburn Pl Milwaukee
11, Wisc.

Warren, Eart L., Jr., New Richmond, Ind.

Weaver, W. W., 865th AAA AW Bn, 5P, APQ
712, cfo PM, San Francisco, Calif.

Wehrly, John H., Ir., Kane, 1L

Wehr, R. H., 3809 Washbura Ave. S., Min-
neapolis 10, Mino.

Wells, W. W ., Baldwin, Wisc.

Welsh, Paul T, 6600 Greenmwood Ave., Chicago
37, Hi.

White, Edgar L., Jr., Hq., 865th AAA AW Ba,
APO 956, ¢/o PM, San Francisco, Calif.

Whitlock, P. E., Btry. C, 753d AAA Gun Bn.,
ESS}H;: Gp., APO 503, ¢/o PM, San Francisco,

alif.

Witliams, B. B., Hq, 25th Inf. Regt., Ft. Ben-
ning, Ga.

Williams, George ., Jr, Spec. Serv. Sect,
RYKOM, APO 331, ¢/o PM, San Francisco,
Calif,

Wiihamson, Joha G., 2115 F 5t, N.W., Wash-
mgion 6, D. C,

Willis, J. K., Box No. 6, Lynnhaven, Va.

Willment, Milton A., 165 Broadway, New York
6 N. V.

Witteman, A. D). H, 120 W. 62d St, New
York, N. Y.

Worley, Thomas G, TU.MT. Exp. Unit, Fu
Knox, Ky.

Wright, Alexander, Alexander Ave, Washing-
ton, Ga.

Wroten, Jack M., 351 N. Western Ave, Los
Angeles, Calif.

Yetter, Fred W., 517 McCabe Ave., Wilmington
59, Del.

Youngs, E. C, Hq. & Hq. Btry., 65th AAA Gp,,
APO 826, ¢/o PM, New Crleans, La.

Zenco, John, 127 Kenilworth Rd., Merion,
Penna.

CHIEF WARRANT OFFICERS
Beattie, James, Hq., So. Sector Comd., APQ 956,
¢/o PM, San Francisco, Calif,
Benham, Leland F., 1206 E. Livingston Ave,
Orlando, Fla.
Brunson, Gail E, 1915 Grand Ave, Astoria,
Cre.
Huntoon, John E., Jr, Hg., Camp Rizal, APO
707, cfo PM, San Francisco, Calif.
Stanfey, Charles M., 4415t CIC Det, APO 5600,
¢/o PM, San Francisco, Calif.
Potts, Edward J., Hqgs., 384th AAA Gup Bn,
Ft. Bliss, Texas.
WARRANT OFFICERS {J. G.}
Pendleton, Joe L., 1442 Cottage St., Fort Myers,
Fla,
Pusey, R. A, PO.B. 45, Fort Hancock, N. J.
FirgT SERGEANTS
Bradley, J. V., Tabor Hotel, 4522 Whiitier
Blvd., Los Angeles 22, Calif.
Cunningham, }. A., Hq. Co., Platoon A, 7749th
SA, APO 69, c/o PM, New York, N. Y.
Doherty, E. B, 25th Airdrome Sgd, APO 855,
¢/o PM, Miami, Fla,
Suter, Edwin, 8th Cav. Rept., APO 201-2, c¢/o
PM, San Francisco, Calif.

MASTER SERGEANTS

Chilson, G. H., 69th AA Gp., APQ 244, c/o
PM, San Francisco, Calif.

Dobber, Stanley, ORD, 92934, White Sands
Prv. Grnd., Las Cruces, New Mexico.

Dunkum, A. R, 3829 Kipling Ave, 5t Louis
Park, Minn.

Emery, Edwin L., Det. 5, State Arsenal, St. Au-
gusting, Fla.

Flook, K. G., Box C, University, Alabama.

Gosser, W. G., 2575 Summit S, GColumbus 2,
Chic.

Hanna, Martin L., Amedor Apts. 167, 350
Glenn, Vallejo, Calif.
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Hawkins, R. R. Jr., Post Hq. & Hq. Co, APO
719, ¢fo F'IM' Sﬂlﬂt Wash.

Hentgen, Amald W., 2432 Lyndale Ave., So.,
Minneapalis, Minn

Howland, Merle B., us Army Rectg. Su., E-
mira, M. Y.

Kir:;..jf F. Hg. Det, SBTAS, Fr. Winficld Scott,

Lee, Paul A, 5q. D, 460th AAF BU, Hamilton

Field, Calif.
Lein, D. G., Gen. Del., Fort Scott, Calif.
David E, 204 Walnut St, Peekskill, N. Y.
Miller, Charles R., 609 Van Bnu:n 5, NW.,
Washington, D. C
id MRS, APO 3035 cfo PM,
San Fnumm, Calif.

Wlllum S, 611 Washington, Martins

Ferry, Oh

Hu;hmimmw K., Hq., 14th Con. Regt, APO
BOO, c/o PM, Nchutk.N S §-

Rugg, E H, 227 Soundview Ave, Bridgeport

5, Conn,
SumLIa. Aaron 1., 83035 8. Constance, Chicago 17,

1l
Wong, Alfred J., 124 S. 9th St., Brawley, Calif,

TECHNICAL SERGEANTS
Mdndgc. Genrg: W., Jr, PO Box 106, Queens-

chi{ P, Hg Btry, 208th AAA, Conn.
NG, 345 St _lnhn 5t., New Haven, Conn,

Clege, W. J., 38% Morris St,, Albany 3, N. Y.

Hrlljf.dumm 1., Casual J'A.PO Camp Stoneman,

Myers, Elbert, 183 Maple Ave., Alcoa, Tenn.

Parks, H. C, 753d AAA Gun Bn., APO %03,
cfo PM, S.m Francisco, Calif.

Wright, Wilbur J. Btry. D, HDB, APO =26,
/o PM, Mew Orleans, La,

Wronski, 5. E., 437 Prcht. FA, Bo, APO 468,
Unit 2, ¢/o PM, San Francisco, Calif.

STAFF SENGEANTSE

Braswell, John E., USMC, 1st AAA Bn, ¢/o
FPD, San Francisco, Calif.

Coakley, C. H., 2469 E. Mmin 5t, Bexley, Coe
lumbus 9, Ohio,

McAfee, John A, 260 W. Grggs S, las
Cruces, New Mexico,

Zuller, Edward C., Lonesome St., Fairport, N. Y.

TecHuNciaN THmD GRADE

Ankner, Ch:r[r.-& _l Jr, 29 lawn Ave, New

Rochelle, M. Y

SERGEANTS
De Hlucl: . T., 107 James 5t, Lodi, N. J.
Dlth] _lr |k ] Bedford St., Rochester 9,
Fl:tltmu.n, R B, 17 Main, Box 187, Lymdora,
Peona.
Gagan, Tom L., 114% W. 37th P, Los Angeles
44, Calif,

Gallagher, L. A, Hq. Biry, 138th AAA Gp,
APO 503, ¢fo PM, San Francisco, Calif.

Hmm\ William, 106 Kengsley St., Buffalo 8
NY.
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Hafer, R. H, 212 Laymen St Pico, Calif,

Jensen, B, W, 1119 Tyler 51, Topeka, K

Little, Robert W., South 5S¢, West Wi
N.Y.

Peterson, Stanley C, RFD, Noo 1,
W

15,
Thomas, Willard L, APO 26920, c/o PM,
York, MN.Y.

CORPORALS |
Fanelli, "I"hnm.u., 727 5. Mildred St, Phi

TecHxiciang FIFTH GRADE
&i&d A. B, 30 Carr Fork, Bingham

Snmmu George F., 6050 Park Ave, Indi
s %, Ind.

PrivaTES FinsT CLASS
Cu;{lminp, Merrill A, BS T R, Fr.

L
Dumnu,(‘-mrgcw Jr., 308 East E St
tario, Cali
Donahue, R. H PO Box 233, Folsom, Calif. |
Eveningred, E R, 30235 Hurmon Ave, Pod
Huron, Mich.
Howell, Chuln PH 3780 Schust Rd., 7,
naw,

Hunt, John H 633 Hancock St Hrnuklm.
NOY
Jntqurs_ Felix, Det. 4, 1262d ASU, Fort Dix,

hl:m. K. G.. 2d Bn., 6th Mar Rgt., Camp Pene
dleton, Clljf

Ml_::na;pc, Foy R., 1065 Paradise Blvd,, Harlm&.
Cali

Mrh! Irving, Hq. & Hq. Co,, AHS, Arli

Mnnmrl, Jose R, Co, C, 307th MP Ba, M'-'ﬂ
6%, ofo PM, New York, N. Y.

Stefiens, Myron, Hg. & Hg. Det, HDLIS,
H. G. Wright. New York. '

PRIVATES

Ahrens, Walter, 203 Piedmont 5., Ext,
buary 81, Conn

Davis, Charles D, 801 Faxon Ave, San Fra
cisco 13, Calif.

Moliterno, il'lurs-t.-plh A, 2%36 36th St
LI NY.

Mavarro, J. E, HqPBtrr 2084th AAA Gun
APD 331, cfo PM, San Francisco, Calif.

Civitiaxs, OTHER SERVICES o0 No Raxk 1
INnICATED

Adams, Ogden R, Jr., 620 Allen's Creek F.l-\*
Rochester 10, M. Y.
Angelin, Commodore O, 2123 Leroy qu

NW ., Washington 8, D. C
Andiews, Frank € c/o Enon Engr. Co, W'IH

oughby, Ohio.
Arhatsky, 100 W, 88th St., New York 24, N. ¥:

Wat

|
|
-‘
=



pson, Sarmuel B, 5531 Forbes 5t Pitsburgh
Pcnnl

r 1187 Longwood Ave, Los
j.'pt:'i:l 6, Calif.

- HE ItFJan:.t.rndm.mm.
H.R ., 6213 Chabot Rd., Oakland 11,

}uhn C., 517 Cypress Ave, Villejo,

fariels, Ralph 7., 510 Wall St, Joplin, Mo,
artoletti, Jos, 6618 Leeds S, Philadelphia 31,

‘;‘l;"' A, 33 Elmwood Terrace, East Pater-
" “hl[mnﬂh, 1209 Renton Highlands, Renton,

Berl, Fugene E., Delaware Trust Bldg, Wil
ington, Del.
John W, Denman Tire & Rubber Co,

s Bowmas, A 100 Telegraph Bldg., H
wrmzn A, elegrap ar-
Fenna,
197 Wainwright Court, Arling-

irt, Arthur 5.,
B reido G Spanish Embassy, Wash
{ i m o L., s .
hgfun D. C.

arroll, Berry W, Jr., 3132 Westminister, Dal
| las, Texas.
iCarroll, James F., 8942 217th 5t Queens Vil-
lage, New York, N. Y.

hapin, Leon D, Fed=ral Court, Springheld 3,

ders, Luther A, 712 E. Rich ‘Ave., Spokane
13, Wash

aghlan, John E, 3340 83d St, Jackson
CHeighs N. Y.
ﬁ_h.n*rrl Dean E, Main 5t., Wenham, Mass.
Calonelli, 1. 3430 Avocado .‘nw Canyon Crest,
C Riverside, Calif.

iCampagnone, A. N, Room 732, YMCA, Hunt-
angton Ave., Bmlnn. Mass,
Aver, Lotis ., 404 4th Ave., New York 16,

Cr *fuh.! Howard F, Jr., 122 Farview Rd.
' &u-mgﬁdd, Del. County, Penna.
jub, Harry, 302 Livingston St., Peoria 6, JIL
} Merrite, Robert E., 137 Governor St., Provi-
" dence 6, Rhode Tsland,
ernburg, Fred, 6231 Drexel Ave., Los Angeles
|36, Calif.
Dinsmaore, Robert C. %17 Ketchum S, Bay
~ Gaty, Michigan.

e, H. Russell, Jr., 136 East 67th St., New
N ork 21, M. Y.
oos, Hugh, %05 Carroll St
. Y,
ington, R. E., 820 5. College, Springheld,

-
ington, Thomas A

Silver Spring, Md.
Bddv, Warren F, Box 138, East Lansing, Mich.
.Eum W. C., 479 Alameda Ave., Youngstown
} 4, Ohio,
Falkenau, Clifford A, Gen. Electric Co.,
1 River Road, Schcnﬂ:l.ldr 5. N, Y.

Brooklyn 195,

. 10419 Lormin Ave.,

PRD,
I

Fleming, Charles H., 29000 Woodstock Ave.,
Forest Glenn, Md.
163 5 Wealey Ave,

Fleming, Robert F,

Berwyn Illinois.
Gallagher, Francis €, Michigan Bluff, Calif.
Geishecker, John, 206 East Central 5t Franklin,

Mass.

Gindlespesgh, Clyde, Box 4, Elton, Penna.

Gﬂdl'rﬁijrmme. 5709 Pimlico Road, Baltimore
13

Graves, Harold ], 4663 Fair Ave, Oukland 2,
Calif

Gulick, Mrs W., Cape Cottage, Maine.
Hall Charles M., 8 Westhoutne Road, Concord,
N.H.

Haney, M. Ert, Carlshad Cavern, Box 751,
Carlshad, New Mexico,

Hansen, E. H. (Lt. Cmdr,, USNR), PO Box
953, Balboa Island, Calif,

Hanson, Miss Edith M., Room 3D630, Pentagon,
Washington 2%, D, C,

Harrison, 1. Hﬂﬁlq M., Ganesville, Va,

Higgins, Whitman W, IIFDE Box 231, France,

iddlehorn, Mass,
Hug::ak. Morton, 1228 Cary Court, Owens-

. Ky,
Horvath, Frank G., 143 Mathews 5t, Paines-
ville, Ohin.
Hughes, Charles E, 944 Pennsylvania, Denver
1, Colorada,
_I:h:.'n.-. Jerome A, }}52 §. Indiana Ave, Mil-

. Wiscons

]mmp. Thomas M ‘.':ﬁ Middiehsld Rd., Menlo
Park, Calif.

Jensen, Harry, 1602 Quincy Ave., Racine, Wise,

Juhnson, Richard €., 633, Elmwood, TIL

Kelhofer, Paul E, 1238 N.W. Glisan St., Port-
land, Oregon.

Kempf, Robert ], 433514 N, West St, Lima,
Ohio.,

Kinlfy, Alexander, 157% Grand Concourse, New
York, N. Y.

Kosmicki, Fugene E., 305 N. Case 5., Bessemer,
Mich.

Krause, Emst H, Naval Research Lab., Ana-
costia, Washington 20, D, C,

Krveanowski, Eddie, 2229 West 21st Place,
Chicago 8, 111

Larkin, Wallace 5., 406 Main 5t.. Klamath Falls,
Diregon.

Lawn, Lester L., 384 Marlborough Ave., Detroit
15, Mich.

Lewis, Jesse [, Cordova Apt. II:H. 2oth & Flor-
ida, MW, Woshington, D, C.

Ley, Willy, 223 Rhode Island Ave, NW.,
Wﬂhmmnn 2. D C

Lovejoy, Joseph, Jr., Church Lane, Westport,

Conn.

Lucchetti, Heney ], 1834 Taylor St San Fran-
ciscn, Calif.

McCauley, James D, 46 Jefferson St Attica,
N.Y.

McCoy, James B, 1223 23d Ave, Longview,
Wash,

MacGrain, Thomas W, 5728 Bedford Road, De-
troit, Mich.
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McCroskey, R. G, 21353 Flonds Ave, N,
Washington &, D. C.
MacEachen, Charles E, 60 Rose Ave, Floral
Park, L 1. N. Y.
MoGee, H. 1, JIr., Swan NG
Ave,, Drexel

McGrann, Joha H., 3918
Hill, Penna.

Mahey, 1. L. I, RFD No. 2, Clearfield, Urah,

Malven, G. W., c/o Texas Petroleom Co,
Apartado 267, Caracas, Vencruels

Maroe, G. M., 711 W. 29th 5S¢, Vancouver,
Wash.

Marvin, Robert 5, 9308 Bustleton Ave., Phila.
delphia 15, Pennd,

Milarta, L. E, Room 432, Bell Tel Labs, Inc,
463 Wnt&.Nﬂ\"a&. 14, N Y.

Mitchell, James R, Valley Falls, Kansas,

Mpoore, Howard H., 6433 Fairfield Ave., Berwyn,

L
Munson, Eugene B, Bassett, Meh.
Murphr. Jobn F., Jr, 753 Tinton Ave, Apt, 9,

Bronx 356, N.
SﬂﬂdmL?!l 23d S, Oakland,

Narey, Mllm, 9315 Ravenswood, Detoit 4,
Mich

Wiclson, T. O, Budd Co.,, 12141 Charlevoix
Ave., Detroit 14, Mich.
Nul ;J;'*p“"'iw 11, Kansas.
iy, e
O'Bren, Robert ], 20% West First Ave, Dick-
inson, N. D.
Ohldag. Henry H., 1143 N. Central Ave., Glen-

dale 2, Calif.
14413 2%5th S.W', Scattle

Oldheld, Homer R,

66, Wash,
Oleson, George, 119 Bth 5¢., South, Fargo, N. D,
Palmer, Fugene, 5040 Cedar St., Minneapolis 7,

Minn.

Peters, F. Anthony, Kings Highway, North
Truro, Mass.

Pollock, William A, Watrous Bldg., Forest
Grove, Ore.

Poplawski, Walter J., 1546 Shelton 5t Seuatt'e
8, Wash.

?nppcr, Hazrry, Ir, The Persons Bldg., Macon,

R.adm. A. E., 30 E 9th 5t Holland, Mich,

Ramsey, Kenneth W, 9023 Norma Plaza,

Angeles, Calif.
. Leon, 36 Ossipec Road, Somerville 44,

ass,
2008 Jackson St, MNE,

Reardon, Arthur ],

Washington 18, D. C.

Recart, Luis {Commander), 1736 Massachusetts
Ave, NW ., Washington 6, D. C.

Reynolds, Edward H., Notasules, Ala.

Rhodes, Eric F. 2320 First St, N.W., Wash-
ington, D. C.

Robinson, Michel A. G, Apt.
Circle, Panama City, Fla.

ll-:lnl:l'm:lf John I, 1551 Vista St, Ouakland 2,
Calif.

0 D, Victory

Conn.
Sharples, Thomas D., EUCOM Exch,
Hq EUCOM, APO §07, c/o PM, New Yg

ShD'ndy G W., 331 Park Ave., Nutley, N
Shuster, Kenneth C., 1639 Summit Road,
cinnati 16, Ohio.

Slicpka, John S, 2710 W. 24th Place,
8, HL

Small, Frank, Box 874, Palmer, Alaska

Sparace, Sal., 127 First 5t, Rome, N. ¥,

Spenm K H, Tlm'nfrt!.s Road, Wi

, John K. 417 Riverside Drive,

: 2%, N. Y.
Suﬁn F. M, N. W. Ayer & Son, Inc, We
t!hm;mn Square, Philadelphia 6, Penna,
Smh:s. Russell, 104 B-mk Ave., Mount Holl

N
szt:t, Joha B, 200 Locust Ave., Bye, NL Y,
Sum Harey R, 2127 Marshall Ave., 56

Tuch. b, Fred, Jr. 900 35th St Sacameato 16
'I‘Im;;. ]nscph M, 2215 Cranford Rd, j
T

'2'.

ham, N. C
Thompson, Robert R. H., Rt. 2, Bax 369,

dale, Ore.

'I'Immrd‘paun. Willis D., Jr., 24 Ridee Road, Con
i

T:Imn,f John, Box 638, Rt Mo. 1,
Cals

Vicira, John, Jr. 36 Hobson Ave, East Prow
dence 14, R. 1.

Walrath, John Karl, 326145 W. Thomas Srl.'l
Rome, M. Y.

Waters, Vemon E, 607 Rosemont Ave, Lo
Angeles, Calif.

Watts, Stephen €, 412 Chichester Lane, "Wynne
wood, Penna. 1

Wenner, Charles B, 362 Howard Ave., New
Haven, Conn. -

Wildkatsch, Alfred A,
caro 13, 11,

w;:{k.l'ns, H. G., 4229 Wahash 5t.,

i,

Williams, Thomas, 7442 N. Judson S, S8
Diego 11, Calif.

Wood, John E, Ir. Hq, PCD, G-3, APO ﬂ‘&d
cfo PM, New Orleans, La i

Wood, Russell H., 946 N. Munhall Ave, 59

Los Altos,

1919 Belmont Ave.. Ch
Kansis

Gabriel, Calif. J

Wirean, M. F, M., 609 South Neil St, Cha
paign, 111 |
Chicag

Young, Chester, 7343 5 Honore 5t
1L

Yust, Charles H., Jr., c/o H. P. Whir Co., P0
Bax 1852, Cleveland 6, Ohio.
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