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JAPANESE AIRCRAFT CARRIERS

AIRCRAFT CARRIERS
Commissioned before World War II:

USS LANGLEY (C\V-1), circaMay 1928

North Island, circa 192, USS LANGLEY at pier and TD2s overhead

1 LANGLEY (11,500 tons) 7 April 1922 to AV-3in 1938
Sunk by Japanese aircraft 27 February 1942 near Java

2 LEXINGTON (41,000 tons) 14 Deemberl927 ex-battlecruiser
Sunk I8 May 1942 byapanese aircraft at Battle of Coral Sea

3 SARATOGA (33,000 tons) 16 Nowemberl927 ex-battle cruiser
Survived the War, but sunk 25 July 1946 as targetatiikini

4 RANGER (14,500 tons) 4 June 1934 Slightly larger than CVE
Survived the War, but stricken and scraped 29 October 1947

5 YORKTOWN (19,800 tons) 30 Sepemberl937 New @nstruction
Sunk 6 June 1942 by Japanese submarine at Battle of Midway

6 ENTERPRISE(19,800tons) 12 May 1938 New construction
Survived the War, but stricken and scrapped on 12 October 1956

7 WASP(14,700 tons) 25 April 1940 New construction
Sunk 15 September 1942 by Japanese submarine off Espiutu Santo

8 HORNET (19,800 tons) 20 Ocbber1941 New construction

Sunk 260ctober 1942 by Japanese aircraft at Battle of Santa Cruz

SARATOGAwas badly damaged in March 1945, but repaired and became a training carrier off Pearl Harbor
until theJapanessurrender.ENTERPRISE, damaged off Okinawayas still undergoing repairs in Bremerton
when the Japanese surrendered.

RANGER never saw comhan the Pacific because of her slow speed and light displacement. She served in th
Atlantic until January 1944 when she became a training carrier operating out of Quonset Point. She passed
through the Panama Canal in July 1944 and began providing ttnaubang off San Diego in October 1944.
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L-R: SARATOGAENTERPRISEnewHORNET andSAN JACINTGN Alameda 1945
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The photo above gives a relative comparison of the carriers that made the difference in the Pacific battles.
HORNET (CV-12) was repaired a@npreparing to return to the waone when the Japanese surrendered. The
SAN JACINTO (CVL 30) looks smaller than she really is becausghafto perspective

USS HORNETthe Museum, is mooreat this same location today, although her surroundings are diffeneinshe has an
angleddeck.

ORIGINAL ESSEX CLASS TECHNICAL DATA (24 ships)

The first eleven ships of this class were ordered in July 404@osbf nearly $69million each (1940 dolis).

It is difficult to compare these ships against carriers of other countries since there are many technical

di fferences that arendét obvious when | ooking jus
almost as important as the safetgttges built into the ships structure and the training of her crew. The record
ofthe ESSEXC| ass as fsurvivorso of c o-lhand thee lergth & sermicek a z e
afterwards attests to the soundness of this design.

USS WASBIus four at Ulithi Lagoon Decemb#&p44

Lengthoverall 8 726/ 88 86 ( FbupShaft/13000018 )
Waterline | ength (8B5B0péi boilers

Extreme beam 14 7 . 50 (4) 1,250 Kwgenerators
Waterline beam 9 3 6 (2) 250 Kw diesel generators
Flightdeck 8626 x 10806 Fuelcapacity6,330 tons
Hangerdeck 6546 x 700 Speed 33 knots

Design disp. 27,100 tons Range 15,400 nm at 15 knots
Displacement 27,100 tons Ordnance  625.5 tons
Full load 36,380 tons AvGas 231, 650 gallons

Crew = 268 officers and 2,363 enlisted 85-100 aircraft
(2) Centerl i-Bée 2306 4(@&2t80,r0s0 0 |4b8sd)
(1) Deck edge el evator 606 x 340 (18,0
Catapults *(2) H4Afjrst ships) 72.506 16,000 lloAE®@ 74 kts
(1) H4B (early ships) 96 6 s t1B,00R b A/IC @ 78 kts
(2) H4B (later ships) 966 s tl1B,00R e A/IC @ 78 kts
(2) H8 (27A ships)

1 s P5;000KbeA/C @ 95 kis
(2) C1%1 (27C ships) 2

9060
1 Stioke 25,000 Ib A/C @ 132 kts

*ESSEXwas completed without catapult¥he next six shipsrere completed with kdirectional athwartship catapults
(H-4A) and one catapult #B) on flight deck. ESSEXreceived two flight deck catapults during her April 1944 refit.

but little changed in the hangeeck, circa 1943

SCB-27A ESSEXClass jet aircraft modernization program (1948 to 1953), included:

Topside, USSHORNETwith SCBZ?, Jan1954

Side belt armor replaced with hull blister, increased beam tdeIcreatinga narrow
P&S weather deck.

Flight deck5-inch turretsvereremoved
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Tripod mast replaced with single pole mast. Redesigned smokestack
Flight deck landing area strengthened and installed higher capacity aviation crane.

Aviation elevator capacity increased to handle jet aircraft.
H4 catapults replaced by H®ith jet blast deflectors.

Increased the aviation fuel capacity and installed a jet fuel blending system (HEAF).
Created three ready rooms dfi @eck and installed aircrew escalator to flight deck.

Fabric hanger bay fire curtains replaced with fireproof steel doors.

i
USS SHANGRILA with SCB-27C and SCBL25 conversions, January 1956

SCB-27C EssexClass hull modification program (1951 to 1954), included:
The hull blistewas revised, increasing waterline beam to-fi23.
Replaced hydraulic catapults with tweld steam catapults.
The #3 aircraft elevatonoved tostarboard deck edge unit.

SCB-125 EssexClass angled deck program (1951 to 1957), included:
The port side flight deck was modified with an angled deck.

The original operair forecastle was enclosed to protect against
future typhoons.

Improved Mk 7 dual arrestor wire systems installed and crash
barriers strengthened.

Primary Fly was moved taft edge of the island structure, and two
decks higherwhile improvedflight deck lighting was installed.

Three ships received a3bpnger #1 airecr
ORISKANY completed SCEB7A changes in 1950. Some ships received the-SZ&Band SCRBR7C
alterations at the same time. Nine ships, inclutivegmothballedBUNKER HILL andFRANKLIN, remained
unmodified LAKE CHAMPLAIN received only SCER7A andwasthe lastoperdional straightdeck carrier
Those ships that received both SEBC and SCBL25 programs had a new fillad displacement of 40,060
tons, with a 10306 beam. The wi deshgdcoufd aaldngeoplsst h e
through the Bnama Canal.

The most critical improvement was Carrier Control Approach (CCA) radar. Until thedadtegt& carrier, night
operations were the same as dayligicept it waDARK .

Order of Commissioring and combat deploymentduring
World War II:

(TheFist of the Fleetmade deploymenis those ships itold print.)

9 ESSEX 31 Dec 1942 Korea, to CVS1960
22 INDEPENDENCE (L) 14 Jan 1943 sunk off Californianl951
16 LEXINGTON 17 Feb 1943 to CVS 1962- AVT 1969- museum

23 PRINCETON (L) 25 Feb 1943 sunk24 October 1944
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24
10
17
25
26
28
11
27
18
29
12
30
13
19
14
20
38
15
31

BELLEA WOOD (L)
YORKTOWN
BUNKER HILL
COWPENS (L)
MONTEREY (L)
CABOT (L)
INTREPID
LANGLEY (L)
WASP

BATAAN (L)
HORNET

SAN JACINTO (L)
FRANKLIN
HANCOCK
TICONDEROGA
BENNINGTON
SHANGRI-LA
RANDOLPH

B H. RICHARD

31 Mar 1943
17 April 1943
24 May 1943
26 May 1943
17 June 1943
24 July 1943
16 Aug 1943
31 Aug 1913
24 Nov 1943
17 Nov 1943
29 Nov 1943
15 Dec 1943
31 Janl944
15 April 1944
8 May 1944
6 August 1944
15 Sept 1944
9 Oct 1944
26 Nov 1944

to FranceSeptember 1953

to CVS 1957 museum 1973
damaged.1 April 1945

to AVT-1 in May 1959

to AVT-2in May 1959

to SpainAugust 1960

Vietnam as CVS museum 1974
to France dnuary 1947

to CVS 1956

to AVT-4 in May 1959

to CVS 1958 museum 1970
to AVT-5May 1959
damaged 9 March 1945
Vietnam,laid up1976
Vietnam,to CVS 1969

to CVS 1959

to CVS 1959

to CVS 1959

Korea& Vietnami laid up 1971

of 11,000 tons (15,800 tons loaded a n d
aircraft (fighters andorpedo planés

The nine light carriers of INDEPENDENGEIass were built on light cruiser hulls. These ships had a design displace
6 2 3addcauld make=32 knotdh ,These ships operated with about 45

Angled-deckUSS ANTIETAM off Virginia Capes, January 1953

The otherwise unmodified USS Antietam receiaedangld-deck and began carrier tests in 1953. Originally,
all landings were with paddles, but shadareceiveda mirror installation. She served several yearthas
training carrier.

36
21
39

Ready for combatdeploymentafter ceasefire:

*ANTIETAM
BOXER
LAKE CHAMPLAIN

28 Jan 1945
16 April 1945
3 June 1945

Korea, to CVS1953
Korea, to LPH 1959
Korea,to CVS 1957

* ANTIETAMarrivedin the Western Pacific iime for the Japanese surrender.

41
42
37
40
33
32
47
48
45
49
43
34
35
44
58

Commissioned after Japanese surrender:

MIDWAY (B)
F.D. ROOSEVELT
PRINCETON
TARAWA
KEARSARGE
LEYTE
PHILIPPINE SEA
SAIPAN (L)
VALLEY FORGE
WRIGHT (L)
CORAL SEA (B)
*ORISKANY
REPRISAL

IWO JIMA
UNITED STATES

10 Sept 1945
27 Oct 1945
18 Nov 1945
8 Dec 1945
2 March 1946
11 April 1946
11 May 1946
14 July 1946
3 Nov 1946
7 Sept 1947
1 Oct 1947
25 Sept 1950

Vietnamto museum 2004
Vietnam, stricken 1972
Koreato LPH 1959

to CVS in 1955(no 27A)
Koreato CVS 1958

Korea,laid up1959

Koreato CVS and LPH

to AGMR-2 1966

Koreg to CVS19%

to CC-2 1965

Vietnam, stricken 30 April 1990
Korea& Vietnam,laid up 1976

40% complete, explosive tests then scrapped

Keel laid,thenbroken up and scrapped
Broken up 19 days aftéeel laid
Themissing shimumbes (46, and 50 through 5Were cancelled.
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*  ORISKANY was mothballed in late 1945 while 85% compléeldis ship was later
completed to SCE7A standards and commissioned in 1950.

The two SAIPANCIass ships were built as light carriers, based on the hull design of the BALTINCIHRE heavy
cruiser. These ships had a design displacement of 14,500 tons (19680t | oaded) and 6846 i|n | en
knots. Both these ships served as training carriers off Pensacola and were later convertee? (AGMIE2).

The threeMIDWAY-Cl ass carriers were fimonst &€60%darge thanthb e i r
ESSEXCI| as s . These ships had a design displacement
fully armored flight and hanger deck, designed toyca87 aircraft (WWII types). These were the last ships
designed and completed as straidbtk carriers Theypicked up another 17,000 tons during their conversion

to anglel-deck carriers in the mid950s.

There were also 104 escort carriers (CVE) sossioned between 2 June 1941 and 15 January 1946, plus
another 33 hulls transferred to the Royal Na8yx American CVEs were lost to enemy actidxl served
with distinction!

Commissioned after the Korean War:

59 FORRESTAL 1 Oct 1955 Vietnam, stricken 1993
60 SARATOGA 14 Apr 1956 6" Fleet, stricken 1994
61 RANGER 10 Aug 1957 Vietnam, stricken 2004
62 INDEPENDENCE 10 July 1958 Vietnam, stricken 2004
63 KITTY HAWK 29 Apr 1961 Vietnam,laid up2008
64 CONSTELLATION 27 Oct 1961 Vietnam, stricken 2003
65 ENTERPRISE 25 Nov 1961 Vietnam,active 2QL0

66 AMERICA 23 Jan 1965 Vietnam, stricker1996
67 KENNEDY 7 Sept 1968 6" Fleet,active 2008

The four carriers of the FORRESTACIass had a design displacement of 60,000 tons (76,000 tons loaded) and ng
1,05006 in | ength, US8FORRESTALWAS arigirkally delignedkarstmaigistdeck, but hastily
redesigned during construction for an adgieck. The fouships of the KITTY HAWKClass are similar in size to
FORRESTAL, but with a smaller island structure located further aft.

TheUSS ENTERPRISES classed by herself as the firstnuclpao wer ed carri er . Her
longer and the design 19,000 tons heavier than KITTY HAWKIass and with a very distinctive island
structure. However, her main difference is fAund

along at more than 35 kndtsome say a LOT more.

Commissioned after the Vietham War:

68 NIMITZ 3 May 1975 CVN
69 EISENHOWER 18 Oct 1977 CVN
70 VINSON 13 Mar 1982 CVN
71 ROOSEVELT 25 Oct 1986 CVN
72 LINCOLN 11 Nov 1989 CVN
73 WASHINGTON 4 July 1992 CVN
74 STENNIS 2 Dec 1995 CVN
75 TRUMAN 25 July 1998 CVN
76 REAGAN 12 July 2003 CVN
77 BUSH 10 January 2009 CVN

STRAIGHT DECK TRIVIA
By Scott Smith

Theoriginal EssexClass ships were fitted witt6Zarresting wires anfive barriers. The #12 wire was often
removed since it crossed the aft aircraft elevakaur of these wires (#13 through #16) were directly adjacent

to the barriers and seldom dséEngaging a late wire 8or #) could put the aircraft into the barrier.

However, barriers were raised and lowered remotely by an operator in the starboard catwalk. Many planes w
ifsavedo when the operator | owéatraice. t he barriers t

The early ESSEX Class ships were also fitted with 11 arresting wires and three Davis barriers on the bow.
Somebody wanted aircraft to land over the bow while steaming astern (20 knots). This capability was
demonstrated but never used. Theslaresand barriersvereofficially removedoy 1944.

The flight deck -thicelaminatedvosdplankicgtoeedthinosteel @abirandbetween rows
of steel aircraft securing rails. The eleven planks laid between the securing rails were easily replaced after
battle damage. This light construction left a lot to be desired for the occupants immediately below the flight



deck. On one shjan F4U engaged the barrier and nosmeer. One propeller blade penetrated the flight deck
into thecompartmenbelow. Rather than remove the blaaa seal the holé was cut off flush with the deck
and became a permanent fixtinedow.

Thethin flight deck steel easily rusted through, especially in the landing area where the steel flexed from landing im
Repairs required removal the wood planking, so many ships had leaky roofs. ASfatchke Champlaithere were
several leaks in the @2vel avionics shop. These were marked in wet weather and painted in dry ieatkiea large
section of the overhead insulation came down during a particularly bad storm.

TheUSSESSEWas ndf i ni s haputo(unevaillilen The nextasix ships were fitted with thAH
bi-directionalathwart shipcatapult on the hangar deck, actually two separate catapults that created a hump
across hangar bay #1. A singledB flight deck catapult was installed on wtarboard side. While the hanger
deck catapult worked reasonably well with 194dtage aircraft aboard the pvear carriers, it had problems
with the new heavier aircraft. This Arain fseeo
or refit.

Hydraulic catapults worked in reverse of the arresting gear engines. A hydraulic piston separated two sets of
sheaves. The wire roved on the sheaves passed up to the flight deck shuttle. The sheaves were forced apal
hydraulic pressuteulling the shuttle towards the bow. The hydraulic fluid was flammable and the high
pressures involved often created leaks that were easily ignited. Most propeller aircraft were usually deck
launched from near the island structure.

Later ships were ewstructed with two Hi catapults on the flight deck and the hangar deck catapult was
del et ed. T h €2/5 Ramthey and F28 Banshde jets BeGan carrier operations during Korea, and
the H4 catapults were straining to get them airborne. Tpargnt solution was the installation ofgH

catapults that was pawf the SCB27A modernization.

The Panther had a single 6,258 thrust engine and a maximum weight of 18,721 Ibs. The Banshee has two engines
totaling 6,500 Ibs of thrust and a maximum weight of 22,312 bisenUSS Lake Champlairepoted for duty in Korea

with some F3D SkynightsLAKE CHAMPLAINhad H8 catapults, but the F3D had a maximum weight of 26,850 Ibs with
the same engines as the Banshee. It wasndét | ong be

The H8 catapult was the largest hydraulic catapult in service and was used with3&#& shipsduring and
after the Korean War. Unlike a steam catapult, with its gradual acceleration and lasigertbe H8 catapult
had instantaneous acceleration and a very-siiarke! Thesmartflight crew usually ate something before a
scheduled catapult launch to keep the stomach from collapsing.

Borax was routinely added as a water conditioner to thenbsake of the FB catapults AboardLAKE CHAMPLAIN
however, one new sailor poured in a box of the heledner Boraxo instead, creating a huge mass of bubbles when the
catapult was next fired.

17

The ESSEXC| ass car r i er 0 sheldRdalssdOballonsandwas & rharvel gf ergirearing. The

lower deck saddle tanKtanks inside tankgumpedgasoline out the top aradlowedseawater into the bottom

so the tanks were always full of liquid. After refueling aircraft, seawater was puwuapetithe tanks, allowing

fuel to drain from all upper deck plumbing. This plumbing was then purged with carbon dioxide to remove an
remaining fire hazard. Pestar carriers used the same fuel system until pistogine aircraft no longer

operated from carriers.

The original ESSEX Clas#esignhadt wi (88 mdoantdore-andaft of the island structure. After WAN,

these guns were fired only during practice #drey were removed with the SEF A modernization. However,
mostsailors learned not to mn the flight deck during firing Sometimes pilots were trapped in their aircraft
parked near the island when a bogey attacked the ship. There were reports of serious hearing loss and ever
shatter canopies just from the nearby blast.

STRAIGHT -DECK NIGHT FLYING
By Scott Smith

The first night landing was aboad5S LANGLEYN 5 February 1925. It was unintentional as LtJH3row
accidentally (?) stalled while practicing approaches. The first intentional night landing was on 8 April 1925 by
Lt. John D. Price off San Diegduring the mid1930s, night flying become more routine. Pilots qualified

with ten hours of night ying and ten night landings, usuatlyringa full moon(and clear sky) Remember,

this was in biplanes without navigation aidéth unreliable radios, and with gyros that tumbliexin even

modest maneuvers.

Generally,early WW I carrierbased aircrfd had no night mission capabilignd limited emphasis on

instrument flying. Yet in the months before Pearl Harbor, pilots still endured their yearly night qualifications
(six night takeoffs and landingskarly versions of radar were being installedhie larger ships. Finally in

1943 aradar was installed in some TBF Avengers and pilots braved the night sky to explore this new capabilit
Otherwise, it was a daylight war, with some exceptions:



The first night recovery of WWI was on 7 December 42 aboar&ENTERPRISE Some aircraft were
launched late in the afternoon to search for the Japanese fleet and these returned after dark. All the
shi pds | i g+ontshelwthe agcraft iecovere d@here were similar night recoveries of daylight
strike aircraft at other times during the war.

Search aircraft were routinely launched prior to sunrise with a planned recovery during daylight. The
intent was for these aircraft to reach their primary search area by sunrise. Fighter sweeps were also
launched before sunrise to catch Japanese aircraft on the ground at sunrise.

LCDR Edward fAButcho O6Har énterveptacties wiee he was &illed 26n ¢
November 1943. The 0 Ba t1C @quippetowitiht ASB tadarcasad F6RY o | v
Hellcats(no radar}o shaot down the Japanese bombers when close enough to see their exhaust flames
Somehow they got in the middle of a Japanese formation and a Japanese nose gunner apparently shc
down Butch.

Task Force 58 had VF(N)O1 withfour F4U-2 night fighterqAIA radar)on 16 January 1944. By July,
this squadron had destroyed 5 Japanese bombers, dbfnatipers, with 1 probable. By Juh@44

Task Force 58 was operating 27 F&IR Hellcats (APS6 radar), so the night Corsairs wenented over
to the Marines.

Thirty-four F4U-1 aircraft were converted to night fightéFstU-2). This AlA radarinstallation had a metal waveguide
from the wing antenna to the transmitteceiver in the fuselage. All later radars had the antenna and transet#eer in
the wingpod. The AIA radar was discontinued when the AP8as developed.

On the night of 16 February 198NTERPRISHEaunched radar equipped Avengers on the first night
strike of the war against Truk. Two Japanese tankers and five freighters were sunk, and five others w
damaged. The Avengers used skip bombing rathenuhaatiable torpedoes, while the radar found the
targets and provided the weapons release point.

It was learned German submarines haeceiver to detect radar signals. ASW carriers (CVES) starteipall radar
patrols for submarines in January 1944ese flights effectively kept the submarines submerged with little time to
recharge batteries. At first, the planes carried extra fwelno bombsand recovered after sunrise the next morning.
Later, these ships began launching at night to purdumarine contacts and by Spring they were using cyclic flight
operations day and night.

During 1943, the Japanese were usarglibasedight reconnaissanaarcraftand began developing
tactics for night torpedo attacks. Generally, these tacticsvedaropping flares on one side ofrou
task force while their torpedo bombers attacked from the opposite side. The BEMNEERwas the
first victim of these tactics on 13 November 1943. A month later, thdBEBANGTONwas torpedoed,
but survived.

By 1944, better radar was being installed¢anrierbased aircraftThe TBF/TBM Avengershadtheir
primitive ASB radareplacedvith themuchimproved AP$4 searchradar The AP$4 was also
installed in the F6RBE, while the F6F3N Hellcas were equipped with the new AFRSIntercept radar.
At the same timeaircraftcarriermass were sprouting severahprovedtypes of radar to provide better
fighter control fromship-boardCombatinformation Centers (CIC).

The early ASBopmwas mradd&rA, gepdstancd ad therapar bearh was manually swept through t
aircraftos forwlarwasseaofaBo. r atilae , ABSovi di ng baianhetebealri ng
radar indicator tube. The ARGwas similar to the ARS8, but had a spiraweep guraim mode. The Bcope caused an
annoying distortion to the radar display when used for land navigation, but this was not a problem when looking for ships or
enemy aircraft.

By mid-1944,INDEPENDENCHEbegan operatmas a night carrier with nine Avengers d@Hellcats.
ENTERPRISHEook up this mission in January 1945, followedSARATOGANdBON HOMME
RICHARD These ships also operated during daytime, especially during miserable weather.

After the war, the Navy we through some drastic changes. Ships were +aitbd, jets began to
appear, and thgpecteiof nuclear wahung over everyone. One of the more important changes was a
concerted efforto improve instrument trainingAbout 1948, the Navy began a seisgrogram to
increase pilot instrument and night skills. At the time, the Navy had three instrument cards:

TheGreen Card was issued to experienced pilots (over 1200 flight hours) who had demonstrated skill at
instrument flying. At the time, this measuccessfully flying a singlengine partiapanel instrument approach
while hooded in an SNB (Secret Navy Bomber) under the critical eye of an instrument instructor. This card
allowed the pilot to take off under any weather conditions and land whenewreatiditions were at or above
minimums for an approved instrument approakistrument instructors all held Green Cards, but had enough
commonsense not to fly in really bad weather.



TheWhite Card was issued to pilots who had completed a certified instrument training program, typically
flown while hooded in an SNB (also called the Bug Smasher) under the watchful eye of an instrument
instructor. This card allowed the pilot to take off and land wheather conditions were at or above minimums
for an approved instrument approach.

TheRed Card was issued to everybody else. Take off and landings were limited to VFR conditions. This car
was deleted about 1952.

Instrument training was only part of the equation. The othem@zathe airplane and its performance in
unpleasant weather. One important element was radar, if for no other tfe@stondetect and avoid violent
weather conditionsYet, few of the edy jet aircraft had radar and flying aboaesevere storrwas not always
possible.Even a modest hail storm acted like a {pgen hammer pounding on the wing leading edges
increasing drag and destroying wing efficienayhere there might not be enduthrust to effect a landing at
any speed.

Pistorengineai r cr af t usual | y-tod, bul flyibgtithroegh ehe middie gftent faundffréegingo n
temperatures, with ice building up on thisngsand carburetor icehoking the engineBoth destrative of
aircraftperformance in a situation wherenibsneeded just to escapee storm Of course, those willing to risk
flying below the storm might find their way blocked by low altitude reckulus clouds.

Another part of the equation was gation equipment. Prior to 195carrierbasedistonengineaircraft
found their way from one place to another using theflegquency radio range systénpilots listening for the
monotonous Morse codBdanddNobtones to stay on course. It was veiyiple and reliable, but could be
made unusable from static in heavy raimih ice (or oil) on the antenna. The ARand AD6 came along in
earlyl1954andwereequippedwith a radio direction finder (ADR) it alsocould get musiand balgames. Of
course the jets had been using this equipmerddoeeralyears.

The Low Altitude OMNI Range (VOR) systestartedabout1950, adding a very accuratethodof

navigation butit was never installed in carridased aircraft. It was installed, however, in the lowly Beechcraft
used for instrument trainirigoffering a tantalizing glimpse of the future when TACAN (VORTAC) would
came along in 1955.

In really bad weather, éhflight crew might evoke the following technical blessing before takeoff: ~ Omni, Omni,
VOOOOORTAC!

Beginning in1948, our attack carriers normally embarked three night figgtigchments. The pilots of these
squadrons received extra night andrmstent training, but still had a higher than average accident rate. The
West Coast ships embarked night fighters, usually-BKd from VG3, night attack aircraft (ABIN) from

VC-35, and AEW aircraft (ABAW) from VG-11. The East Coast ships embarkedstrae types of aircraft

from VC-4, VC-33, and VC12. By 1951, the three Midwaglass carriers also embarked nuclear delivery
detachments from V@ (four F2H2B) and VG33 (four AD-4B), with an AJ Savage squadron ready to deploy
from Port Lyautey (near Kenitra, Morocco) in case some dictator got too excited.

AEW stands for Airborne &ly Warning, and the ABIW was also known unofficially as the Guppy. These aircraft ha
large radome between the landing gear and two radar operators in the aft fuselage. The radar waathdesBSed
during WWHI to detect lowflying Kamikaze aicraft. The first carriebased AEW aircraft was the TBBW, operational
in 1946, and the radar casay more than the airframe that carried it.

During the Korean War, agroup squadraimade some prdawn launches, but night recoveries were avoided.

It was usually considered safer to send the few late returnees to the beach rather than risk a night recovery w
an inexperienced pilot. The North Koreans were neveriausthreatat night, Thus, both the night fighters

and night attack planes flew night heckler missions, with arsabtinarine patrol launched before dawn. Night
recoveries required a lot of deck respotting. A dedicated night carrier was being remhgiden the war came

to an end.

Night launches were usually by catapult. The number of embarked aircraft required a large number of aircraf
parked on the flight deck, leaving little room for a deck launch. Of course, the catapult was normatfyra sure
method of getting airborne. However, pilots were always alert for the symptoms ofshogleévhich usually

meant an even colder swim.

During a period in 1952/53, ADs were using the-g@llon Mk-8 external fuel tank. The original tank had no internal
baffles and was résgcted from catapulting unless the tank was completely empty or absolutely full. futlyeome tank

came off during a night catapult launch, drenching planes waiting to launch with gasoline, but no fire. Later versions of
this tank had bafflesThesetanks were later replaced by a more aerodynamic design.

There was one universal flaw with a catapult launch that was disconcerting to say the least. As the catapult
accelerated the aircraft down the track, the pilotadsbt t he accel erati on. I n t
lights in the catwalks which also gave the sensation of acceleration. The problem began at the end of the
catapult stroke. The plane was flung out over the dark water and both acceleratitirsgipped. Even when



on instruments, there was an overwhelming feeling the aircraft had stoppedair.niidoften took several
minutes on instruments before this degated sensation subsided.

Night deck launches were a problem on a dark nighere was no reference point for directional control and
deck launches were always visu&lome #orts were made to position a destroyer ahead of the carrier to
provide a visual reference. However , orBomeoeeower e
the Bridge thought there was a good horizon. Planes would often take off and shortly wonder off on various
headings since that good horizasually hacho vertical references.

All the straightdeck carriers used hydraulic catapulifie unmodified Esseglass had the # catapult which

was operating at near maximum capacity to launch a loadedMDThe 27A ships and the Midwajass had

the H8 catapult which could easily launch any aircraft of that period. However, the instarg@eeeleration

|l iterally coll apsed the stomach and forced the p
period of mental confusion at the end of the catapult stroke.

The AD-4N had two 406Hz motorgenerators that provided power te thyro instruments. There was a
selector switch, but a circuit was supposed to automatically switch from one-pawvee to the other when a
failure was detected. Unfortunately, this circuit was obtained from the ldidetdr. Instead of detecting a
flaw in any of the three electrical phases, it only reacted to a parfptdaefailure. If the other two phases
failed, no warning flag appeared and the gpmauld be unreliable This flaw was finally detected by a pilot
who popped out below the clagth enough altitude to visually recover and manually switch to the other
powersource.

Vertigo was a constant threat at night. Fortunately, there was not much to look at outside the cockpit and the
pl anebs radar fr equentg Moweverithe avingendn ceulnl poerit dnigettigg vertgd e

while flying in the clag no matter how smooth the flight leader flew. This was easily solved by dropping back
guartermile and following the leader on radar.

For these night detachments, flyingrir straightdeckcarrierswas just like day flying, except it was dark.

Aircraft waiting for recovery circled in the DOG pattern. Pilots could see the lights of the ships turning into the
wind, but the carrier usually showed only the red phastd light. As the ship increased speed, the
phosphorescence of the shipbébs wake would get | on
the ship approached the recovery heading. The first section in the DOG pattern would enter the break, just li
a day recovery.

The unmodified straighdeck and 27A carriers were without CCA approach radar. There was no legal instrument ap
prior to TACAN, which came to the fleet about 1955. The CIC radar could provide radar vectors to return to the ship, but
minimum rangdimitations precluded any radar assistance for landing.

The night detachments normally flew in tgtane sections, but might join into a feplane division for

recovery. There was also lots of solo flying under CIC contidaarly dl the night detachment aircraft had

radar for their mission and routine navigatidrhis radar wasftenused in foul weather to find the bluand

of theboatand make an abdoc CCA approach. The ship was an excellent radar target from any direation, b
detecting the shipbébs wake was necessary to deter
tubesof that eraso thecrewman turneaff the radarat the cut.

When two ships were operating together at night, it was often diffiwdetermine which was which. Essegss ships
had a wood deck paintedhager ey and t he deck was fibr i gh t-cassships,foratie t he st
other hand, had a steel deck that looked like a hole in the water. Still, therdamem®that landed on the wrong ship.

Thestraightd ec k paddl es approach was fl at, about 1006
abeam. The pilot then made a shallow descending turn while gradually slowing to approach speéd (about
knotsinthe AD4 N) , rolling out over the shipbs wake whi c

see the row of red centerline lights which were only visible from thequatter. There was also a red
pendulum light in the island structure.thiere was a horizon, this light was used to establish the proper final
approach altitude, otherwise the pilot had to rely on the radar altimeter.

There were usually two plarguard destroyers for night operations. One steamed abouya@d®asterand the other on
the port beam. The ship abeam was supposed to establish the downwind leg, but was seldom exactly on station after one
AD, a trifle |l ow, took out the shipds masthead 1| i gh

The cut and waveff were mandatory signals, and there were issingly few waveoffs and rare barrier
engagements. If a pilot was a little high or fast, he might get an early cut. The difficult part was with a pitchin
deck when the LSO had to time the cut just right
At the cut, the pilot pulled off the throttle (even jets), allowed the nose to drop slightly, and then flared to get ¢
threepoint attitude on touckdown. Until the cut, the pilot could only see the single row of centerline red lights.
A guy in the catwalk ttned on the white dugtan lights at the cut. These gave some dim white light along the
deckedge to help with the flare, btitese lightsvent out again on touetiown.



The dustpan lights actually resembled a large inverted dustpan, which shigklédght except for the landing area.
However, the pilot could never be sure about these i ght
night, water caused the circuit breaker to pop at the beginning of the recovery and nobwy/tedenow where the
electrical panel was located.

The fear in everyightpilot after the cut was floating over the barrier and into the pack of parked aircraft on the
bowi then the inevitable fire illuminating the deck as pilots and deck crew saamuangst the jumble of
damagedind burningaircraft to reach safety. As a result, some pilots dropped the nose too much and the hart
landing usually broke something. Although these hard landings were seldom lethal, it took some time to clea
the brokeraircraft from the landing area. Meanwhile, the remaining aircraft in the landing pattern got the
dreaded DOG signal and watched their fuel gages creep steadily towards zero.

The waveoff was always terrifying, especially in bad weather ohaozon. Full throttle, a little lefiving

down and c¢climb with the only illumination coming
airplane, but without visual references the engine torque on aafaweuld easily get the pilot into a steep

turn. Using aileron to recover might then cause the left wing to stall. The pilot had to fly instruments, yet one
eye always tried to get a reference point from t
lights of the last plane ithe pattern and take interval without getting vertigo.

Many pilots have stated they would rather take the barrier thanoevhwa a really dark night.

After landing, getting from the landing area to the parking area was an interesting event. , FirstAilf4

(and earlier versions) could not retract thet@ibk. On a daylight recover, the pilot would see two guys
running out on deck with their fAbatso to disenga
release hook. Atnight,é¢h pi | ot coul dnét see these guys, but h
Meanwhile, the pilothadtotwa f f t he pl aneds running |ights (the
the wings, and raise the flaps.

Finally, the taxi directowould give a com@head signal. The pilot knew he had to put on some power and get
across the barrier so the next plane could land. Yet, in the darkness (no moanligifssn those days), the
pilot could not accurately judge taxi speed. Anytheger than a turtlerawl seemed too fast. Finally, the

pilot could feel his airplane rumble over the barrier wires lying on deck and could start slowing down.

The next problem was parking next to another aircraft withtlems 6inches of clearancelhe pilot knew

there was another aircraft out there, but the darkared$oldedwingsprecluded seeing how close. Finally, the
taxi director gave the hold brakes signal (crossed wands) and the welcome cut engind kgmabecame a

race to get thaircraft secured and climb out of the cockpit before someone behind you in the landing pattern
floated over the barrier. Tripping on-i®wn cables and bumping into aircraft appendages was almost
pleasurable as the pilot headed for the sanctuary o$ldedland the comfort of the ready room. Sometimes
the Flight Surgeon was waiting in the ready room with a tiny bottle of briaitdyas seldom enough.

The author flew Skyraiders advancedlight training and receive@dditional all-weather training at Key West flying the F&6N
Hellcat. Then eporiedto VG33 in July 1952, stationed at Atlantic City, N.J., where he flew 12 versions of the AD. He was
designated a nuclear delivery pilot after night carrier qualifications aboaBEWASP. His first deploymevds with the VAN
detachmenéaboard the straightieck USS MIDWAY ilate 1952.

CALL THE BALL
By Scott Smith

Landing aboard an aircraft carrier takes intense concentration and the efforts of more ghensame Soon

after theUSS LANGLEYCV-1) began landing aircraft, the Landing Signal Officer (LSO) came into being.
Radios were undependable in those days, so a set of visual signals to the pilot was developed to assist the p
in making a correct approach and landing. Without thegels the accident rate would probably have much
higher than it was.

Over the years, many other safety procedures were put into practice, including a safety net to catch the LSO
when he jumped to avoid a misguided wing Even today, one person usesduaulars to check each
approaching aircraft fovheels andail hookdown while another is looking up the deck, checking toveeen

the deck is clear for landing.



WW:-II LSO, & homemade paddles Circa 19% LSO sut

Night flying operations began in earnesforeWW-II. The LSOsimply borrowed a pair of flight director
wands to replace his paddles. By 1945nbee a flight suit modified with highisibility strips. These strips
glowed under black (ultraiolet)l i g ht . Unf ortunately, black | ight
solution was to stand close to the desk&unted black light and wear a modified duckbill cap under the chin to
shield the eyes. Sometimes the LSO forgot and moved out ofaitielight beam until only one arm and a leg
was visible to the pilot.

The blacklight system was the standard for many years, but it had serious limitatiousibilgy range was
low, such that the LSO could only give two or three signals befereuh When it rained, the glowing strips
on the LSOO0s suit turned into an orange bl ob on
could see past the windscreen with an open canopy. The net result was night qualifieccpiledmaich

more training until they could make a near perfect pass without LSO assistance.

In January 1953, the V@ LSO aboardMIDWAYus ed t he shipbs Christmas ¢tr
sui t. I't worked beauti ful | ylttiredTlhhe lowemrd hjs arms, pilbtd e m
flying through the 90position thought they were getting a low signal. The suit worked great until the first
night it rained, when the LSO felt the early symptoms of electrocution.

The suit went in for immediat@odification, replacing the 12@lt treelights with 24volt aircraft instrument
lights. This modified suit worked equally well, but the first battery cable proved too short when the LSO took
dive into the net.The lighted LSO suitbecamestandard isue, but someone thought they had a better idea.

In January 1954, aboaldSSLAKE CHAMPLAIN a <ci vi li an contractor had
port catwalk. The panel was covered with red and green recognition lights, the kind mounted inrthe lowe
fuselage of WWII aircraft. The LSO had a joysticknd noving the joystick caused the green lights to

simulate standard LSO signals. The bomb pickle gave thggndland the gun trigger turned on all the red
lights for a wave off. At first glancé&, was a good idea. The lights could be seen for miles, but the trouble
came when the LSO tried to give fAsweeten the app
di po signal j masetatwitah bfohe wristthhnea reédsat. However, the panel gave a full
blown low signal and pilots invariably climbed like crazy.

After the first night, the pilots were unanimous in their bad feelings about theipaheald to go. Talking to

the contractor di dythidg soshe mlots agreed that thedirstpheiindhle gr@aove on each
recovery would force a low wave off. The panel was hinged and held vertical with hydraulic actuators. The
wave off signal caused the panel to drop flush with the deck. It droppeduweih force that the illuminated

lights burned ouit all red ones. It then took the contractor an hour or so to replace the light bulbs, only to have
the lights burn out again on the next recovery. It took a while, but the contractor finally got sagenes

Recent Os hard :t work

During 1953, théJSS ANTIETAMvas steaming off the East Coast conducting landing operations with an
experimental angteeck. It was abundantly clear that someghetter than a pair of lighted paddles was
necessary. Again a British idea became the solution despite its complexity. The stabilized mirror and its red
meatball replaced the paddles, the lighted suit, and that obnoxious lighted panel. The grdistrarad tre

LSO and his paddles will be missed, budeckftariarl | i ng

A VA-122 carqual cruise aboakEARSARGHEN September 1965 preserved on film the artistry of the LSO during day
night paddls landings. This f