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FOREWORD

i The Combined Airlift Task Force was a command subordinate both
, to the Headquarters United States Air Forces in Europe snd the Head~
) quarters British Air Forces of Occupation, containing United States
© Air Force, Roysl Air Force, United States Navy air transport units
and British Civil Charter Companies.

This report covers only those aspects of Airlift problems em~
countered by the Combined Airlift Task Force as the forward echelon
of this combined operation. During its operation the Combined Airlift
Task Force learned and re-learned many lessons in sustained mass air
transport. In this malysis will be found discussion of these lessams,
‘ together with the problems vhich confronted the CALTF or were apparent
to its commanders and their staffs.

Omitted from this analysis are the problems - and their solutions -
of (1) those organizations in direct support of the Airlift, such as -
Burtonwood end Erding Air Depots, which were neither assigned nor
attached to the Airlift; (2) those organizations outside the European
Theater, such as MATS and the British bases handling heevy maintenance
. for the RAF airoraft; snd (3) the echelons, toth USAF and RAF, above
this command.

‘,,, The mission, the varied nationalities as well as gervices composing
the CALTF, and the record daily tonnage hauled make the Berlin Airlift
the most momentous mass air transport movement to date in history. This
analysis has been prepared for use as source material in plamning future
mass airlifts in order that they may swing into full operation with

" minimm effort and cost but maximum speed and efficiency.
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—» INTRO o o

On 1 August 1949, phase-out plans for the Berlin Airlift
were put into effect, to terminate as rapidly as possible the
world's largest mass air transport operation, known to the
British as "Operation Plainfare," +to the Americans as "Oper-
ation Vittles," to the Germans as "Die Luftbruecke" (Air

'Bridge), and labeled by the Russians as "Die Bluff-Bruecke."

This report, "Airlift — Berlin Mission," is an opera-
tional account of the British and American flying elements
which, teamed together as the Combined Airlift Task Force,
pursued to a decisive oconclusion the joint mission of "Tons
to Berlin." As the title implies, the report is strictly
from the viewpoint of the operation. However, it is not a
complete, logistical study of the Airlift operations. Months
of research and study will be required to bring out of this
intensive performance all of the valuable facts and conclu-
sionss But the internal highlights can be mirrored quickly,
as a broad reflection near at hand, to serve as a guide for
future plenning of similar operations,

During the 13 months from 26 June 1948 until 1 August
1949, more than 266,600 flights, carrying more than 2,223,000
tons of food, fuel and supplies,had been made into the peace-
time blockaded oity of Berlin, in aircraft bearing insignia
of the Royal' Air Force, British civil aviation,and the United
States Air Force.

It is not within the province of the operational elements
to discuss the external problems and accomplishments. Only
the higher echelons in each participating government can de-
scribe those tremendoug administrative and supporting agen-
cles whose missions were conocentrated and focused upon keep-
ing the steady stream of loaded airoraft flowing through the
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air corridors to Berlin., Those organirzations, of course, and,
olose at hand, USAFE and BAFO, ran the blood-bank, kept the
Alirlift alive -- made it possible.

" The Combined Airlift Task Force, embracing air transport

, units of Great Britain and the United States, accomplished

its joint mission more because of the implicit confidence and
good will existing on both sides then by detailed regul-
ations and directives. Actually, one of the greatest lessons
learned was that such a thing ocould be done, and can be re-
peated. There are major organizational and operational dif-
ferences in the Air Forces of the two nations but, in spite
of these, it was possible to blend their efforts in success-
fully accomplishing the single objective.

Because of these differences, therefore, certain sections
of this report deal exclusively with British operations and
others with the American. Wherever possible, the treatment
is joined. Every effort has been made to portray faithfully
the separate and joint activities, and to record with impar-
tiality the problems of each, the solutions, the accomplish~
ments and the lessons learned.

In dealing with technical and administrative matters, this
report goes into detail on the USAF side, but touches only of
those aspects on the RAF side where they directly affected.
operations. This is done because Headquartiers, CALTF, had
only operational responsibilities for the RAF partiocipation.

The operational units and the Headquarters staff have
learned significant 1lessons in operating air transport air-
oraft on a production-line basis. It is their belief that,
given the proper support,anything within reason can be trans-
ported anywhere in the world, at any time, by air, with min-
imum regard for geography or weather.

An Airlift Task Force oan be appended to the orgsnization
of eny theater commander. It can be operated entirely within
that theater, or it can be based there and terminate its 1lift
in another theater. It oan traverse more than one theater.
Such a Task Force also has the inherent ability to airlift
itself, veritably by its owm bootstraps, from one base of op-
erations to any other base in the world.
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e SIPUATION--

On 24 June 1948, all rail traffic into Ber-
1in from the Western Zones of Germany, amount-
ing to 12 or 15 trains per day, was stopped by
the Soviet government for "technical reasons,"
and the strangulation ooils which had been
slowly tightening about the oity since the
previous January, took their final hold. Ber-
lin became virtually a besieged city, an is-
land cut off from the rest of the world, en-
tirely surrounded by the Soviet Zone., Official
access was permitted only by air, through three
20-mile wide "corridors" extending on straight
lines to Berlin from the three westerly cities
of Hamburg and Buckeburg in the British Zone
and Frankfurt am Nain in the American Zone.

Three days earlier, according to official
records, all military surface transportation
between the three Western sectors of Berlin
and the oocoupied zones of the United States,
Great Britain and France, had been brought to
- an abrupt halt becsuse of unreasonable Soviet
restriotions. All means of incoming military
transportation, except by air, were denied.
This was followed on 23 June by Soviet inspeoc-
tions and investigations of all transport, ex-
tending to German trains, trucks and Dbarges,
as well as the military, whioch resulted in a
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‘complets tie-up of surface transporta-

tion. For the first time in modern his-~
tory, more than 2,250,000 people living
in a olty barely recovering from almost
total devastation by war, faced starva-
tion in peace or, in the words of Gen-
aral Lucius D. Clay, abandopment to to-

talitarian domination.
The Western Powers faced a situnation

calling for withdrawal of all forces
and abandonment of position, or an at-
tempt to supply a city as large as
Pniladelphia, U.S.A., with the neces-
sities of life by the only remaining
means of transportation — air — until
some other solution could be found in
the impasse. The decision was made to
institute an airlift to Berlin from the
Western sectors of Germany.

Already it had been necessary to re-
sort to the airlifting of military sup-
plies for a period of 11 days beginning
on 1 April 1948, when the U.S. author-
ities refused to submit to Soviet
search and investigation of military
shipments by rail, During this time,

® The "Blockaded Island"

327 tons of Class 1 (food) and oriticsl
supplies had been flown in.

As the situation worsened after 11
April, movement by air of supply for
the United States military was again
initiated on 22 June, and the plans
based upon the experience of the ll-day
airlift were placed in effect by the
Commanding General of the U.S. European
Command, using the 60th and 6lst Troop
Carrier Groups of the United States Air
Poroces in Europe, based then at Kauf-
beuren and Rhein Main. During the per-
iod 21-26 June, an average of 38 cargo
flights were made each day, transport-
ing approximately 130 tons of supplies.

- Meanwhile, military supplies for
British nationals were being flown in
by their aircraft, but necessarily in
smaller quantities. There were no nom-
parable R.A.F, air transport units bas-
ed on the continent when the total
blockade was imposed. However, when
the plans of the United States and
Great Britain were made for a Jjoint

== Berlin .- accessible only
through three limited corridors in the sky.
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airlift, immediately following the
blookade, orders were given for the
movement of R.A.Fs Transport Command
airorsft from England and the facil-
ities of Tempelhof and Gatow airdromes
were set up and augmented to receive
the increasing smounts of supplies.

The Berlin Airlift, to supply the
German population as well as the mil-
itary, in the Western Sectors of Ber-
lin,was actually begun on 26 June 1948,

Prior to the blockade, approximately
12,000 tons of supplies were shipped
daily to Berlin by rail, barge and
trucks. The immediate situation on 25
June involved not only the problem of
airlifting the bare necessities o life
to Berlin, but also the establishment
of far-reaching supply and support
lines needed to accomplish the taske

German children (right) viewing arriv-
al of an Airlift C-5, at Tempelhof
Airfield.

® FRail, barge and highway paths blockaded, thereoy stopping
the flow of supplies %o the Western Sectors of Berlin.

. . r e 4
s o o a et WY | A U580 AIRFIELDT Y BERLIN
SRR B RALL LIKES  8LOCKADED
S BARGE CAMALS BLOCKADED
WA 5 - BR~FR SECTOR |
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The Mission of the ;hrnn Airlifts may bs simply stated:s
*To supply the island of Berlin with the necessities of life
by aire® Although that sounls over-simplified, it states
the Airlift goal completely. All achievement was measured
by that yardstick. We considered Berlin an island, although
entirely surrounded by land. It was unusable lani, The ac-
cess to Berlin was through the only free means left -~ guare
anteed by a written mnt -~ the air,.
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The Misston -

Based upon an estimate of the situ-
ation and a survey of the minimum
needs to sustain all life in the West-
ern Sectors of Berlin, the authorities
representing Great Britain, the United
States and France decided that 4,500
tons of varied supplies was the mini-
mm daily requirement to be airlifted.

Fo allocation was made by the Joint
Powers at that time establishing the
amounts to be flown in by the British
and United States units assigned to
the Airlift mission, The units were

instructed to transport the maximun
amounts possible,
bilities,

within their capa-

The first official mission for the

United States elements was stated in
an order dated 29 June 1348, from the
Commanding General, USAFE, to the Pro-
ject Commander of the USAFE Berlin
Airlift Operation:

"Insure that the maximum number of
missions are flown and that optimum
over-all efficiency of operation is
maintained..."

A similar mission was given the
British elements by the British Air
Forces of Occupation.

On 30 July 1948, the Commanding
General, USAFE, ordered the formation
of the Airlift Task Force (Provision-
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al), appointing Major General Williem
H., Tunner as its Commander. The order
contained this statement:

"..+The mission of the Airlift Task
Force (Provisional) is to provide Air-
1ift to Berlin and other places as may
be directed by the Commanding General,
USAFEOOO"

In September 1948, the British op-
erational units were placed under the
command of the No. 46 Group, Royal Air
Force, at Buckeberg, with a mission
similar to that of American units.

The original estimate of needs,
translated into an official mission,
was contained in a memo to the Com-
manding General, USAFE, dated 10 Au-
gust 1948, subject: "Mimites of Meet-
ing with Major General P. Hays, Deputy
Chief, OMGUS." This established the

definite tonnage goal of 4,500 tons
per day by the combined efforts of the
British and American units.

On 15 October 1948, in the Joint
letter which established the Combined
Airlift Task Force, Headquarters USAFE
and BAFO jointly set forth the mission
in a letter directive to Major General
Tunner which read in part:

"To effect delivery to Berlin, in s

safe and efficient manner, the maximum
tonnage possible, oconsistent with the
combined resources of equipment and
personnel made available...”
" This mission was a decided change
from the individual missions given to
the Airlift Task Force (Provisional)—
and the No, 46 Group. Instead of at-
tempting to supply the 4,500 tons dai-
1y as minimum requirements for Berlin,
the mission then became an all-out ef-
fort to supply the maximum possible
within the capabilities. This mission
never was changed basically until the
removal of the blockade.
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Before describing the method by which the mission
was accomplished, 1t 1is necessary that a brief de-
soription be given of the tools of the Alrlifte
fhese oonsisted of the aircraft, the men, the bases,
and the organization that welded them into a com=
posite mochines The machine then needed only the
spirit of determination, coupled with mutual confi-
dence and good will betwoen the many pertners, to en=

sure success of the missione
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| ORGANIZATION

United States Alr Force

The United States element of the
Airlift was operated originally by the
Operations Division of Headquarters,
USAFE, but it was soon necessary to
open a special branch of this division
to deal with the many problems arising,
As the extent of the operation in-
creased, even greater decentraligation
and specialized control was found
needed. On 26 July 1948, the Chief of
Staff, USAF assigned a commander and
staff experienced in transport opera-
tions to the United States Air Forces

in Burope and on 30 July 1948, the
Commanding General USAFE ordered the
establishmentof the Airlift Task Force
(Provisional) as » separate organiza=-
tion. Originally, this Task Force Hq
was  chiefly operational and depended
upon Headquarters, USAFE for many ad-
ministrative functions. The two Air-

. 1ift bases in the U.S.Zone were admin-

istered directly by Headquarters,
USAFE. However, by the time the Air-
1ift began its phase-out,Headquarters,
1st Airlift Task Force (as it was sub-
sequently renamed ) was almost oome
pletely responsible for the adminis-
tration of its own bases,

USAF bases operated on the Wing-
Base set-up which proved satisfactory,
A modified form of the base unit sys-
tem was introduced at Fassberg, but
this was later rejected. Although pa-
tently less expensive in manpower, it
was deemed fruitless at the time to
continue the experiment. At Fassberg
and Celle, British bases from which
the Airlift operated, the USAF was
responsible for operations while ad-
ministration was divided between the
RAF and the USAF,

Minor difficulties were encountered
owing to the lack of any legal machin-
ery to govern combined RAF-USAF opera-
tions. Fassberg was an interesting
experiment, es it developed organiza-
tionally into an RAF station with a
USAF station commander.

- three-wing system,

Celle, on the

other hand, remained throughout the
operation an RAF Station with an RAF
commander, from which an Amerioan
Troop Cerrier Wing operated.

In the USAT squadrons it was found
that 15 aircraft of the C-54 type could
be assigned and operated satisfactore
ily. During the operations the number
actually varied from 8 to 15,

Royal Air Force

On the British side, the Alrlifrs
started under the operational control
of a commander and a amall staff, sent
by Transport Command, who were respon=
sible to the AOC-in-C, British Air
Forces of Occupation, for operations,
After a few weeks the Transport Foree
was divided between two bases and was
operated under normal BAFO Station or-
ganization,

In September 1948, Advanced Head-
quarters, No. 46 Group RAF, was de-
tached to Buckeburg from Tramspart
Command, This Headquarters at first
was purely operationmal but, like its
U.S. counterpart, it took over respons
sibility for the full administration
of its stations and became an integra-
ted part of BAFO,

RAF bases operated on the normal
but aircraft and
aircrews had to be pooled, Squadron
comsanders were responsible for the
efficiency armd welfare of their per-
sonnel, carried out route checks, and
withdrew squadrons far regular rest
and training periods. In this way
squadron identity was preserved, Ex-
ceptions were Fassberg ard Celle,which
operated under dual RAF-USAF control.
Combined

It was appreciated by both the RAF
and USAF in the early stages of the
operation that some forw >f combined
control of operations was necessary.
After consultations, it was agreed le-
tween the AOC-in-C, BAFO, and the CG,
USAFE, that a Combined Airlift Task
Force HBeadquarters should be formed at
Wiesbaden, Ol
bined Task Force, who was named by the
two above-mentioned commaniers, was

jointly cherged with the operational
aspect of the Airlift end his direce

tive is reproduced on pages 18-19,

The Commander of the Come
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develop exactly as the directive im-
plies, and its combined functions were
restricted to an over-ail planning and
control of the traffic patterns, rout-
ing, and aircraft timing in the corri-
dors. It was not found necessary in
the operational control of the RAF
element to provide anything other than
the control of traffice Training,
pilot supervision, technique of hand-
ling the operation were performed in
accordance with RAF procedures and
standards and these were not interfer-
~ ed with by the CALTF. It was only in
. the realm of Traffic Control, i.e.,
. the assignment of altitudes, block
times, methods of approach, landings,
diversions, that this operstional con-
trol became necessarye
Hq CALTF was integrated with Hq,
1st ALTF, with the addition of a small

OPERATIONAL AND ADM. GONTROL
ADMINISTRATIVE GONTROL
OPERATIONAL CONTROL

...................
......................
------

60™ TG 6P
WIESBADEN

TEMPELHOF
AIR BASE

TEGEL
AIR BASE

..........
..........
...........................
-------------------
et

..........
..................
...................

-----

number of RAF officers, Fuller opera-
tiopal control over the British ele-
ment and a closer integration could
not have been accomplished without a
very mach larger KRAF staff, and an en-
croachment on the authority of Head-
quarters BAFO and No, 46 Group. How-
ever, the integrated effort worked,
and worked well, chiefly due to the
great measure of mutual confidence and
good will that existed and developed
throughout the operation.

AIRCRAFT

United States Air Force

At the beginning of the 1ift, USAFE
had two groups of transport aircraft,
the 60th and 61ste These were equipe
ped with C-47 aircrafts Reinforce-

17
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AIR HEADQUARTERS HEADQUARTERS ,
BRITISH AIR FORCES OF OCCUPATION (GERMANY )e UNITED STATES AIR FORCES IN
ROYAL AIR FORCE, BUROPE, A.P.0. 633,

0/0 B.A.O.R.1. UeS . ARMY

SUBYECT;:s letter Directive for a Combined USAF-RAF Airlift Task Force

TO ¢ Major General William H, Tunner, US Alr Force,

1. By agreement with the Air Officer Commander-in-Chief, British
Air Forces of Occupation, announcement is hereby made of the eatablishment
of Headquarters, Combined Airlift Task Force. Major General William
He Tunner, USAF, is designated Commander thereof and shall be located in
Wiesbaden for the time being, Air Commodore J.W.F, Merer, No. 46 Group,
R.A.F. i3 designated Deputy Commander and will be located at Buckeburge
The Combined Airlift Task Force shall be organized generally along the
lines indicated in the attached organizational charts,

2. The purpose of this orgenization is to merge the heretofore
coordinated, but independent, USAF-RAF Airlift efforts in order that
the resources of each participating service may be utilized in the
most advantageous manner., Its primery mission is to deliver to Berlin,
in a safe and efficient manner, the maximum tonnage possible, consistent.
with the combined resources of equipment and personnel made available,

3. Matters of policy and emergency planning of mutual concern
to USAFE and BAFO, and affecting the Combined Airlift Task Force, will
be agread upon by the Commanding General, USAFE and the Air Officer

- Conmander-in-Chief, BAFO prior to dissemination as combined USAFE-

BAFO directives. Matters not covered by combined policy directives
and requiring immediate action will be acted upon by the Commanding
Gemeral, Combined Airlift Task Force and information of action taken
will be forwarded expeditiously to USAF and BAFO with request for
future guidance. Routine matters related to base logistics and pere
sonnel administration, singularly peculiar to either USAFE or BAFO,
will be handled as heretofore; that is, directly with the air base
concerned. Each of these major commands will provide comple te support

at bases used solely by its own operating forces, and each will be

Tresponsible for administrative fumctions at bases within its own
Zonss or Sectors when such bases are utilized operationally by air 5
units of the other, The Task Force will monitor this support and ade

Shown on these tuo pages is a reproduc{.ion of .ne official letter
directive establishing the Combined Airlift Task PForce,

BAFO USAFE
| CALTF I

HQ. NO.

46 GP

% ‘Iczu.l ': :: l——‘ _{mﬁl
romssuTTEL | TASK FOROE

[ —" PRoAcH oon
BERLIN



vise USAFE and BAFO Headquarters of any deficiencies which adversely

affect the mission of the Task Forcee

4o The major functions of the Combined Airlift Task Force shall
be generally cperational in nature rather than administrative.
Commanding General is given command over all U.S. units and operational
control of R.A.F. units to which aircraft are assigned and which are
directly engaged in the Airlift effort.
to direct Wing, Base end Station Commanders, as a first priority
mission to provide within the limits of their capabilities administra-
tive and logistical support for his operating units.
granted the authority and responsibility to regulate all air traffic
entering or leaving the air space utilized by Airlift aircraft in the
delivery of supplies to Berlin, subject to such policies as may be
jointly issued from time to time by USAFE and EAFO.
to direct the operational aspects of those elements of air traffic con-
trol agencies, facilities and services assigned to support the Airlift
in order to insure their proper contribution to the Airlift,
keep the Commanding General, USAFE and the A.O.C-in-C BAFQO informed
as to the progress of the Airlift effort, and as to major difficulties

He is granted the.authority

‘encountersd in the accomplishment of his mission.

5¢ Normal channe.s of communication for Airlift Task Force
through USAFE or BAFO teadquarters; however, authority is granted for
the Commanding Genera!, Combined Airlift Task Force to communicate

directly with the following on matters indicated:

8,

b

/3/ A, Pe M. Saunders

. EUCOM, BAOR and BICO relative to supplies being transported
to and from Berlin, including but not limited to maintenance of back-
logs, safe and expeditious handling of supplies at airports, and
management of cargo handlers,

Headquarters Military Air Transport Ssrvice and Ke.A.F.
Transport Command relative to personnel, technical and training matters.

SIR ARTHUR P.M. SAUNDEKS,

AIR MARSHAL

AIR OFFICER COMMANDEReIN-CHIEF.

Shown at the bottom of these two vages are organizational charts as
established in above letter directive.

BERLIN

AIR SAFETY
GENTER

"ICALTF

/8/ Curtis E. leMay
CURTIS E. LeMAY

Lieutenant General, USAF
Commandinge

HQ NO. 46 6P
BUGKEBURG

WUNSTORF

FASSBERG

GELLE

TASK FORCE
IAPPROACH CONT.
BERLIN

LUBECK

Ml

FRANKFURT
AIR TRAFFIC
T

He is further

He is also empowered
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ments of C=54s from the Military Air
Transport Service and Troop Carrier
Commands soon becems available, and at
the end of the first month of the lift
161 airoraft were in operation, of
which 107 were C-47s anml5) were Ca5is,
The C=54 lifted 10 short tons against
the 34 tons of the C«47.

By the end of September 1948 the
C=47s were withdrawn, It was decided
to use the C-54s exclusively, except
for a few C-82s which were required to
11ft difficult loads for which they
were especially suitable. Eventually
the Task Force was assigned 225 C-54s,
with sufficient reserves to allow for
cysle reconditioning and the pipeline
to and from the United States, These
aircraft were flown to Germany from
Panama, Alaska, Hawaii, Japan, Guam
end the United States,

A Co74 and C=-97A were each flown
experimentally for & short period,

Royal Alr Force .
yanota aireraft from Nos. 38 and 46

Groups, Transport Command, formed the
original RAF Detachment, soon joined
by Yorks from Nos, 38 and 47 Groups.
A total of 54 Dakotas and 4O Yorks
were concentrated at wunstorf,

Two squadrons of Coastal Command
Sunderland flying boats also were used
from early in the operation until the
middle of December 1948, when they had
to be withdrawn because of the forma-
tion of ice on waterways,.

The Hastings, the eventual replace-
ment of the York, arrived in Germany
and began operating early in November
1948, increasing in numbers throughout
the winter and early summer,

The strength of RAF aircraft varied -
throughout the 1lift, but their numbers
and average payload prior to the phase-
out weres 40 Dakotas, 3§ tons; 35
Yorks, 84 tons; 26 Hastings, 93 tons.




British Civil Aviation '

British Civil ajircraft began oper-
ating in July 1948, The initial fleet
included Dakotas and Bristol Freight-
ers, but these light transports were
later withdrawn and the civil element
consisted of Tudors, lancasirians, and
Haltons, together with one Liberator
and one Yorke Two civil Fythe flying
boats were used until mid-December 1948.

The civil fleet specialized in Tan-
ker aircraft and their average numbers
in Germany and average payload prior
to the phase-out were; U4 Tudors,
freighter, 11 tons — tanker, 8} tous;
1 York, freighter, 84 tons; 12 lancas-
trians - tanker, 74 tons; 20 Haltons,
fr‘ishter' 6 tou. - t.nker’ 6 ton.'
2 Liberators, tanker, 8 tons,

PERSONNEL

United States Air Force ‘

Personnel from units within USAFE
began the initial operation of the
USAF share of the Airlift. On 4 July
1948, the first increment to augmsnt
USAFE personnel arrived from the Zone
of Interior in a temporary duty status.
The operation began to assume & perma-
nent character in the month of Septem-
ber, when the USAF military strength
of assigned and attached personnel
reached 1,320 officers and 3,605 air-
men. By 1 Jamuary 1949, this strength
had increased to 2,374 officers and
7,563 airmen, and by 1 June 1949, the
military strength of assigned and at-
tached USAF personnel was 2,463 of-
ficers and 9,017 airmen.

Many personnel were ordered to duty
with the Airlift from theaters outside
of REurope on very short notice. This
caused hardships in many cases, since
officers and airmen were not given
sufficient time to take care of pere
sonal affairs and prepare for overseas
shipment. Thinking that the duty would
be of short duration, they made only

Iwo of the largest aircraft used,

The

C-97 (top) and C-74 both were classed
as 20-ton transports on the Alrlift,

temporary arrangemesnts to take care of
personal matters, The initial tempo-
rary duty tours were extended from 45
days to 90 days, and then to 180 days.
As a result, a number of personnel had
to be returned to their home stations
to alleviate pressing emergencies.

Categories Established

Due to the intense flying effort im
the operation, persomnel were classi-
fied into two separate oategories,
each having its own peculiar problems:
a) crew persomnnel, and b) maintenance
and other supporting personnel.

At the start of the Airlift, it was

. determined that at least three crews,

each consisting of two pilots (offi-
cers) and one aerial engineer (airman),
per allocated aircraft, should be pro-
vided. ~
The USAF needs from November until

February were set at three aerial en-

gineers per aircraft. However, with
the rapid turn-around time, and 24-
hour operation, it became necessary to
allow the assignment of five aerial
engineers per aircraft, so that a crew
chief could be with the aircraft at
all times, whether in the air or on

the ground. This practice resulted in

dividends of better maintenance,

Photo (left) shows some of the British and American aircraft

used on the Airlift,

(C=47) 2. Skymaster (C-54) 3.
6. Hastings 7. C-82 8, Sunder

trian.

Numbered from top left are:

1. D‘kot"
Tudor 4. Liberator 5. York

land (Flylng Boat) 9. Lancs-
Also used was the British Halton,which is not showne

|




It soon became obvious, however,
that the proper factor for determining
ocrew requirements should be the air-
craft utilization. With the arrival
of replacements and adequate mainten-
ance personnel in the Theater, it was
possible to raise the utiliszation fac-
tor of each aircraft from an average
of 5¢5 hours per 2j-hour day in July
to the average of 9.5 by April 1949,

Increased Zlying hours generated
the need for more persomnel, both on
the ground and in the air. Toward the
conclusion of the Airlift, it became
apparent that an average of approxi-
mately 3.6 pilot crews per aircraft
would be required to sustain the all-
out effort, and to provide the crew
rest and relaxation mnecessary to pre-
clude lowering of operational effi-
ciency.

Rotation Plan

With the establishment of the RTU
at Great Falls, Montana, under the
guidance of Military Air Transport
Service, sufficient replacement crews
became available for the first time,
in December 1948, to permit replace-
ment of TDY personnel. When it became
apparent that the mumber of incoming
personnel through the Great Falls
pipeline would be sufficient to permit
rotation of TDY personnel, and at the
same time provide a steady gain in
personnel assigned to the Airlift, the
Command was able to announce that all
crew members could be rotated to the
Zone of the Interior after six months
duty. By February 1949, rotational
policies were firmly established and
rotation of crew personnel to the Zone
of Interior was occurring regularly,
without hitches,

With the attainment of an average
of 104 crews per month in December, as
normal replacements, it begame pos-
sible to divert some incoming person-
nel, such as those highly experienced
in transport operation, to supervisory

positions as check pilots and as stan-

dardization  and qualification board
members.

The input of Great Falls trained
personnel not only provided replace-

ments for TDY personnel, but enabled
this Command to increase assigned duty
pilots. A total of 1,258 were flying
the Airlift im July 1949, against an
estimated requirement of 1,322 pilots,
based upon a plamning factor of 70
hours per month for the northern cor-
ridor and 80 hours per month for the
southern corridor.

PCS Replacements

In February, the Airlift had approx-
imately seven men per aircraft as-
signed in the maintenance field. It
was determined that a minimum coverage
to operate 24 hours, seven days a week,
would be 15 maintenance men per air-
craft, plus German civilian meche
anics. The flow of incoming replace-
ments in February began to increase in
mmbers and experience level, A rota-
tion policy was instituted and its ef-
fects on morale were immediately felt.
The bulk of the TDY personnel were
moved out, as the d4incoming replace~
ments were PCS. By 15 May, all TDY
personnel were returned to home sta-
tions with exception of a few isolated
casos. The replacements from the spe-
cialized schools in +the ZI were also
arriving, and the maintenance field
increased in numbers as well as qual-
ity. Assigned maintenance personnel
per aireraft reached 12, plus the sev-
en German mechanics per squadron as~-
signed. A few specialists were still
needed, particularly hydraulic mechan-
ics, power-plant mechanics, electrical
mechanics and propeller mechanics.

German Nationals
The utilization of German nationals

proved highly successful in the opera-
tion of the Airlift, The major diffie.
culty encountered in their use as aire
craft mechanics was their lack of fa-
miliarity with American -aircraft and
this, mizxed with their languege diffi.
culty, caused a problem of supervision
during the initial period of their
employment ,

A formalized training program was
established to familiarize this type
of personnel with C-54 type aircraft.
German translators were employed and



Technical Orders were translated in
order to familiarize mechanics with
the aircraft, The use of Germans is
further discussed in the chapter on
USAF Maintenance.

German Nationals were used to good
advintage in other fields than main-
tenance. Their increased use is indi-
cated by the additional authorizations
for maintenance personnel. Original
authorization allowed 50 mechanics for
each transport squadron. Due to fav-
orable experience, the suthorization
was increased to 66 per squadron in
the American Zone, and 75 in the Brit-
ish Zone. Finally, the authorization
was inoreased to 80 per squadron in
the Air Force Units,

Personnel - RAF

The RAF suffered from a lack of air
and ground crews, The air-crews were
augmented at first from No. 38 Group
Training Establishments, and later
from the Royal Australian Air Force,
the South African Air Force and the
Royal New Zealand Air Force.

Owing to the close proximity of the
United Kingdom to the theater of oper-
ations, the RAF was not affected by
the qQuestion of rotation in the same
way as the USAF, Squadrons were ree
turned to the United Kingdom at regul-
ar intervals, ‘There the aircrews had
leave, underwent continuation training
and recategorization.
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At the beginning of the Alrlift
five existing airfields were selected
for the operation, These bases were,
Rhein Main and Wiesbaden, located in
the American Zone of Occupation, Wuns-
torf in the British Zone,and the Ber-
1in terminals of Tempelhof and Gatow.
Bases were chosen because of their im-
mediate availability for conversion to
Airlift operation and their physical
location.

As the Airlift expanded, additional
bases were required,both in the West-
ern zones and in Berlin, By the end
of the blockade 11 bases had been
equipped and used, with one additiomal
base under construction., Because of
the distance factor,it was profitable
to utilize bases in the British Zone
which were 1located near the entrance
to the shortest corridors., Celle and
Fassberg, located in that zone, were
made available to the USAF for the op-
eration of C-54 aircraft,

Airlift bases and the number of
aircraft stationed at each, prior to
the phase-out, are shom in the chart
below, A more detailed description of
each base is given in Chapter V of
this report.
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PERFORMANCE OF THE

The accomplishment of the Airlift
mission depended upon the number of
loaded airoraft successfully landed on
receiving airfields in the Berlin areas
The number of these landings, from an
over=all viewpoint, was governed by
the available resources of the Ameri-
can and British organizations and
their operational oapabilities. From
an operationel viewpoint, the primary
limitations were the number of aire
craft in commission end periods of fly-
able weatheres Later, the limitations
of landing facilities largly dictated
the tempo of the mission performance.

Background

Under the Quadripartite agreement
of November 1945, all traffic to and
from the city of Berlin was confined
to three corridors, each 20 miles wide,
and to an area 20 miles in radius a=-
rownd the center of the citye In the
smll area in and about the city of
Berlin there were seven Soviet air-
fields, each having about it a re-
stricted area two miles in radius. Al-
though this international agreement
critically reduced the airspaoce aveil=
able for Airlift operations, both the
Americean and British operational pro=
cedures were carefully designed to re=-
spect those restrioctions.

Operational Agreements

It was apparent eerly in the Air=-
1ift operations, that there would have
to be joint agreements among the Alr
Force Commmnders in Germeny of Britainm,
France and the United States., One of
the first was to eliminate French air-
craft from participation in the Air-
lift. This was necessary because of
the almost insurmountable language
problem involved in the joint use of
the oommunications facilities and land-
ing aids in the 1limited Berlinm air-
space, and because the French had only
& few aircraft available for opera-
tions. Under this agreement, the
American and British fulfilled the

MISSION

French militery requirements. In re=
turn they were granted the use of fac-
jlities in the French Sector-

Another situation requiring & deci-
sion was the method to be used in the
center,or Buckeburg corridor, by Amer-
ican and British airorafte It was de-
cided in conference that the lower al-
titudes in this corridor would be used
by the British, while American air-
craft would be held to the higher al-
titudess No attempt was made during
the first few months to integrate the
air traffic of the two nations.

The Airlift was still, with the ex-
coption of a limited amount of coordi-
nation end cooperation, two separate
and distinct air transport operations.

Combined Air Traffic Control Need

As the operation became more in=-
tense, particularly in the Berlin area,
it beocame obvious thet the individual
efforts would have to be combined to
insure safety and the success of the
missine Air movements in the re=-
stricted air space around Berlin were
becoming so numerous that serious com=
plications in air traffic developede

¥hile both countries had provided
necessary landing aids for their air-
fields, overlapping traffic patterns
of Gatow and Tempelhof resulted in a
dangerous situation, The need for one
central control in the Berlin area was
acknowledged by both countries. The
combining of the two operations was
speeded by this pressing need,

EARLY PROBLEMSH

AIR TRAFFIC CONTROL

It is not derogatory to state that
the first phases of the mission were
merked with a high degree of confusiom

in the handling of air traffice This
problem was seen immediately as being
the point for major oonsideration and

improvement.
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Existing Alds and Agencies

To understand the situation thet
existed during the early period, it
must be fully realized that although
the necessary oontrol agencies were
present, their methods of cantrolling,
the equipment being used, and the per-
sonnel employed, were not geared for
other than normal occupation opera=
tions.

Airway traffic control was effected
by the Air Traffio Control Centers at
Frankfurt in the U.S. Zone, Bad Eilsen
in the British Zone, and the Berlin
Air Safety Centere A manual system of
posting flights and altitudes wes in
use at these centerse

The oontrollers at these centers
had been trained and indoctrinated im
a system that was capable of handling
safely - only a limited number of aire-
oraft at & time. Their main difficul=~
ty in the beginning lay in their in-
ability to descend eaircraft rapidly
from oruising altitudes down to ap~-
proach altitudes. This was aggravated
by 1lack of confidence in the landing
agencies to dispose rapidly of the
airoreft placed under their control.
The principal efforts of the control=-
lers, therefore, during periods of bad
weather, were directed toward safely
stacking aircraft over widely-separat=
od holding points and desoending them
only when fully convinced that each
eiroraft was clear of a particular ale
titude and that there was no denger of
collisione

Prior to the operation, a single
GCA, (Ground Controlled Approach) wmit
existed at eaoh USAF bese, primarily
used in e standby status for periods
to adverse weatheres At each Royal Alr
Force base, there was a system desig-
nated as BABS (Blind Approach Beacon
System). This system 1involved air-
borne radar equipment, and required a
specialized operator aboard ailrcraft.

GCA was used as the primary con-~
trolling agenoy for all Airlift land-
ings in Berlin, since it was the only
landing system common to both forces.

These wnits could land e aireraft
approximately every 15 minutes, and
this limitation to the operation be=
came olearly evident with the advent
of the first period of low clouds and
reduced visibilitye

The control tower operators were
troubled at first by the heavy traffic
it soon became necessary, where pos=
sible, to detail one operator to take-
offs and another one to handle land-
ings. A separete frequency was given
to each of these activities. It was
also quickly apperent that the radio
transmission to and from each indivi=-
duwal aircreft had to be reduced from
the accepted standard to omly those
items absolutely essentiale In relay=-
ing instructions, only the assigned
altitude, altimeter setting and take=
off or landing oclearence were trans-
mittede By so reducing the conversa=
tions between the airoraft and the
groud, much of the early radio trans-
mission confusion was eliminated.
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Descent 1o Approach Alfitudes

Trial and error methods were used
to determine the USAF system of rout=
ings during the formative stages. Or=
iginally the flights were cunsidered

- in two separate phases: the en route
phase, and the approach pattern and
landing phase. However, there deve=
loped a third very important stage,
wherein lay the key to the solution of
the air treffic problem — the descent
to approach altitude phase.

The problem of descending the air=-
oraft operating in the British Zone
was negligible, since there was no
high terrain between RAF dispatching
bases and Berline Airoraft ocould be
flomn at much lower altitudes than in
the American Zonee Furthermore, be-
oause of the radar navigation equipe
ment used in RAF airoraft, it was pos-
sible to operate safely all RAF aire
ocraft of the same type at one altitude.

Alfitude Separation
En route separation of USAF air=-
oraft was effected easily at first by
using different altitudes for succes=
sive aircrafte In determining the
number of =altitudes to be used, the
thought was always toward inoreasing
the mergin of safety for airoraft in
the aire Six seperate altitudes were
used during the early days. The first
teke-off would be assigned an altitude
of 5,000 feet, the second 6,000 feet,
and so on up to 10,000 feet, at whioh
time the cycle would be repeatede.
_ In effect,this provided a series of
ladders of airoraft proceeding to Ber=
lin. Safety in the air while en route
was ensured, but the problem of miine
taining position and desocending to
oommon approach altitudes was aggravat-
ed out of proportion to the en route
. safety affordede Revisions were made
by using five altitudes with 500=foot
seperations. After that also proved
too ocumbersome, three altitudes of
5,000, 6,000 and 7,000 feet were used.
Again 1little success wes gained in
lessening the problem of descent.
Bventually it was determined that
two altitudes were adequate for safety,

provided spacing en route between aire=
craft was maintained.

Frequent checks of spacing over de=
signated fixes by each pilot indiocated
thet six-minute separation between
airoraft at the same altitude was en=
tirely adequate which, of course, was
in effeot, 3~minute intervals at take-
offe Little possibility of overtaking
was found to exist if the spacing was
readjusted over these designated fixes.

| Well-Defined Routes

Well=defined routes were establish=-
ed very early in the operatione These
were laid out for all airoraft to fole
low, regardless of the weathere The
routes were established to afford ade=
quate horizontal and vertical separa=
tion between individuel streams of
traffice Low frequenoy beacons or ra=
dio ranges were installed originally
at the entrances to the corridor, and
radio beacons at each turning point.

This system of marking routes was
found to be inaccurate, resulting at
times in deterioration of the sepera=
tion between successive aircrafte A
visual-aural range at the ends of each
corridor was installede This enabled
pilots to establish themselves in the
oenter of the ocorridore Low-powered
beacons were replaced by 500-watt bea-
cons to afford more positive direc=
tional aid during periods of static.
Because the RAF aircraft oarried navi-
gators, and did not rely entirely upon
these beacons, they were affected to &
lesser degree by the limitations of
these earlier aids.

Flying Techniques

The routes had to be flom in oer=-
tain prescribed mnners so that the
resulting system of traffic flow would

_guarantee regular arrival of airoraft

at the terminals. The requirement for
such & highly standardized system of
flying oalled for striot airarew dis-
oiplines The slightest variation in
the procedures stipulated for an indi-
vidual airoraft resulted in almost in=-
surmountable traffic problemse The



operation worked well only when each
airoraft rerained in position with re~
spect to adjacent airoraft and follow-
ed all instructions impliocitye
As RAF crews engaged in this mis-
sion were fully trained and olassified
Transport Command &irorews, no great
problem was encowtered, and little
further training or standardization
was required. However, during the op=
eration it was necessary to oheck
their rigid adherence to the presorib-
ed prooedures and the Transport Exam=
ining Unit was used for this purpose.
On the Amerioan side, to acocomplish
the formideble task of regimentation,
a check pilot system was inauguratede
The sources of airorews were widely
wvaried and pilot's technigues were in
tun as varied as the UsS. Alr Foroe
missionse Pilots were profiocient in-
dividually in their teohniques, but
these had to be molded into a single
method of flyinge To produce the de=

sired results, a Standardization Board
consisting of the best qualified USAF
transport pilots in the Task Foroce,
;was established in the Headquarterse.
This Board presoribed all the tech-
niques for each phase of the USAF op-
eratione When oontroversial points
arose, the conoensus of the Board dic=
tated the best method of performancee.
Instructions were published in booklet
form and mede available to each pilot
in the Commend,through the Group Chlef
Pilot and oheck pilote To guarantee
sufficient training of all pilots, it
was necessary to appoint one check pi-
lot for every 10 first pilots. In
tun, each Group had a Chief Pilot
Section in 4%ts operations, the Chief
Pilot being wunder the general super-
vision of the Standardization Board
and the ocheck pilots under the super-
vision of the Group Chief Pilot. Pi-
loting techniques were therefore su-
pervised from the top, i.es the Stan-
dardizetion Board, down through the
Group Chief Pilots, the check pilots
and to each of the operating pilots.
All pilots received a oheck at least
once every 30 dayse It was found that
the ocheok pilot system afforded the
quiockest means for rapid indootrina-

tion of crew personnel. It also pre-
vented bad habits or carelessness from
developing in flying technigues. In
addition to providing mneocessary regi-
mentation, it 4s belleved that the
liberal use of check pilots was one of
the oomtributing fectors in the low
acocident rates,

BRIEFING - USAF

In the development of the Airlift,
the ever-ohanging aspeots of facil-
jties, installations and procedures
established an immediate need for an
adequate briefing organizatione

Under the system of orew scheduling
necessitated by the 24-hour operation,
it was not possible to depend upon the
proper dissemination of pertinent in=-
formetion through the normal means of
NOTAMs end written directives. Due %o
the absolute necessity of keeping pi-
lots informed on Airlift procedures, @&
system of verbal dally briefing was
introducede All pilots scheduled for
flight in eny one blook period were

briefed collectively immediately prilor
to block time. When the continuous me-
thod of dispatoh was used, briefings
at specified hours during the day were
provided.

® Individual Briefing
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These mass briefings were complete
in the coverage of every phase of the
flight from that particular base to
Berlin and return at a particular time,
The routes were described i1n minute
detail specifioally stressing accurate
position reporting points, the neces=
sity for adhering to air traffic con=-
trol instruotions, knowledge of any

anticipated Soviet harassing or inter=:
ference, the weather en route and at

the terminals, and best available al=
ternates. The briefing wes conducted
by the Operations offiocers in conjuno-
tion with the Navigation end Briefing
officer, Weather officer, and the In=
telligence officer.

Immediately after the briefing, pi-
lots were issued complete air naviga=-
tion and briefing kits, containing up-
to=-the-minute information of their
flighte In addition, the pilot was
furnished & flight plan based upon
current winds and weathere. Alternates
were provided with operational minimums
and clear weather conditionse. Maps,
and charts, covering all necessary in-
formation for using these alternates,
were included in the briefing kit.

One of +the most wvaluable of the
briefing materials was a comprehensive
Monual of Alrlift Routes and Proce=
~dures. This manual included a detail=
ed description of the procedures to be
followed from 'each of the Airlift
bases to Berline In the menual could
be found all emergency procedures,
missed approach procedures, and in=

Weather Briefing before Flight

Briefing Table in Use

struotions to be followed for all ra=
dio contactse A series of standard
operating procedures charts, accom=
plished in simplified diagrammatic
style, portrayed all tlre essential na=

vigational aids eand communications
facilities. These manuals were col=
lected after each flight to enable Na=-
vigation and Briefing officers to in=-
sure they were current at all times,

As in the entire Airlift operatiom,
every effort was made in briefing to
minimize the time aircraft remained on
the grounde As an example, at Tempel=
hof a mobile briefing truock met arriv—
ing crews, and a rapid but thorough
weether briefing and flight plan for
the return trip was given each pilot.
This wnit also served as a de-briefing
agenoy for any orew having pertinent

information to divulgee At the home

base, de-briefing by weather and in=

Mobile Briefing Unit in Berlin

=



telligenoce officers was required after
each tripe

With the density of traffic in the
oorridors and the closely-knit traffio,
it was essential, for safety reasoms,
%0 insure that 8ll personnel actively
engaged in the operation were not only
fully conversant with their own par-
ticuler routes or seotion, but with
those of all other traffic engaged in
the . operatiome To insure this over=
all familiarity, three-dimensional
plan models of the complete Airlift
area werec oomstruoctede These showed
routes, heights, and traffic patterns
of all aircraft engaged in the oper=-
aotions, as well as radio and rader
facilities in use, These plan models
were placed in all Operations and
Briefing rooms, and enabled &ll per=
sonnel to assimilate quickly the
complexity of the over-all operation.

COMMUNICATIONS

Throughout the entire operations,
very high frequengy radio was used al-
most exolusively for the direct con=
trol of airorafte Initially, it was a
simple problem as only a few airfields
were involved and four channels of
ocommun ications - per airoraft were ade=
quatees As the Airlift expanded it be=-
came increasingly difficult to allo-
oate sufficient frequencies to avold
congestion. In December, after the
opening of Tegel, a plan was adopted
to cover requirements of both the RAF
and the USAF elementse It was neces-
sary to revise completely the entire
orystallization ‘plans at all Airlift
bases and on all Airlift aircraft so
that airoraft could be controlled by
the ground agencies at any base in the
event of diversion. Bases in close
proximlty . to each other never were
permitted to use the same frequencies
for oontrolling eircraft because of
interference,s It was found that the
number of freguencies which could be
used wes limited by the number of
channiels aveilable in airborne equip-
mente All USAF C=54s carried eight-
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channel VHF sets, but the only British
airoraft so equipped were the Yorks
and Hastings, whereas the Drkotas and
the majority of oivil airor.ft had o=
1y four channels availables

When the three airfields were oper=
ating in the Berlin area, & min imum
number of 12 channels were required om
the ground to provide interference-
free ocommumnications. Since some air-
oraft only carried four-chennel equip-
ment, ground radio installations had
to be extended considerably so es to
give flexibility eand to allow for di=-
versions. Eaoch of the three terminals
hed as many as five different frequen=
cies awailable in the tower in ocase
airoraft were diverted from one aire-
field to another. As such diversions
were rare, & proportion of the ground
equipment remeined idle for cons ider=
able periodse

GCA During Night Operation




DEVELOPMENT OF
AIR TRAFFIC CONTROL

In order to control the amount of
traffic in this operation, it was nec-
essary to keep all aircraft on a sin-
gle route when operating between any
two bases. These routes were designed
to eliminate complication with traffic
from other bases and to provide a six-
mile final leg. This was accomplished
by the use of radio and radar beacons,
radio ranges in conjunction with vis-
ual aural ranges, and radar surveil-
lance.

All traffio, regardless of weather
conditions, wes oconsidered as be iog
conducted under Instrument Flight
Rules and no variations were allowed
in any of the approach patterns. All
approaches to all airfields, inoluding
random itinerant approaches, were
channelled from an initial radio or
radar fix and were established to
conform with the requirements of a
Ground Control Approach,

Intervals between aircraft were de-
termined by the acceptance capabil-
ities of the terminal airfields, These
had to be established at take-off and
maintained throughout <the entire
flight, Whenever more than one aire
field fed aircraft into a single re-
ceiving airfield, a dispatch system
under a predetermined schedule had to
be established.

Dispatching - U. S. Zone

The two bases in the U.S. Zone oper-
ated in the same corridor into Tempel-
hof. It was, therefore, necessary to
coordinate the traffic from these air-
fields. The first system wused was a
four-hour block system of dispatches,
Under this system each base was allot-
ted alternate four-hour periods in
which to dispatch its aircraft, the
interval between aircraft being deter-

mined by the forecasted weather condi--

tions at the terminal coupled with the
rate at which the landing aids could
land the arriving aircraft, The first
obvious drawback to this system was
the long periods of aircraft stand-by

time caused by numerous aircraft lin-
ing up prior to their scheduled take-
off time in order to fill each avail-
able space in the block. During this
period it was common to see as many as
20 to 30 aircreft lined up near the
take-off position with their engines
idling. In order to overcome this,the
block times were eventually reduced to
a one-hour cycle, each base being al-
located time in proportion to its num-
ber of aircraft., By this means idling
time was materially reduced, but the
system did not allow all serviceable
aircraft to be fully utilized.

The final sclution to this problem
was the adoption of an integrated sys-
tem of dispatch, whereby the flow of

aircraft from both bases converged at
a merging radio beacon., Aircraft times

at this beacon were allocated by the
coordinating agency according to the
aircraft availability at each base,
This system proved satisfactory and
ensured, to a large degree, that all
aircraft could be used as soon as they
were ready

Block System

With the introduction of American
aircraft into Fassberg, in the British
Zone, it was realized that the inte-
grated continuous dispatch system then
in use by the RAF could not be contin-
ued. This was due to the difference
in navigational techniques employed by
the two air forces,

Royal Air Force ailrcraft were fit-
ted with radar navigational equipment,
including distance measuring equipment,
and they carried navigators. They
were therefore able to arrive at a
given point at a given time within a
reasonable degree of accuracy. United
States Air Force aircraft did not carry
navigators,and relied largely on radio
compasses, They therefore had to de-
pend on dead reckoning based on fore-
casted winds, the accuracy of which was
variable. In order to insure the most
even flow of traffic, it was necessary
to adopt a block system of dispatch,
as previously described., The poten-
tial sorties of each dispatching air-
field was studied and a four-hour pe-
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riod was fairly divided into time blocks
among the fields.

Disadvantages of Block System

The four-hourly block system, al-
though satisfactory from a purely op-
erational point of view, caused peak
loads followed by periods of compara-
tive idleness at the dispatching bases.
Furthermore, it reduced the utiliza-
tion of aircraft, by keeping them on
the ground when serviceable, As it has
already been explained in connection
with the U.S. Zone, later it was found
possible to change to an hourly block
system, thereby overcoming most of the
disadvantages.

Rhein Main and Wiesbaden Procedures

From the two USAF bases in the
Frankfurt area, Rhein Main and Wies-
baden, one integrated flow of aircraft
was dispatched through the southern
corridor to Tempelhof, These aircraft
were assigned 5,000 and 6,000 feet, al-
ternately, for their flight through the
corridor. At a point approximately 70
miles from the Tempelhof range station,
the aircraft reported to Tempelhof Air-
ways, and were descended to 2,000 and
2,500 feet prior to reaching the range
station. After the aircraft passed
this statior, the Approach Controller
vectored it by radar through the ap-
proach pattern to a point six miles
from the end of the 1landing runway.
Here the aircraft were delivered to
either the final Ground Approach Con-
troller, or to the tower, according to
the condition of the weather,

The return flights from Tempelhof
were made through the central corridor,
aircraft being staggered alternately
at 6,500 and 7,500 feet. After pass-
ing Braunschweig, the aircraft turned
south via Fritzlar Beacon. Shortly
after passing Fritzlar, all aircraft
contacted Frankfurt Airways and were
descended to LOOO feet prior to reach-
ing the Staden Beacon. As the aircraft
left Staden, they came under the ap-
proach control of either Rhein Main or
Wiesbaden, whichever was their desti-
nation. Rhein Main aircraft were de-

scended for a straight-in approach
over Offenbach Beacon and the Rhein
Main range station, When the alrcraft
was six miles from touch-down, control
was given to either the final GCA con-
troller or to the tower if weather per-
mitted. Wiesbaden aircraft were rout-
ed from Staden via the Rhein Main range
and the Marxheim Beacon in the same
manner,

Waunstorf, Celle and Lubeck Procedures

Three of the six bases in the Brit-
ish Zone, Wunstorf, Celle and Lubeck,
dispatched their airecraft in waves, or
blocks, through the northern corridor
via the Dannenberg and Frohnau Beaconsg
into Gatow, Wunstorf and Lubeck dis=-
patched RAF aircraft, at one altitude
each, 3,500 feet and 5,500 feet, re-
spectively., Celle dispatched USAF
aircraft at two altitudes, 4,000 and
4,500 feet, alternately.

When the ajiroraft was epproximately
20 miles from Frohnau Beacon, Gatow
Approach Control took over and des-
cended it to 3,500 feet over the Froh-
nau beacon. From this point, aircraft
were vectored southward directly over
Tegel airfield at a minimum height of
2,500 feet, and thence to the urune=-
wald Beacone Here the control of aire=
craft wes passed to the final cone
troller of the GCA unit, or to the
tower, Return flights wers made at
the middle altitudes, through the
central corridor,via the Braunschwe ig
Beacon, After passing Braunschweig,
aircraft diverged toward thelr home
bases under <the control of their re-
spective Approach Controllers.

Hi prato 7



- 'Fassberg, Fuhlsbuﬂel SEhIé;ngIand Procedures

From the other three bases inthe
British Zone, Fassberg, Fuhlsbuttel,
and Sohleswigland,
patohed at low altitudes via Dannen-
berg'and Frohnau Weacons in the north-
ern corridor to Tegel. Fassherg, with
USAF airoraft, dispatched at 2,000 and
2,500 feet alternately, while Fuhls-
buttel : and Schleswigland both used
1,500 feet inbound,
southern side of the northern corridore

The Frohnau Beacon was the initial
approach point for the landing pattem
Since .it wasiclose to Tegel airfield,
the airoraft were usually veéctored
through the 'traffic pattern 'by Ap=-
~ proach Control and the final control-
ler of the GCA unit. After take-off
from Tegel,Fassberg airoraft proceeded
. outbound hetween the two Russian Air-

fields at Staaken and Schonewald, and:

thence out the ocentral oorridor at
2,000 and 2,500 feet vie the Gifhorn
Beacon to their home base. Fuhlsbuttel
and Sohleswigland airoraft  returned
via the north side of the northern
corridor at 1,000 feet directly to
thelir respective bases. “r

OneLWay . Traffic

The flow resulted generally in one-
way “traffic in the three corridors --
inbound in thé northern and southern,
~ and éuthound in the gentrals By using

this system, 500 feet vertioal separa-

tion'was' found to be ocompletely ade-
quate for all! traffioc proceeding 1in
‘the .same direstion in both the north-
ern and central corridors. One thou=-
sand feet of separation was used in the
‘longer southeérn ocorridor, since it was
~not  required to use but a few altitu-
" des at one time,

I

airoraft were dis-

staying on the

~ern corridor
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AIR TRAFFIC CONTROL
BERLIN ARER

Alr Traffic Density

The, proximity of the three Airlift
bases in the Berlin area oan be com=:
pared to that of LaGuardia, Idlewlld
and ‘ Newark airfields, in the New York
City area. A oircle with a six-mile
radius ocan be circumscribed around Te-
gel, Gatow, and Tempelhof airfields,
Using the faoilities and procedures

. existing for controlling traffio as

finally developed, 2,796 airoraft
movements, or one every 30,9 seconds,
were oonducted in this confined area
in one 24-hour period on 16 April 1948

Alrways Procedures

The purpose of the Airways Control
was to deliver evenly spaced airoraft
at the proper altitudés at the initial
approach point. Where it was neces-
sary to descend aircraft to the ap-
proach altitude, airways control was
provided far enough back in the corri- '
dors to insure that all ajroraft oould
be descended without any possibility
of stacking or holiding.

Airoraft in the southern corridor
were generally higher than those in
the northern corridor and had traveled
longer distances from take-off. These
factors made the problem of descents
much more complicated. As an assist-
ance in handling airoraft, a leg of a
localizer was beamed across the south-
to provide a fix for
position reporting to Tempelhof Adre’
ways Control. This report provided
the spacing information necessary for
the controller to start the safe des-
cent of the aircraft. Readjustments
of interval were made wherever neces-
sary, so that all aircraft could safe~
ly reach approach altitude prior %o
arrival at the Tempelhof range station
' In the northern corridor, traffic
destined to Tegel was low enough %o
enable all descents to be executed in
the approach pattern. In oontrolling
both Tegel and Gatow-bound airoraft,

/

Controlling from Tempelhof Tower
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Berlin Approach Patterns

O Werder

the shorter flights and relatively
lower altitudes used, ocombined with
the RAF assignment of arrival times to
be made good by thefr airoraft,lessened
the need for airways econtrol in the
northern corridor.

Approach Control

The approach control portion of the
flight into Berlin was concerned with
delivering properly spaced airoraft to
a point between six and seven miles
out on a projection of the landing
runway., Each Approach Control was as-
signed its owmn radio frequenoy. Air-
craft were given all landing instruc-
tions and were assisted in followirg
the prescribed pattern, through the
use of radar. Necessary adjustments
in epacing were oconducted by slight
variation in vectoring to the turm on
final approach. Whenever any airoraft
presented a serious interruption in
regular spacing, it was taken out of
the stream and returned to its home
base.

Landing

GCA was used as the primary aid in
‘a1l landings in Berlin during marginal

and instrument oonditions. GGA sllowed
each airoraft but one approach; if that
was missed, the airoraft proceeded to
its home base without landing, follow=
ing all procedures as prescribed for
take-offs at the afirfields In this
menner, it was possible to keep the
flow moving without interfering in sny
way with subsequent flights. This was
a very important factor in the elimi-
nation of stacking and holding, since
siroraft ocould ocontinue approaches
toward the runway without the danger
of another aircraft being out of
po.itlon.

Elimination of Stacking

The Air Traffic procedures were de-
signed to eliminate stacking, To ac~
complish this, descents had to be made
far enough out to permit all airoraft
to make straight-in approaches. Missed
approaches had to leave the ares, fol-
lowing the take-off route, to return
to base or out of the area, Itinerant
traffic was not allowed to interrupt
the steady flow of Airlift airoraft,
The passing of airoraft from one con=-
trol agenoy to the next was stream-
lined to the maximum,



Beacon Approaches

Beaocon approaches were permitted
when weather oconditions were well
above +the known limitations of these
facilities, GCA was always put into
use long before ceilings and visibil-
ities had 1lowered to the point where
this aid was required. The use of
beacon approsches permitted sufficient
time for the performsnce of preventive
maintenance on the GCA unit.

Effect of Winds

Due to the layout of the runways at
each of the three <fields in Perlin,
only two directions of landing were
available, gensrally East and West, In
the confined Berlin area, it was found
necessary to change landing directions
at all fields simultaneocusly, to eli-
minate any conflicts in approach pat-
terns, ‘This system often resulted in
one base being required to conduct
slightly downwind landings. A 10-mile
tail wind component was established as
the maximum before direction had to be
changed.

CPS-5 Ruslar

A major centribution to the safety
of Alr Traffic in the Berlin area was
mede by the CP3-5 (Traffic Control
Search Reder) installation at Tempele
hot, By msans of this system, air-
eraft approaching Berlin by either the
southern or northeram corridors could
be picked up on the radar scope, iden-
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tified by a procedure turn, and vecs
tored into position in accordance with
the acceptance rate of the final ap-
proach facilities. Although traffic
procedures were not materially changed
by the installation of CPS=5, the add-
ed safety factor realized, in knowing
the sccurate positiop of each aircraft
in the ares, allowed a minimum spacing
interval to be used during instrument
conditions,.

The CPS-5 allowed all airways and
approach control functions t0 be ine-
corporated into one control room which
received all flight plans of the Alr-
1ift treffic. Each controllsr was
presented a picture of not only the
traffic into his own field, but also
that into the other two Airlift ter-
minsls. Whenever any ons field became
inoperation&l;™ traffic destined for
that field could be diverted to either
or both of the remaining two bases.
This provision gave elasticity to the
Berlin operation that could not have
been provided in any other meanner with
the Decessary degree of safety.

EFFECTof WEATHER

In the anticipation of winter fly-
ing conditiona,considerable siress was
laid by Airlift planpers Oa precau-
tionary measures to cope with en route
weather conditions, Procedures wers
prepared whereby the flight altitude
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and intervals would be changed during
the periods of icing or turbulence in
order to minimisze the en route weather
hasards,

Enroute Icing

It was inevitable that Airlift air.
craft would encounter icing during the
wvinter months, These icing conditions
never exceeded moderate intensity,how-
ever, and the equipment available on
most of the aircraft for combating ice
was adequate within the limits of sere
viceability, Some of the Rritish
civil cargo aircraft did not have suf-
ficient de-icing equipment, and it was
necessary to route those airplanes at
altitudes where the least icing was
expected,

The ice-combating equipment avail-
able, though reliable and adequate
when operational, posed many difficul.
ties, necessitating the improvement of
existing installations. Occasions
arose when ice formation on wind-
shields could not be removed adequate-
ly prior to landing by the ordinary
use of the windshield de-icing equip-
ment. Routine corrective maintenance
and anticipation of icing conditions
by the pilot were the main factors in
obtaining the most efficient use of
ice-combating equipment, and prevented
icing from materially affecting the
operations,

Turbulence

Effects of turbulence likewise were
felt to a minimum degree, completely
stopping the operation on only two
short occasions of a few hours each,
At other times, when turbdulence was
present, the intervals between air-
craft were increased to permit indivi.
dual variations of airspeed and alti.
tudes when found necessary by the pi-
lots, No accidents during the flying
of the Airlift have been attributed to
turbulent conditions; however, fre.
quency of fuel leaks in the C-5, was
increased during these periods, and
could have been ocaused by prolonged
flexing of the wings, :

During the early months of this op.
eration, when the most turbulence was
encountered, fuel leaks on aircraft
were a major problem and an average of
five airplanes were out of commission
for this reason,

Under no conditions were ary changes
mede in the cabin load or gas load to
minimize the effects of turbulence,
Pilots were standardized in the prac-
tice of employing slower airspeeds and
attitude flying, and this constituted
the only concession to the turbulence
problem,

Terminal Weather

The effect of terminal weather upon
the Airlift,however,was not minimized.
Terminal weather below 200 feet and
one~half mile effectively stopped the
operations Gradual 1lowering oondi-
tions of oeiling and visibility ordine-
arily gave suffiocient warning of ime
pending closed conditions to enable the
flow of traffic to be slowed to a point
where only a minimum of aircraft had
to be diverted. The advent of sudden
below-minimum conditions usually pre-
sented a problem of great magnitude in
properly disposing of the en route air-
craft. Considerable studies were made
in the preparation of precise proce-
dures to control both planned and emer-
gency diversions due to weather,

The only facilities availadble in
ressonable quantity at the beginning
of the operation were GCA units. GCA
controllers, after proper indoctrie
nation, were able to 1land aircraft
every three to four minutes under
marginal conditions, During these
periods of minimum weather in the
Berlin area, all aircraft continued
operation in exactly the same pattern
used for good weather, The aircraft
continued to descend, by GCA instruct-
ions, until the prescribed minimum was
Teached, If the pilot was unable to
86 the runway when he reached the
minimum altitude,he pulled up and left
the area exactly as if he were Just
taking off, and proceeded to his home
base, If the minimum weather con-
ditions existed at the aircraft's home
base, and the GCA approach was missed,
the pilot proceeded in accordance with



the previously prepared diversion pro-
cedures to one of the Airlift diversion
bases, ‘

Ground kcing

The accretion of ice or frost on
the aircraft surfaces while on the

- ground was considerably aggravated by -

the lack of interior heating facilities
for aireraft, The removal of ice nec-
essarily had to be performed out of
doors, The first effort at removal of
" ice was made with a mixture of alcohol
and kerosene applied by a swabding
method to the lifting surfaces of the
airplane, The demand of the operation
forced the discontinuance of this
methode A second method was devised
whereby the same mixture was applied
by means of a tank unit mounted on a
truck body equipped with power spraye
ing attachments, A raised platform
was connscted to the truck for the
easy application to tha top of wing
surfaces, An airplare could bes come
pletely sprayed in approximately 10
minutes using this equipment, Ons ob-
jection to the mixture used was that
the kerosene application enabled a
formation of dust and dirt to collect
on the airplane surfaces. For this
reason, the mixture was changed to 100
per cent alooholes This prooess of ice
elimination was considered to be very
expensive and somewhat limited by the
shortage of iso=propyl alcohol in this
theater , As a further means of elim-
inating ice, a jet engine was mounted
on & truck bed and the hot blasts of
air were directed toward the aircraft.
Careful use of this equipment quickly
eliminated all accumulated ice, bdut
did not prevent the rapid reformation
within a short tims, 4if weather con-
ditions were favorable to ice,

Weather Service

With the approach of winter, it bee
came obvious that the Airlift wonld
require the most acocurate weather ob-
serving and foreoasting obtainable.
For planning purposes, extended
interval forecasts were prepared
covering periods of 4 to 7 days. This
information enabled weekly forecasts
of tonnage to be given to proourement

_was neoessary.
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agencies, Foreoasts covering periods
up to three months were also prepared
for long- range planning of Airlift
tonnage oapabilities. This weather
information was necessary in making
the long —~range tonnage estimstes by
the Task Force, which information was
required by the supporting logistiocal
agencies,

In order to be prepared for
emergencies bacause of closing weathes
a oomposite forecast which would be
available at all bases to all pilots
In order to achieve
this desired ocomposite forecast, the
USAF Air Weather Service established
a system of telephone oconferences
between all stations on the routes.
This ocomposite foreoast ensbled all
stations to operate with the .same
weather pioture in view, and guar-
anteed that in the event of emergency,
the ourrent reliable weather ploture
would be known to all ooncerned. This
conference proved of such value that
a later effort was made to establish a
corresponding system between the U.S.
and British weather services, but it
did not beoome operational before the
ending of the Airlift.

Further oonforming to the exaoting
requirements of the operations, a
weather obhserver was stationed on the
landing end of each runway during per-
iods when visibility was below oune
nmiles In this position, he oould
observe actual runway visibility by
counting the visible runway lizhts and

report by field telephone direot to
the weather offioce.
For corridor weather aloft, and

local conditions, a reconnaissance
squadron of B-17s was organized for
the purposs of weather scouting,
Because of the anticipated heavy icing
conditions enroute, these aircreft
were dispatehed to fly up and dowm the
corridors at varying flight levels and
jnform traffic ocontrollers of danger-
ous ice accretions.

However, it was found that the 1ire
pilots operating regularly in the
corridors provided enough information
whep given weather detriefing to keep
all weather oenters, and thus sube
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sequent flights, informed on weather
trends. It was therefore decided that
there was no continuing need for the
scout service and so after a period of
approximately one month, it was dis-
continued.

The sveed of the Airlift operations
necessitated an immediate dissemin-
ation of weather information, which
required the installation of durable
telephone and teletalk 1lines between
the weather office, Control Tower and
GCA, Observations had to be trans-
mitted instantly to those operational
gsections concerned, and special ob-
servations were often taken on the
recommendation of the Control Tower
or GCA. )

Weather Limifations

One of the realizations of the Air-
1ift operation was the limitations of
the weather services, It became
apparent that the weather services are
unable to forecast with 100 per cent
accuracy, over a period longer than 30
minutes, weather changes during times

of marginal weather -~ airlift mar-
ginal weather, 200 to 400 feet ceiling
and one-half to one mile visibility,
Since this limitation is a technical
one, and its solution requires basic
research, no discussion will be in-
cluded here, There are present limit-
ations 1in the observing service, how-
ever, that were disclosed by the Air-
1ift’s precise needs, which can be
mentioned here,

Observing

First, the Airlift's needs have
proven conclusively that the necessary
observing accuracy cannot be achieved
by humaneve measurement snd that elec-
tronic equipment is the only solution
Second, with the use of the electronic
ceiling measuring equirment available,
the desired accuracy cannot be realize
ed without more careful placement of
this equipment, The ceiling over the
terminal or the weather station may or
may not be the ceiling off the end of
the landing runway, particularly in
periods of low cloud, which is usually
diffuse and fluctuating. The general

all-around visibility may not be visi-
bility encountered by the landing air-
craft, The wind direction and velocity
taken on top of <the tower or opera-
tions building may not be the wind
velocity and direction affecting the
landing aircraft ( as in the case of
Tempelhof airfield where the surrounde
ing buildings csused a very marked
difference between the wind on the
runway and at the recording point on
the tower).

In this operation an effort was made
to imorove reporting accuracy, and by
means of an observer on the end of the
runway, a temporary solution to the
runway visibility problea was found,
The Airlift's requirements were at
least a stimulus to the develooment
of an instrument called a transmisso-

moter, which will give a continuous
recording of the very important gp=-
proach ceiling and visibility, It was
recommended that a second set of wind-
recording instruments be placed on the
ground near the end of the runway to

® Approach under Fog Conditions




achieve accurate wind reports for
landing aircraft; but the installation
was not achieved, due to technical
difficulties with the equipment,

DISTRESS PLAN

In order that aircraft emergencies
in flight would not constitute a ha-
zard in the crowded corridors, it was
necessary that a distress plan be pro-
duced, The general nrocedure for air-
craft in distress wes to turn out of
the traffic flow, and climb or descend
to emergency altitudes, kept free for
this purpose, and return to bases or
to alternates, as the emergency and
weather conditions allowed,

Comunlcaﬂom Fallures

In the case of communications fall-
ure, which precluded the aircraft rig-
idly adhering to air traffic rules and
being controlled by ground sgencies,
aircraft were required to leave the
stream of traffic and climb to 9,000
feet, and return to home base, or pro-
ceed to the designated clear weather
alternates, '

In the case of engine failwre which
prevented an aircraft maintaining its
controlled airspeed, it was required
to turn at right angles to the traffic
strean, adjust altitude to emergenay
lovel, and return to its home base. If
@ single engine failure ocourred on a
loaded inbound aircraft, and the pilot
was able to oontinus without endanger-
ing other traffic by maintaining rigid

compliance with the air traffic proce-
dures, and the weather permitted, he
was allowd to land at Gatow or Tegel,
but not at Tempelhof in the Berlin
areas This was because the approaches
at Tempelhof were not as good as at
the other two bases, If the trouble
could not quickly be rectified, and
the weather permitted, pillots 80
qualified were allowed to make a three
sngine take-off after being unloaded,
and return to the homs field for the
perfornance of necesssry maintenmnos.
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Crash Landings

In order to insure that Airlift
atrfields were not obstructed by aire
craft making emergency landings where
they might have to be removed from the
runway by wrecking equioment, crash
landing fields, not connected with the
1ift overation, were designated, Spec~
ial orocedures for flying to and land-
ing at these fields were produced and
published,

Emergency Diversions

When the sudden onset of below mini-
mums weather conditions prevented Air-
1ift aircraft from landing at their
destinations, emergency diversion ac-
tion had to be taken, Where possible,
these aircraft were diverted to other
Airlift bases, Should the adverse
weather conditions be widespread
enough to cover all Airlift bases, an
effort was made to divert to airbeses
as near as possible to the Airlift
area, For this purpose certain nearby
Buropean airfields were selected and
designated as diversion alternates,

Although the individual pilots were
well briefed on alternates and clear
weather alternates, the choise of di-
version airfields was the desision of
Task Foroe Operations, In the case of
more wide-spread bad weather ocon=-

ditions, airoraft had to be diverted
to sny available airbase, sometimes
as much as 600 miles away, However,

this was impossible for BRritish air-
oraft, due to the limited fusl load
carried, Therefore, it was nandatory
to insure that these aircraft wmre
landed before oclosed weather oon=

ditions became so wide=spread.

SUCCESS OF GROUND

CONTROL APPROACH

Restricted Visibiltty .

The factors which, in the early op-
eration, slowed dowm the Alrlift did
not relate to GOA alone, Improvements
were eoffected in the standardisation
of flight proocedures and traffie
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patterns, controlled dispatch of air-
craft, standards of instrument flying,
pilot discipline and pilot confidence
in GGA, and coordination between
oontroliing agencies,

It was found that an average of 10
to 15 minutes was required by GCA to
land an airoraft in conditions of low
cloud and restricted visibility, The
GCA units were neither manned nor train-
eod to the standard required to handle
a sustained, continuous flow of air-
craft for long periods. To increase
the efficiency of the GCA crews it was
necessary to implement a training pro-
gram in better methods of control.

The first step was to allocate two
frequencies for the exclusive use of
each GCA unit, one frequency for use
by the final controller, the other by
the initial controller, This enabled
the reduction of the interval between
eircraft to one every six to eight
minutes during periods of minimum
weather, The GCA ciews of four men
each were increased to five crews per
- unit, each crew working a six-hour
shift. During each shift, a percentage
of the operation was GCA-controlled
regardless of the weather, so both
pilots and GCA personnel gained needed
experience,

When the airways control agencies
had become competent at delivering to
the GCA unit, properly spaced aircraft

' .horizontal cross-bars,

® A Twin-row Approach Lizhting Installation

at the correct initial approach alti-
tude, the problem confronting the GCA
team was greatly minimised.

With the aireraft positively iden-
tified, the GCA controllers sould ef-
ficiently direct these regular arrivals
through the approash pattern and in to
a successful landing at four-minute in-
tervals in weather down to generally
200 feet celling and one-half mile vis-
ibility,

At the three airfields in Berlin
the continuous flow of traffic was
handled without a single accident d&i-
rectly attributable to faulty GOA con=-
trol. This record is the best indica~
tion of the success of GCA in this
operation,

LIGHTING SYSTEMS

Approach Lighting

In order to increase the margin of
safety during instrument approaches,
high-intensity approach 1lights were
ordered and installed at all Airlift
bases, Three different types of sys-
tems were put into use,

The primary system used by the
British was a Calvert single row with
employing sod-
ium lights. To this configuration
wags later added a set of variable in-
tensity fixtures, This installation




was employed at Gatow, Celle, Wuns-
torf, and Fuhlsbuttel, and was sched-
uled for future installation at other
RAF stations,

At USAF bases, the standard instal-
. lation was a twin row of American Gas
Accumlator (D-2) red and amber lights
to which was added a lead-in row of
" Krypton condenser discharge 1lights.
Due to an obstruction in the vicinity
of Tempelhof airfield, an experimental
double row of Krypton 1lights was in-
stalled on the tops of apartment build-
ings on the approach to the runway,

The effect of the installation of
these approach lighting systems was to
increase the number of successful land-
ings during periocds of restricted visi-
bility. Lighting systems were install-
ed so that pilots from each base were
confronted with the same type lighting
system at their home bases and their
terminale in Berlin, Under this ar-
rangement no accurate concensus could
be obtained for evaluation of the dif-
ferent systems in use. However, since
adherence to established minimums had
been directed, relatively few success-
ful approaches were made when weather
conditions were below 200 feet ceiling
and one-half mile visibility,

Area Lighting

In the main, floodlighting of the
marshaling area was effected by mount-

@ Area Lighting
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ing floodlights on 30-foot poles around
the edge of the area and at appropri-
ate points within the area, The pri-
mary disadvantages of this system lay
in the number of lights and thus the
number of poles required for effect-
jve floodlighting. As each pole con-
stituted an obstruction, extreme cau-
tion was necessary when taxiing in
areas floodlighted by this system.

#Artificial Moonlight®. trials were

‘ecarried out at Wunstorf and Celle by

using three search lights turned to
form an apex over the loading area,
Results were not satisfactory and the
trials were discontinued. The limita~ .
tions were obvious, inasmuch as the
success was influenced by the height
of the cloud base in the region. At
Celle, two 60-foot towers, each carry=
ing a circular cluster of 12 Hollo-
phane wide-beam 500-watt lamps, were
erected in the marshaling area.
method proved the most satisfactory,
but experiments still can be made to
increase the efficiency of this form
of lighting. An obvious advantage 1s,
of course, that a maximum amomt of
light is obtained with a nininum
obstruction risk to aircraft, It 1is
considered that a system is required
whereby the source of light is oone~
cealed, but at the same time provides
sufficient radistion to illuminate the
loading area without shadow,

w
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FLYING SAFETY-USAF * ©

In any large-scale transport opera-
tion, whether in the air or on the
ground, accidents are inescapable. No
one could reasonably have expected the
Berlin Airlift, with its complax,
round-the-clock pattern of operation,
to prove an exception. Sst up without
advance preparation and subjected to
mushroom growth, the Airlift was re-
garded skeptically at first by many
observers, who predicted a soaring ac-
cident rate, These fears never materi-
alized. The remarkable faot is <that
in a full year of intensive operations
the U S A F average monthly accident
rate, based on the mumber of accidents
per 100,000 hours flown, was dowm to
less than 50 per cent of the over-all
United States Air Force average for
the same mumber of flying hours.

The USAF Airlift effort, accounting
for 566,000 flying hours in the 12-
month period from July 1948 through
June, 1949, was marred by 120 minor
and major accidents, including 11
crashes which cost the lives of 28
American persommel. From the stand-
point of probabilities, these figures
are astonishingly low and reflect,
above all else, the constant and un-
compromising efforts of Task PForce
authorities to keep the all-weather
operation as safe as humanly possible.

The discussion herein pertains only
to the USAF element of the Combined
Alrlift Task Force; it does not in-
oclude the Royal Air Force.

Night VS. Day

1t is significant to note that only
12 more accidents ( 66 ) ocourred at
night than during daylight hours (54).
In the second half-year of operation,
night and day accidents were nearly
equalized in number, partly as e result
of a reduction in taxi acoidents which
tended to be more frequent at night
when obstructions were 1less visible.

Improvement of airport conditions
and facilities was mainly responsidle

for reduced night danger. The number
of acoidents occurring under instru-
ment conditions dropped from 12 in the
first six months of the operation to
two in the last six months,

Taxling Accidents

The most prevalent type of Airlif¢
mishap was the taxiing accident, which
accounted for 37.5 per cent of the
total, or 46 out of 120, It was def-
initely established that pilot error
was the chief cause factor in most ine-
stances. It was certainly true, how-
ever, that the inadequacy of airport
facilities in the early part of the
operation constituted a predominant un-
derlying factor in taxi ascidents.

Landing and Teke-olf

Landing eaccidents made up the sec-
ond largest group, totaling 29, or 24
per cent of the 120, Twelve of these
took place in the first six months of
operation and 17 in the last half-yesr,
The increase was due chiefly to landing
goar materiel failures, understandable
in view of the tremendous strain they
underwent in the intensive operation
In the second period, for exmmple,
oight accidents were attributable to
nose-wheel fallures, while only one
such accident occurred in the first
six months, It 4is worth noting that
in no case were the established Alrlifs
landifg and take-off winimums oonsid-
ered a ocause factor in an accident.

Mid-Als Collision

One of the most surprising aspects
of the operation, in view of the high-
ly saturated traffic oconditions, 1is
the fact that only one mid-air colli-
sion took place between airoraft. The
one collision was caused by bad flying
discipline, and not by Air Traffic
procedures, ~

Ground Collisien
Wine, or 7.6 per cent of tha total



accidents, involved flying into the
ground, accounting for 24 of the 28
fatalities, Weather, in varying de-
grees, was a contributing factor in
each of these accidents, but it.was in
1o oase the primery factor. -

piiet Ervor

The accident piocture supported the
' long-accepted contention that pilot
error is a prominent ocause factor in
the great majority of aireraft aceci-
dents. In 77 Alirlift scoidents, or
64,1 per ocent of the total, pilot
error was indicated, Signitioantly,
this osuse factor remained fairly
constant throughout the year's oper-
ation, This is mot to say that pilot
error was considered the ocompelling
cause in most of the ascidents; in
fact, it was held to be the sole cause
factor in only nine acoidents,

Going further into & breskdown of
pilot error, it is noted that failure
of pllots to observe -- partioularly
apparent in the case of taxl acolidents
- had important bearing on 32 of the
77 accidents indicated above, This
factor was reduced appreciably in the
second half of the year by continual
emphasis on ground operational omtrol.

Other Persomnel Error

Errors on the part of persomnel
other than pilots were determined to
have been a cause factor in 35 of the
120 scoidents. WNineteen of these im-
volved supervisory personmel, who were
held responsible only when the pres-
ence of removable hasards, improperly
parked aircraft, or other conditions

“under jurisdiotion of the supervisory,
contributed to an acocident.

Twelve acoidents were laid largely
at the door of ground crews, who as-
sisted in the taxiing or parking of
airoraft. Maintenance persohnel errcr,
however, was a negligible factor, con-
tribduting to only four minor acecidents
in the first half of the year and
none in the second,

Weather
The contrpnnul subject of wather

45

as it affects air transport safetly re-
ceived a thorough airing during the
Airlift and enabled the Command to &raw
an important conclusion: that weather
is definitely not a major factor in
the accident rate of an operdtion of
this type. Weather showed up as &
factor in 30, or 25 per cent of the
accidents,

Alrport Facliities

In 43 of the accidents, or 36.8 per
cent of the total, the imadequacy of
airports and facilities was indicated
as a osuse factor. A reduction im this
factor was achieved in the second balf
of the operation despite rapid Alrlift
development and expansion,

Materiel Fallure

Materiel failure played a role in
50 or 41,6 per csat,ef the asecidents,
One outstanding type of failure, which
ooourred six times in. the first six
months of the Airlift. was the explod-
ing of the hydraulic pressure scoum-
lator. Nodification of the hydramlic
systea sliminated the problem and no
further accidents of this sort took
plaoce during the Alrlift. Other not-
able structural failures, which in-
oreased in the second half of ths oper~
ation, involved nose gears (causing
eight sccidents) end tires-—-bdrakes
(fedlure indicated in nine accidents).

Accident lnvesiigation

In & oonsideration of _accident
causes, it must be remembered that in
e majority of the 120 Airlift ecei-
dents more Sshan one cause factor was
izvolved. In soms cases it was diffi-
cult or impossible to segregate
primary ocsuse from contributing fec-
tors, but the Command‘'s policy of com-
ducting a Headquarters' investigation
of every serious accident immediately

~ after its ocourrence alded immeasura-

bly in the acocurate determination of
the facts in the case.

Safety Program ‘ 7

~ No aspects of the Alrlift were of
greater significance than the Commesd's
comstant preccoupation with the sub-




@ A O-5k fuselage used in training.
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Ject of flying safety. The broad pro-
gram of accident prevention, which
saved lives and materiel, centered
around a number of key policies which
are regarded "musts" for any air trens-
port operation, Among the basic
points stressed were: complete stand-
ardization of flight procedures and
techniques; a highly comprehensive sys-

GROUND

As the magnitude and tempo of the
Airlift inoreased, it was apparent
that a well-organized ground handling
progran would he required. U,8. and
British Ground Force organizations
oalled forward the supplies, furnished
railhead support, vehicles, vehiole
maintenance and the necessary native
labor., However, a definite need exis~
ted for a staff section in the Afrlift
units, manned with personnel who had
technical knowledge of air cargo hande
ling, to coordinate the Air Foraes'
growing responsibilities in traffie,

Organization of Traffic Sections

With the establishment of the Air-
1ist Task Foroe (Provisional) such an
organization was introduced into the
American effort. A Direoctor of Traf-
fio, on the staff of the Commanding
General of the Task Force, was charged
with the supervision of ground hand-
ling of aircraft with respect to load-
ing, unloading, tie-down, docwmenta-
tion of cargo and passengers,and liai-
son with shipping and receiving agen-
cies to assure correct weights, proper
packaging and routing,

tem of flight cheoks;

TRAF

thorough check-
ing out of pilots ( Airlift standards
in this respect were higher than those

ever before used in this type of oper-
ation); constant smoreening of airarews,
regardless of the proficiency level of
the individual; and emphasis on ground
operational eontrol,

RAF

This Staff Division performed the
necessary liaison with supporting agmr
cies and British traffic units, advige
ing all oconnerned of variations in the
capabilities of the fleet,and briefing
shippers as to proper preparation of
freight for air shipment. Standard
procedures for loading and unloading
funotions were instituted at all bases

Pield Iraffic Seoctions were provi-
ded at each base from which USAF aire
craft operated, A similar pattern for
ground handling was effected at the
British bases. These units worked in
close coordination with support ele-
ments engaged {n the delivery of carge
to the airfields. They supplied ex-
perienced air traffic technicians who
supervised the ground handling of each
aircraft, thereby insuring safe and
expeditious loading of the various
supplies required by Berlin,

Planning Factors

To provide a basis for advance plan-
ning by all agencies involved in pro-
ourement, surface transport, and cargo
Lendling at the airfield, the Combined
Airlift Task Foroe issued a monthly

©® Chocking foodstuffs at the railhead.




Day and night, operating in +the aerial arteries to the heart of
Berlin - the three corridors guaranteed by internationsl agreement «
Airlift aircraft carried the sustaining necessities of coal, food, ¢
medical supplies, and newsprint for the free press.

MEDICAL
SUPPLIES
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The planning necessary to insure delivery of proper supplies to pre-
designated airfields involved several agencies. This pattern is re-
flected in the chart below, depicting the functions of each agency

and the resultant flow of carwvo into Berlin.
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forecast of the tonnage capabilities
of the transport fleet. The capability
figure was presented as a daily tonnage
estimate to the Air Staff Committee in
Berlin and thus it became a key factor
upon which the logistiocal supply of
Berlin was planned for the following
months,.

This Committee was composed of rep-
resentatives of the French,British and
United States of fices of Military Gov-
emment., In joint session, this Staff
allocated the available tonmnage 1ift
to provide for the requirements of
German subsistence and industry, re-
taining a small portion for the ap-
port of the ocoupying foroces in Berlin

This Committee also passed on the
general classifications of commodities
and established the priority for their
movement. No changes in the scheduled
movement oould be made without clear-
ance by the Air Staff Committee. Such
action was necessary to prevent any
available transport space from being
utilized for the delivery of cargo not
absolutely essential to Berlin needs.

‘The firm allocations were transmit-
ted to BEALOOM (Berlin Airlift Coordi-
nating Committee), located in Frank-
furt, and composed of BICO (Bipartite
Control omc':g, British and American
Ground Force support commands, and
CALTP Traffic. It was® the responsi-

bility of BICO to administer and con-

trol German production and transporta-
tion, insuring adequate stoocks of sup-
plies required for the German economy
and populace of Western Berlin. This
Committee, in joint session, scheduled
the flow of supplies into air bhases
from which they would be airlifted.

Ground Support Units

It was essential to the Airlift
mission <that airoraft be loaded and

unloaded as expeditiously as possidle.

This operation involved the services
of those supporting elements which
provided railhsad facilities, truck
transport and labor supervision. With
units operating independently, it was
difficult 1in the early stages of the
Airlift to effeoct prompt ocoordination
with the various units.

49

Consequently, EUCOM established an
Airlift Supvort Command under which
all U, S, cargo hmdling support ele~
ments were organized. = This was pat-
terned after the British Armmy Air
Transport Organization, which oomsand-
ed all ground support units at British
bases., Ground support was rendered by
the French at Tegel Air Base in Berlin
where both U. 8. and British airoraft
were unloaded.

Tonnage Requirements ,

The daily minimm supply require-
ment considered necezsary for the city
of Berlin was estimated initially by
the Office of Military Govermment at
4,500 tons, This was revised on 20
October 1948 to a total of 5,620 tons.
These requirements, when referred to
as tommage, should be visualized as
commodities ranging from baby food to

bulldozers. The 5,620 tons were bro-
ken down as follows:

FOR THE GERMAN POPULACEs: TONS
Food C 1,488
Coal 3,084
Commerce and Industry Supplies 255
Newsprint ; 35
Liquid Fuel lg
Mediocal Supplies

Sub-Total 1,827

U.S.,BRITISH AND FRENCH MILITARY: 763

Three C-54 Passenger Flights Daily 380

(0.8. and Prench)
TOTAL 8,650

o Typical loadizg speratiom,




in 551b. paper 3sacks.

As the Airlift tonnage capacity in-
creased, it became possible to improve
the daily ration allowed the city's
inhabitants, thereby returning living
conditions to a higher standard. Avail-
able 1ift in excess of daily fore ast-
ed capability was utilized to build a
stockpile of coal in Berlin.

Commodities Aill‘iﬂed

The wide assortment of commodities
airlifted created numerous problems in
ground handling. Complete accounting
of the methods tested and techniques
developed are too detailed to permit

inclusion in <this report. Therefore,
only the most salient materisls are
. discussed. :

Coal

Never before has the need for coal
to sustain city 1ife YbVeen so forcibly
exemplified, It is the source of heat,
light and power, without which no mo-
dern city can survive,

Approximately 65 per cent of the
total tonnage developed was allocated
to the movement of this fuel, Although
at firet coal appeared to be relative-
ly easy to handle, the problem of con-
trolling the dust which sifted through
the ocanvas duffle bag or jute sack
containers required the institution of
corrective measures. This dust was
gsharp and abrasive, and was the direct
cause of a definite increase in man-
hours for maintenance and inspection.

In an effort to control +the dust,
the 110-pound sacks of coal were damp=
ened prior to loading and stacked on
tarp-covered aircraft floors. This
method reduced the paylrad and did not
produce the desired result. To fur-
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- sacked grains,

ther this control and save in the pur-
chase of sacks, a multi-layer paper
sack was adopted, It was found that
smaller containers stood up much bet-
ter under heavy service.

Continued re-use of paper contain-
ers established their life expectancy
at three to five trips, before exces=-
sive breakage made them umserviceable.
This type of container controlled dust
more adequately, and, combined with
thorough sweeping of the aircraft
after each unloading, produced the
best solution to the problem. At the
request of the Task Force, tests were
carried on with floor sealing by the
Burtonwood Air Depot, The desimble

condition would be a floor sufficient-
ly sealed to allow periodic flushing.

Food

Ranking second on the tonnage list
was food, oonsisting of items such as
vegetables, frozen
meats, fish, dairy products and fresh
fruits, Products which ocould be dehy-
drated were 80 processed in order to
provide the maximum caloric value per
ton airlifted. This increased the
bulk per unit of weight, adding to the
problem of total payload utilization.

® Fresh lkyelivere d.

® Fresh vegetables ready for tie down,



Adi.ng petroleum at Gatow.

Frozen foods and meats were transfer-
red so rapidly that no appreciable
loss was realized,

Berlin had a daily requirement of
approximately 38 tons of salt which
required special handling, since this
jtem has a oorrosive effect on the
alloys and cables used in the struo-
ture of an airplane, British flying
boats, equipped with overhead cables
and treated to resist corrosive action,
were used to transport salt umtil 15
December 1948, when the danger of ice
on Havel lake necessitated withdrawal.
Thereafter a modified version of the
Halifax bomber,equipped with a pannier
slung in the bomb bay section, carried
a load of approximately 6.6 tons.

One of +the largest problems pre-
sented by the movement of these com-
modities was the necessity for secur-
ity measures, as food was more valu=-
eble at this period than normal cur-
rency and ocould be exchanged more
readily., Constant vigilance was re-
qired to oontrol pilfering.

Petroleums, Olls and Lubricants

In the early period of the Airlift,
petroleums, oil end ludbricants were
oarried in 55-gallon metal drums gros-
sing approximately 365 pounds each.
Owing to the difficulty encountered in
loading, and the necessity of steam
cleaning and backhauling empty oon-
tainers, this proved to be an uneoono-
" mical method for the airlift of fuels.
The British had ocontracted with
 oivil charter airoraft oompanies for
the services of airoraft vwhich had

been modified as aeridl tankers, The
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tanker method of fuel tramnsport proved
to be by far the most efficient,for it
inoreased the usable payload by de-
oreasing tare weights, eliminated con-
tainer backhaul, end minimized loading
end off-loading time. Comsequently,
the airlift of all liquid fusls was
assigned to the British Civil Tanker
Fleet. To meet the 1liquid fuel re-
quirements of Berlin, the tanker fleet
was inoreased to the followings

Capaci
16 Lancastrians 8.4 Tons
7 Tudors g.8 "
17 Haltons 6.0 "
2 Liberators 7.5 "

This fleet was capable of producing
an average daily oapacity of 550 tons
of liquid lift, Approximately half of
the total 1iquid fuel airlifted origi-
nated at the British base of Wunstorf,
the remainder being 1ifted from Muhls-
buttel and Schleswiglmd.

At Wimstorf a unique Yoading system
was installed, This consisted of rail
gidings which permitted rail tanker
wagons to deliver the liquid fuels to
central storage tanks by gravity flow.
From these storage tanks the various
fuels were pumped through 12 dstritu-

ting pipes to airoraft parking posi~
tions on the loading ramp, To load an
airoraft, the desired quantity was se-
lected on the regulator 8ial md the
electric pumps were started. This
system provided for a flow of 100 gal-
lons per minute and stopped automatie
oally when the pre-set gallomage was
delivered. ,

The bankers were routed into the
Berlin airfields of Gatow and Tegel,
where underground storage tanks and
pipes enabled unloading by gravity
flow. A reduction in unloading time
from 256 to 18 minutes for eight and
one-half tons of liquid fuel was ao~

. complished by lowering the drainage

tanks and inoreasing the rate of grave
ity flow. From the dir Dbases, the
1iquid fuels were pump through wnde~
ground pipe lines to stdrage depots.
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Industrial Supplies

To prevent ocomplete economic col-
lapse and the demoralizing effeot of
idleness, it was essential to provide
continued employment in the city's
normal industry, The thousends of
tiny "handewerke" oconcerns in Berlin
were ocoupied mainly with processing
basic materials into finished pro-
ducts, Therefore, raw materials of
every description were required by
industry to sustain itself and afford
a means of 1livelihood for the people
of Berlin. The oontinuous flow of
raw materials resulted in the indus-
trial concerns retaining at least a
portion of <their export markets in
Western Europe.,

These materials presented msny dif-
fioulties in lcading and tis-down be -
cause of irregularities in weight,
high density, size, end shape, Another
problem in their handling was pre sent-
ed in that a portion of these items
were materials that were restricted
for air shipment and required oclose
monitoring to insure proper crating
md handling,

Engineering and Construction Material

Construction in Berlin of new air
bases, additional runways, and ramps
required supplies ranging from steel
matting to dismantled road-rollers.
The EUOOM Engineering Depot at Hanau
ocompleted the cutting and disment-
ling of the equipment and supplied
orsnes and operators for assistance
in loading.

The 1lift of these heavy and odd-
sheped items emphasized the necessity
for the assignment of special utility
aircraft to any Task Force. This is
‘best illustrated by the accomplishment
of the Bristol Freightersand the Fair-
child C-82s employed in the Airlift,
These aircraft are especially adapt-
sble for the oarrying of abnormally
bulky items and were exceedingly val-
uable despite their small payload. The
larger dimensions of loading doors and
square construction of the cargo com-
partment facilitated movement of this
machinery to Berlin by air for air=-
strip construction. As a result of the
additional facilities constructed with

@ Tons of Asphalt for a

this equipment, the tonnage figures
pyramided with ever-growing rapidity.
Asphalt, shirped in metal contain-
ers grossing approximately 400 pounds
each, was transported in sufficient
quantity to enahle oompletion of air
base oconstruction. Leakage was cone-
trolled by use of tarps under and over
the loads Ropes used in the tie-d own
of this item were replaced often,since
they soon becams impregnated and slick
with sbsorbtion of this type ocargo.

Berlin Power Plant

This plent had been located in the
British Seotor of Berlin and had a
daily oapacity of 228,000 Ykilowatt-
hours, or almost half of the present
total eleotrical power produced in the
three Weiterrn sectors of Berlin.

The Military Govemors of the three
Western Powers had agreed that this
dismantled plant would be rebuilt, and
contracts had been let to German manu-
facturers to produce all of the neces-
so.r¥ integral parts,

he lack of power available in Bere
lin made it mandatory that this mater-
ial be airlifted as soon as possibdle.
The material was mainly of a weight,
sigze and shape which made its trens-
port by air a most unusual requiremert.
The only item which was to any degree
normal was the fire brick, with the
balance ranging in weight for single
Preces as high as 32,000 pounds.

Study revealad thet there were 12
pleces with weights or dimonsicns in
oxcess of the ocapabilities of avail-
able aircraft, without structursl mod-
ificaticn. These 12 pieces were pre-

Berlin airfield.




» Pressure tanks, West Berlin Power St

dominantly shafts or rotor valves of
length, breadth and weight which ne-
cessitated special ground-handling
equipment and modified airoraft to
make their transport possible,

The heavy and bulky items which
would have to be transported on air-
craft such as the C-74, C=97 or other
large and modified aircraft amounted
to approximately 450 tons. ,

The Combined Air1ift Task Foroe had
undertaken the movement of this mater-
ial, dbut with the 1lifting of the
blockade surface transport was utili-
zed to oomplete the project. The heav-
iest single piece transported by air
weighed 9,680 pounds and was of dimem-
sions which just permitted loading.

Miscellaneous Supplies

A wide assortment of miscellaneocus

goods were delivered by air, Of these,
medical supplies were among the most
urgent, For example, ether had been
supplied to Berlin by firms located in
the Eastern Zone, With the loss of
this source, it was found that there
was only enough on hand to cover one
month's consumption, The ether was
pPacked in small cans for air shipment
and required extremely delicate hand-
ling, as there would have been drastic
results if leakage developed in flignt,
subjecting the crew to ita vapors,

Newsprint, used for publication of
the Berlin daily newspapers,was trans-
ported in huge rolls, esch with an
average weight of 600 pounds, Loading
was acoomplished with fork 1ifts, and
al the destination the unloading dhutes
were built wide enough to accommodate
these rolls.

Other items included in this genere
ol classification were olothing,house~
hold goods, office supplies, and even
the daily mail and parcel post,

The most publinigzed of all miscel-
laneous: items flown was the ocandy
dropped to the children who gathered
in the viscinity of Tempelhof airdrome,
This was an unoffiolsl operation,lmom
ss "Little Vittles," started by Lt,
Gail Halvorsen and continued by others

The imposition of <the blockade
trapped many Western Zone residents in
Berlin., From the inception of the Aire
11£t the Royal Air Force ocarried more
than 80,000 passengers from Berlin,
The majority of these wera carried in
Dakotas, with some being transported
by Sunderlend Flying Boats and Yorks.

On 20 September 48, the British
commenced moving personnsl requiring
medical treatment not availabls in
Berlin., These were pre-TR and early
TB cases, persons medically certified
as requiring periods of rest and
good food, and the delicate and undere
nourished children. This movement was
necessary because of the over-crowded
condition existing in the Berlin hos-
pitals, Poor housing, dampness, in-
adequate heating and severe winter
weather amplified this hospitalisation
shortage. :

In addition to this large outship-
ment, more than 32,000 Allied and Ger-
man passengers were transported imto
Berlin by the British,

The constant requirement for trans-
portation of administrative persomnel
between <the U.S, Zors and Berlin re-
sulted in the establishment of sched-
uled passenger flights operated from
Rhein Main Air Force Base. These
flights were started on 16 August 1948
and carried more than 44,000 persons
into and out of Berlin. 4 daily pes-
senger flight also was opersted from
Wiesbaden Air Bass for Alrlift of
French personnsl. A tetal of 19,000
inbound and outbound Frenoh passengers
were transported. ‘ :
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Backhaul from Berlin

The outbound oargo airlifted from
Berlin averaged approximately 380 tons
daily for the major portion of the
Alrlift. This included manufactured
ptoducts such as eleotrical supplies,
pharmaceutical supplies, machinery,
sail, eapty ooal sacks, wehicles and
possessions of personnsl transported

from Berlin after the imposition of
the blockade.

As in any type of transport, the
carrier is non-productive while stand-
ing 1dle. Consequently, <the time re-
quired %o load and unload airoraft
with ocargo outbound from Berlin was
reflected in a proportional loss in
delivery of tonnage to Berlia. Al-
though the prime objective was supply-
ing the bdeleaguered city, it was es-
sential that many items Dbe airlifted
froam Berlin in order to maintain pro-
duetion. Shipments were scheduled
iz such a manner as to prevent exces-
sive delay in aircraft tura-arocund.

| Preparation of Alr Cargo

Contimied handling of these varied
commodities brought out many salient
points in the processing of cargo for
air shipsent., Ranking first was the
standardisation of packaging, proper
sarking and weighing, and ocontrol of
tare weight,.

Delivery of maximum net tonnage was
insured by reducing the container
weight, or ¢tare, An illustration of
the importance of this weight saving
can best bYe made by showing the ton-
nage savings made possible Dby prepar-
ing food specially for the Alrlifs.
‘The daily requirement for potatoes was

‘reduced froa 900 tons to 180 tons by
dehydration. Boning meat saved 28
per ocent and sacking cereals reduced
surplus packaging by 25 per cent. The
average tare for food was reduced %o
approzimately six per ceat, & copsider-
able saving when applied to the tou-
nage developed throughout the operation.

To maintain reliadle control, it
was frequently necesaary to re-check
the weights of individual packages sad
in some cases to weigh loaded trucks
on platfora scales. A graphic example

of the gravity of this problem was ex-
emplified, during one perioed, by the
necessity for checking, re-weighing
and adjusting the contents of numerous
freight carloads of coal, purportedly
containing coal sacked at 110 pounds.

The over and short weight varia-
tions discovered were so great that
complete carloads were returned to the
sacking plants for correction. With-
out this check it would have been pos-
sible to overload an aircraft as much
as 5,000 to 6,000 pounds.

Steps were taken through the Bipar-
tite Control Office (BICO) to insure
uniforaity and eccuracy in package
weights. That office was provided
with copies of U.S. TO 00-85-9 and re-
quested to contact the shippers, ac-
quainting them with the items prohi-
bited for air shipment, and advising
proper marking of restricted articles.

In any future operatiom, oconducted
in a foreign country, the shipper
should be supplied with this Technical
Order translated into the native lang-
uage of that country, to make its con-
tents easily understandable for super-
visory persomel in peckeging and
shipping departments. This aoction is
considered mandatory to insure deliwry
of maximum net tonnage and reduce the
possibility of error in loading which
oould jeopardize flight safety.

Documentation

Cargo arriving at Airlift bases re-
oeived o modified dooumentation. The
traditional red tape, characteristic
of normsl cargo tranasportation, was
oliminated. This was replaced by a

® German children departing ror Western uermeay.
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simple but effective procedure basea
on the use of an air manifest., Large-
scale operations make the ntremlining
of paper work essential,

Payload Utilization

- A major traffic responsibility was
the assurance of proper payload utili-
zation within safety factors. An air-
craft may put an unlimited number of
hours in the air, but, if not loaded
completely with proper commodities,
the expense of this mode of trans-
portation is excessive. Controlled
volumes of bulky items were scheduled
into selected Airlift bases where a
"marrying” process was accomplished at
the railhead by the Ground Support
Command units, This load marriage was
the mixing of 1light, bulky cargo with
heavier, concentrated cargo to produce
a manageable load corresponding to the
weight capacity of the aircraft and
still not exceeding its cubic capacity.

These "married" loads were preare
ranged on the trucks at the railhead
80 that <the lighter, more bulky cargo
would come off of the truck last and
be to the rear of the aircraft. This
facilitated accurate compliance with
weight and balance requirements,

To increase the payload of the air-
oraft, all equipment not essential to
the operation of the plane was removed,
The apparently small savings realized
by replacing unnecessary equipment
with cargo, and insuring that every
pound of the allowable load was util-
ized, mounts to very important propor-
tions when applied to the mumber of
trips accomplished throughout the Air-
1ift mission.
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As an exampls, if 100 pounds of
surplus equipment had been ocarried on
each aircraft, or if they had been al-
lowed to depart that much short of
what could be carried safely, it would
have meant the loss of 12,892 tons of
premium transportation dufing one year
of operation. This saving alone would
have provided enough supplies to sus-
tain the city's 1life for three days.

Ground Handling 'I'eclmlques

A key to mccourul air transport
lies in the ability of the operating
unit to render efficient ground hand-
ling. The 1loading and unloading pro-
cess must be acoomplished in a minimm
smount of time to effect meximum de-
livery of tonnage.

A considerable reduction in loading
time developed through the channeling
of uniform cargo into specific bases.
With previous knowledge of oargo
weight, bulk and type of ‘contaimer, the
loading technicians oould plan weight
and balance compartmentation, loading
equipment necessary, and tie-down re-
quirements. This also kept the loud-
marriage problon at a minimum, ;

The loading of an airoraft differs
considerably from the loading of any
other type of transport unit, in that
floor stresses, load distribution by
compartment, and proper tie-down are
the primery factors which determine
whether or not the aircraft is safely
balanced for take-off and landing.

A simple and efficient system for
weight and balance control is essent-
ial for safe, mass operation. The
tempo of the Airlift demanded that
weight and balance documentation be
simplified. A plan was developed
wherein a single loading diagram, out-
lining compartaent —load breakdown and
specifying the <total allowable cabin
losds, was posted in a conspiocucus
place within the fuselage or/ ach air-
craft, This enabled <the Jpaders to
effect safe and expeditious jpading,

Loading orew alert and Yruck dis-
patch was reduced to a simplified sys-
tem. Aircraft returning from Berlin
called in to their home mc when ap-
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proximately 10 mimites out, giving
the mechanical oondition of the air-
craft and whether or not it had any
return load on board. This was scoom-
plished in a very short ooded radio
oall, Upon receiving this information
of an airoraft's availability for load-
ing and expected arrival time, the Alr
Poroe loading techuioian oollected his
sanifests, truck and loading crew, and
directed the driwer to the position
where the airoraft was to park,

Several things happened simultan~
ecusly when the aircraft switohes were
out, The loading doors were swung

“open Dy the flight engineer, the tail
stand was pleced in position, fueling
srucks pulled up for refueling the
plans, and an aireraft mechanioc met
the orew ¢o check on any minor main-
tenanse needed, The loading supervi-
sor guided the loaded truck into posi-
tion, halting and blocking the trailer
in time to insure safe clearance de-
tween the truck and aircraft, and the
loading operations began.

In most cases the loading and un-
losding could be ascomplished very ef-
feotively by utilizing availadle man-
power. During the early period of the
operation loading crews were oomprised
mainly of DPs (Displaced Persons), tut
later they were replaced by German la-
bor companies.

" The maximm in effiociency was od-
tained from these labor orews vhen one
member was selected as a orew leader
end given a wery slight increase in
pay over the others. Combined with
this was the institution of oompeti-
tive programs, with the wimning shift
being awarded prises of cigarettes,
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eto, All functions of the operation
benefited from this ocompetitive spirit
and it aided in maintaining morale at
e time when every man's capability was
being taxed to the utmost,

The physical faoilities, types of
losding areas, types of oarge, alre
oralt available and the amount of aa-
4%ive manpower om hand, all regulate
handling techniques and equipment re~
quirements, The Rhein Main unit prac-
ticed the hardstand loading system for
almost the entire duration of the as-
signed task, due to the tastical lay-
out of the field.

The difficulty of this system in
comnection with expeditious loading
oan be seen vhen it is taken imto oomn-
sideration that approximately 20 mine
utes are lost in traveling to and from
the widely dispersed areas to perform
the loading.

A produstion-lins systea of loading
on the remp directly adjecemt to the
Traffic Check Point and reilroad was
effected at Celle, Fassberg, Wunstorf
and other Airlift bases where remp
facilities permitted, proving its ef-
ficisncy and economy plus providing s
more stringent monitoring of any dif-
ficulties or delays. , 4

loading teams consisted of Ri-man
labor crews under the supervision of
an Air Porce loading technician, Cargo
weighing less than 2850 pounds was ore
dinarily manhandled right iato the
airoraft. Om same occasions it was
even found more expeditious to load
items up to 400 and 500 pounds by this
mamal method, The more heavy and
oumbersame construction material and
raw materials for Berlin's ocommerce



and industry required the use of load-
ing aids such as fork lifts and cranes,.

The speed attained by the loading
orews in their handling of sacked
goods was almost unbelievable, unless
witnessed., In one instance, the Di-
rector of Traffic at Fassberg »en a
speed test to determine how fast a
ship could be loaded by hand. This
test was not prearranged and utilized
only the regular mmber of loading
crew, In less than six minutes the
10-ton loed of coal was aboard the
aircraft, tied down, and doors closed,

Average time for this loading was
approximately 15 minutes, with the
more difficult loads of food and in-
dustrial goods taking 28 to 30 mimutes.
Loading times were computed from the
opening of the cargo doors until the
load was tied down and the loading
truck pulled away. :

Specialized ﬁbad|ng Equipment

Fork lifts proved very satisfactory
when operated on solid loading ramps,
but during winter and spring months
when mud penetratel the pierced steel
planking used on some loading areas,
they lost their maneuverability, im-
posing an operational . hazard, Bigh-
1ift trucks proved slow due to limited
capacity, whish necessitated the posi-
tioning of more than one loading truck
to an aircraft, : :

Both of these systems increased the
chance of damage to aircraft by load-
ing equipment, for every time a whicle
approaches there is the possibility of
structural damage to the airoraft.
Therefore, with the reduction of such

e Cranes help load heavy equipment.
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approaches a safety factor was insti-
tuted, That was the principal reason
for utilizing a loading truck capable
of oarrying the totsl payload of the
aircraft in one trip. The low percen-
tage of damage done by loading equip-
ment +to airoraft doors and door sills
is proof of the soundness of this pro-
cedure. N

~ For loading heavy construction ma-

terial and machinery into C-82s,8 mo~
bile orane proved invalusble, The
boom of this crane oould be lowered to
the horizonts)l position and the load
driven directly inte the siroraft and
lowered into its eorrect position, with-
out the wear and tear of sliding or
rolling cargo aoross the oargo com=
partment flooring. This also allowed
for provision of dunnage under extrem-
ely dense items, *

With the arrival of the newer,
large type transports for service
tests, a need for a conveyor helt to
assist loading was recogniszed. The
extreme length of cargo ocompartments
in these huge air transports, and the
height of their loading doors, make
the use of mechanical loading aids al-
most a necessity. A portable conveyor
belt was used that extended well into
the cargo compartment and speeded the
operation oconsiderably. )The loading
time for 20 tons of aoal, " using this
system was about 35 minutes, whereas

the manual method took from 45 minutes
to one hour, With the present trend
of air transport turning to even larg-
er airoraft, there will be inoreasing
need for the further davelopment of
mechaniocal loading aids. : '

w

e Conveyer belts used uiao-m transports.
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Platform loading was discarded af-
ter testing, for it involved consaider-
able delay in platform and plane posi-
ticning. Commercial airlines have
oconaidered this system as feasible,but
when a large number of airoraft are to
te loaded ocontinuously the problems
involved prohibit its effective use.

Cargo Tie Down

A satisfactory answer was approach-
ed to the question of what type of
tie-down gear 1is the most desirable
for the lashing of air freight within
the aireraft. However, ‘this 1is a
problem on which much additional re-
search is needed, for the variation in
size and type of cargo presents many
difficulties in tie-dowmn, An inten-
sive study was made of the tie-down
equipment utilized on the Airlift,with
every traffic unit experimenting to
develop something new that would be
rugged enough to withstand the heavy
workload imposed upon it.

The Evans tie-down equipment was
standard for USAF aircraf't upon their
arrival for duty with the project. But
with the heavy work load, and small
stook of resupply items for the kit on
hand st the Supply depots, the normal
attrition soon rendered unserviceable
much of the equipment available.

A study of the attrition rate of
this equirment proved that it was not
excessive,as had been anticipated, yet
was still so expensive as to make the
change to a more rugged artiocle de~
sirable, Life expectanoy of the Evans
rod, which is one of the most easily
damaged items of the kit, was estab~
lished at approximately 100 trips.

The lack of sdequate supply neces-
sitated the establishing of extensive
tie-down repair and maintenance shops
at each of the traffic installations.
Component parts were salvaged, repair-
ed and re-used.

To sppreciste the cost of supplying
this type of gear, the following cost
snalysis for just one item in the kit
is presented: ,

Evans Tie-Down Rods

Average depreciation (per day) per
group, 35 rods.Multiplied by groups in

operation,175 rods.For a 30-day munth,
5,250 rods. Monthly total, times oost
(1.78 Clo"\). '9. 345.

The life of one-hslf inch tie-down
rope which was used with this equip-
ment was also studied and found to
vary considerably. This was acoounted
for mainly in the methods wused in
binding the ends so they would not un-
ravel. The most satisfactory system
was to bind the ends with twine and
dip them into aircraft dope. This
prevented fraying, and lengthened the
1ife of the rope considerably. As an
average, 756 trips were considered the
normal life of the rope; but, as te
type and quality of the rope employed
varied greatly,this is not oonoclusive,

Continuous research was carried on
to determine the most efficient tie-
down prooedures and equipment, With
the reserve supply rapidly dwindling,
the web strap tie-down was investigat-
ed. Little was known of this equipe
ment in the military air transport
field, although it hed been placed in
use on some commercial airlines. Re-
sults of preliminary tests were en-
couraging and a supply was ordered.
Continued use proved that modifioca-
tions had to be made on the buckle as-
semblies before this type ocould be
considered versatile enough for re~
gular use.

Along with the web strap, & steel
csble tie-down was introduced for se-
curing high-density oargo,such as con=
struction machinery. Aircraft used for
transporting machinery were equipped

Wed strap tie-down equipment was used.



with this ocsble tie~down, and very sa-
tisfactory results obtained. Some dif-
fioulty was noted in the design and
the lsok of elasticity made it unde-
sirable for ocargo whioh settled or
paocked down during the vibrstion en~
ocountered in flight.

A link ochain tie~down systen was
used by the British.
somewhat oumbersome and heavy it prove
ed satisfactory, the principal advan-
tage being its durability, whioh elim-
insted the problem of repair and re-
supplye The British also used cargo
nets with some degree of success, How-
ever, this method was not suitable for
all types of cargo loads.

Alr Drop Test

An experiment in air supply through
free drop was conducted in August 1948
To prove as conclusively as possible
the advantage or disadvantage of this
type of supply,a wide variety of items
were dropped such as coal, flour, can-
ned goods, haby foods and cereals.

Closely observed results of the
drop brought forth the following con-
clusionss OClosely~woven fabric is un-
satisfactory, as it provides no elas~
ticitys FMully-packed containers, with
the exception of those containing can-
ned items, should not be air dropped,
as suffiocient space must be provided
for expansion of contents upon impact
and roll, The free space should be
twice the oubage of the item in all
oases exoept ocartonized canned goods.
When double bagging is used, the ends
must be opposite each other and olosed
with wire ties.

This experiment was oonsidared a
suocess in that it provod that if the
situation required an air drop supply,
material oould be delivered in limited
quantities.

Ground Safely

Development of safety procedures
and techniques was not left to chance.
The following messures were introduced
on the Airlift, resulting in minimum
damage to airorsft and vehicles:

s. Loading trucks which could
handle sufficient oargo to load an

Although it was
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airoraft oompletely in one trip were
utilized to reduce +the number of ve-
hicle-to-sircraft approaches, his
item alone reduced immeasurably the
possibility of loading-equipment dam-
age to airoraft.

b. Wheel blocks were placed at a
measured distance from the aircraft to
insure safe clearance between the
truck and airoraft as the vehicle
backed into position for loading.

¢e Lighting for night loading, a
very important safety factor, was sug-
mented by the instellation of addi-
tional floodlights on ramps, and spot-
1ights on vehicles and fork lifts,

In conjunction with these physical
safety precautions, instructions were
given to traffic persammel end truck
drivers to insure caution in wehicular
operation in the vicinity of aireraft.
These procedures, coupled with close
and competent supervision and monitor-
ing, resulted in an enviable safety
record for such a large-scale opera-
tion in which speedy handling was the
essenoce.

Summary

The ground handling of cargo on the
Airlift proved the ability of Alr and

~ Ground elements to work in harmony

while oombining their efforts toward »
cosmon goal == tons to Berlin, In ad-
dition, it emphasiszed sevaral bdasie
principles which must be oonsidered in
sny future operation. These ocan be
briefly siemed up ass The need for a
single organisstion responsible for
ground support; s mobile traffio ore
ganisation, formed into a separate
squadron with appropriate Tables of
Allowances and oorreot Military Ocou~
pation Specialty assignments; the ao-
quisition of warehouse facilities prie
or to inception of the operation, with
a view to peak requirements; adoption
of standard traffic reporting and doo-
umentation systems; supplying adequate
tie-down equipment of a rugged nature
with simplicity of design; and, after
soreening the oclimatio oonditions and
manpower requirements,render decisions
as to the mechanical loading aids ad-
visable for the projeot.
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MAINTENANCE - USAF

Unrelenting high utilization of
USAF aircraft in the round-the-clock,
seven-dey-a-week operation on the Air-
11ft, ooupled with the abnormal wear
and strain of the short-haul, maximm-
load take-offs and landings, soon pre-
sented ocomplex maintenance problems
requiring extreordinary solutions. Ad-
ded to the need of assuring a proper
balance of specialired mechenics was
that of obtaining special maintenance
equipment and an adequate flow of re-
placement aircraft parts.

The decision to replace C-47s with
C-54 aircraft as quickly as possible
imposed the first of the larger main-
tenence problems, Crews had to be
converted and <trained in a minimm
period of time for the serviocing of
4-engine C-54 aircraft., Special tools
had to be requisitioned and C-54 main-
tenance docks were a necessity.

Endy Siuation

Sinoce aircraft out of commission
reduced directly the number available
for the movement of Berlin tonnage, an
additional burden was thereby placed
on those airoraft remaining in commis~
sion, to met the tonnage target. This
in turn reduced the available time for
preventive maintenance and oomtributed
to gemeral deterioration of the fleet,

As & result of inoreased tormage
quotas, less and less preventive main-
tenanoe could bde aocomplished, with
the result that many airoraft were
flomn on red diagonals until suoh dis~-
orepancies oouid be ocorrected at the
time of scheduled inspections. With
the indoctrination of squadron person-
nel in methods of better maintenance,
the construction of maintenance docks,
vroocurement of sufficient tools, and
the acquisition of additional person-
nel, the general condition of the USAF
sircraft gradually improved without
saorificing time and, consequently,
operational efficiency.

It was necessary to spread the
maintenance experience thinly. The
well-trained personnel accompenying

o-theob training nge

the C-54 aircraft to this thsater were
assigned to the newly-{ormed wmits in
an attempt to balance the general le-
vel of the maintenance experience. The
personnel to fill the gaps were gener-
ally oapable, but were not thoroughly
qualified C-54 maintensnae men and
were not able to adapt themselves im-
mediately to the unusual working ocon-
ditions which existed, This condition,
along with the return of TDY personnel
to the ZI,presented a serious rroblem,

On-the-Job Training
This situation necessitated a comp~

rehensive on=the=job tmining program,
using as instruotors those qualified
officers and non~commissioned teohni~
ciang awveilable in the squadrons. A
preponderance of inexperiemoced persocn-
nel sometimes doubled and even tripled
the time required for the most elemen~
tary maintenance cperation, Ingine,
electrical md hydraulic specialists
were almost 100 per oent om~the-jeb
training personnel, with ¢he result
that troudle-shooting degensrated to
practically a trial-and-error proposi-
tion. A natural elimination of this
problem was acoomplished as personnel
became familiwr with maintenance as-
pects of the C=54,

Bven with qualified personnel to
perfornm maintenance functions, the
lack of special tools and allied e-
quipment was oritiocal. The lack of
washing end cleaning facilities, and
the consequent filthy condition of the
aircra.t carrying coal and flour caus-
ed morale and maintenance problems in-
cident <to working on such aircraft.
The ocleming of 1landing gear struts
and other parts after each flight was



ourtailed by the laok of rags and
proper cleaning agents.

Maintenance of aircraft records, an
extremely vital part of the airoraft
maintenance, was made difficult by the
shortage of administrative personnel
and trained supsrvisors, . The concur-
rent result was that many aircraft
ocomponent parts were ochanged and un-
necessary work accomplished, charge-
able to incomplete and inaccurate his-
torical reports of the aircraft in-
volved.

Maintenance Control

In October 1948, when C-54 aircraft
nere being used exclusiwely, it was
realized that a command-wide Mainten-
ance Control system, dealing with air-
oraft assignment, inspection schedul-
ing, and aircraft status was of utmost
importance. Plans by this time called
for a fleet strength of 226 C-654 air-
oraft on the Airlift., A maintenance
control was established, giving 24~
hour-a-day ooverage at Combined Air-
lift Task Foroe Headquarters, and the
Group and Squadron levels of the USAF,

This system provided for reporting
on an hourly basis o Headquarters and
on a status change basis at Group
and S8quadron lewvels, These ocontrol
boards were duplicated at each command
level, with the master control Yoard
at Headquarters portraying conditionof
the entire fleet at a glance.

A color scheme, universal for all
conmand levels, was adopted to indi-
cate status of airoraft undergoing
maintenance, At this time, CALTF Form

No. 10 was devised, which provided a
complete historical record of each
USAF ajrcraft, and furnished necessary
detalled information for comparative
studies between groups and squadrons.

CALTF Maintenance Control Board.
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Headquarters Maintenance Control
was charged with responsibility for
the intricate scheduling of all air-
craft to USAF Air Depot at Burtonwood,
England, for 200-hour inspeotions and
to the United States for 1,000-hour
cycle reoconditioning. In addition,
Maintenance Control obtained informa-
tion on many problems that were bcund
to occur in the groups, and expedited
coordination with other divisions in
Airlift Headquarters, USAFE Headquart-
ers, and Erding and Burtonwood depots.

Inspections

During September, October, Rovember
and a part of December 1948, 200-hour
inspections were performed at the
USAFE Aidr Depot at Oberpfaffenhofen.
On 15 November 1948, when the perfor-
mance of these inspections was trans-
ferred to Burtonwood, the Airlift was
generating sufficient flying hours to
require seven 200-hour inspections per
day. This was established as a mis=-
sion for Burtonwood. During November,
December, and Jamuary, Burtonwood was
not able to accomplish this require-
ment, and it became necessary to per-
form those inspections at the operat~
ing bases, without sufficient person-
nel and equipment to do required work,

During this period, the condition
of the entire fleet again deteriorated
considerably. It was not until March
that Burtonwood was able to accomplish
six inspections daily, and then the
output increased to eight during April
and May. By 15 April, 10 months after
the start of the operation, Burtonwood
could perform the required number of
inspections, eliminating the need of
200-hour inspections at the operating

200-hour inspectio
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Burfonwood Operations

“Originally it was plamed to con-
duot all airoraft maintenance inspec-
tion in accordsnce with Technical Or-
der O0I-40-NM-8, which was designed
primarily for a long=haul type opera=-

tion with a minimum of landings. As
oarly as December,it was real ized that
a 100=hour type inspection, in accor-
dance with Technicsl Order 00-20-A,was
more efficient for this partiocular op-
‘sration, but since Burtonwood had been
established to provide 200-hour in-
spections, the pattermn was not changd.
Instead of changing the entire system,
the seoond intermediate inspection
(comparable to the 100-hour inspection)
was augnented to take care of the ad-
ditional work 4tems necessitated by
the Alrlift short-hour type operation.
These items consisted primarily of oil
change, spark plug change and brake
inspection,

Performing 200~hour inspections at
Burtonwood made it difficult to fix
responsibility for certain maintenance
functions between the operating agency
and the supporting agency. Such in-
spections normally are an organiza-
tional function and should be perform-
ed by the operating agency, with only
field maintenance or maintenance of a
higher echelon performed by a support-
ing agenacy.

Inspections at Burtonwood were ex-
pensive to the over-all mission. The
requirement of eight inspections deily
inwlved ferrying eight aircraft to

and a like number away from Burtonwood
each day, as well as maintaining a
backlog of airoraft to assure an un-
interrupted flow of production-line
operations. The flying time for ferry-
ing aircraft to and from Burtonwood
averaged 1,680 hours per month,

1000-Hour Reconditioning

Since the number of available C-54
airoraft in the USAF was limited, and
new C=548 were not being produced, it
was imperative not only <that airocraft
‘should be kept 1in safe operating oone
dition, but that they be conserved, To
accomplish this it wes decided by Head

quarters, USAF, to return all C-54s to
the 21 for cyole reconditioning for
each 1,000 hours flown. This proved
of inestimable value in maintaining
the fleet in good operational ocon-
dition,and was one of the major assets
in performing the mission.

Diffioulties which arose at the be-
ginning of the procedure resulted from
failure to authorize contractors to do
all required work, hut hy mid-February
this situation had been remedied. In-
termediate inspections were performed
at 50-hour intervals, in aocordance
with Technical Order 01-40-NM-6, the
first asnd third intermediate inspec~
tions heing essentially the 50-hour
inspection covered by T0-00-20-A.

Alreraft Utilization

An aircraft utilization of eight to
ten hours a day per assigned aircraft
required a maintenance schedule of 24
hours a day, seven days a week, Per-
sonnel shift-scheduling, and partic-
ularly supervision, hecame important
since work was ocompleted usually by
crews other than those whioch had stars
ed the maintenance operation. Lack of
efficiency of swing and graveyard
shifts had to be compensated for byad-

ditional personnel, hest possible
lighting facilities, equipment and
supervision.

As maintenance facilities became
available, and quality of the mechanic
personnel improved, the USAF units on
the Airlift attained a utilization of
almost 10 hours a day per airecraft.

Unscheduled Maintenance

It was determined by 1 November
1948 that the percentage of airoraft
in unscheduled maintenance was entire=-
ly too great. This condition was
caused primarily by the inability of
squadrons to perform first - class
scheduled preventive maintenance. This
condition was aggravated by the type
of work required to perform the mis-
sion. A oconcerted drive was made to
improve the scheduled preventive main-
tenance by utilizing training equip-
ment, improved lighting and closer in-
spection, Improvement was indicated




‘by March 1949, and during April and
- May mechanical breskdowns decreased to
nearly normal expectations,

Engine Fallure Factors

To prevent delayed take-offs, an
unusual condition arose involving ex-
cessive engine ground time. There
were often from five to nine airoraft
waiting <take-off at the end of the
runways, eand statistics show that the
ground idling time averaged epproxima-
tely 30 minutes per trip. xcessive
ground time inoreased the maintenance
work load by subjecting seals, gas-
kets and ignition wiring +to excessive
heating which resulted in their deter-
ioration and breakdown. Conditions
were Iimproved through the change in
procedures of scheduling aircraft from
hardstands to take~off position.

Excessive ground time ocontributed
to engine failures, as did the nature
of the short-haul operation, which re-
" quired the use of high manifold pres-
sure and r.p.m. a much greater percen-
tage of time than in a normal C-54 op-
eration,

The use of hot-running LS 88 spark
nlugs did much to prevent fouled nlugs
resulting from high engine ground time.
However, these plugs caused consider=~
able damage in the cylinder combustion

chambers due to iacipient detonation
in teke-off and climb power, resulting
in piston erosion and ultimately in
ocomplete engine failure.

Reports show that of all the engine
failures, approximately 35 ver cent
were due to ocombustion chamber fail=-

"ures, The large percentage of combus-
tion chamber failures indicated that a
cooler-running plug should be used.
The Teohnical Order covering the use
of spark plugs in R-2000 engines 1ist-
ed the LS-83 spark plug as the No. 1
choice, and it was necessary to obtain
authority to use a cooler-rumning plug,
such as the RB 19-R2 or LS 86,

Approximately 19 per cent of engine
failures were due to hydraulicing, and
1% i8 believed the primary cause was
failure of both flight persomel and
maintenance persomnel +to pull propel-
lers through before starting the en-
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gines. This was particularly true in
the Berlin area, where insufficient
personnel were available to pull pro-
pellers through after the aircraft had

been unloadeds When statistiocs be-
came available and attributed 54 per
cent of all engine failures to these

‘oonditions, a corrective campaign was

instituted.
Engine Shorfages

In the early phases of the Airlift
there was a critical shortage of both
R 2000-9 and R 2000-11 engines. The
situation was so acute for a time that
it was necessary to install both R
2000-9 and R 2000-11 engines on the
same aircraft. By March 1949, the
availability of replacement engines
permitted engine conditioning.

® R-2000 engine buildupe

During November,December and Janu -
ary it was impossible to change all
engines that indicated below standard
cylinder compression, due to the shor-
tage of engines and oylinders. Stand-
ards,of necessity, were lowered. This
caused a relatively large nunber of
complete engine failures which could
have been avoided by changing c¢ylin-
ders at the standard compression re-
quirements, While the consumption
rate of engines near the end of the
Airlift did not' ghange materially, a
large peroentagé of engines removed
could he overhauled at minimum coste A
comparative study of engine failures,
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by bases, was maintained to keep com=-
manders advised of the reasons for
failures.

Planned Logistics

The engine tear-down reports fronm
Air Materiel Command did not reach the
using agency quickly enough to allow
immediate use of the data, bat they
were instrumental in oorrecting mal-
practices, once they were received.

Maintenance and supply support for
any aircraft operation is one of the
most involved problems confronting a
planning organization. It is possible
to operate a number of transport air-
oraft on a mission for - approximately
100 hours wi*h essentially no support.
Such an operation could bhe completed
in eight to ten days, If the mission
extends beyond 100 flying hours, or
ten days of operation, however, ade=-
quate maintenance and supply support
becomes imperative.

The number of C-54 airoraft assign-

ed to the Berlin Airlift was increased
to 160 before adequate support was a-
vailable for more than 50, When it
became apparent <that this would be a
sustained operation, the number of as-
signed aircraft was increased to 225,
although support was available for
spproximately 100, During the months
‘of January and February 1949, it was
caloulated that the same tonnage could
have heen hauled with 50 less aireraft
than the number assigned, since, lack~
ing proper support, a large number
were grounded for parts and mainten-
snce, By March, however, supportime
proved, and during April and May it
was well-balanoed, based upon the as-
signed airoraft, and reflected in the
higher aircraft wutilization. Equip-
ment requirements, perscnnel training
requirements, and better knowledge of
high-mortality parts requirements
should be given a high priority in im-
proving maintenance support.

Varled Cargo

Varied types of cargo carried by
the Airlift bprought new maintenance
problems, Concentrated loads, such as

machinery and other heavy objects hav-
ing small bearing surfaces, stressed
the need for improving the C-54 floor-
ing. Since this airprlane was designed
primarily for passenger carrying, the
floor was unsuitadble for heavy-duty
work. The roplacement of flooring and
repairing floor bYeams required nany
manhours of maintenance.

Early in the Airlift operation it
was found that coal dust and flour
sifted through the floor into the low-
er baggage compartment. Both types of
dust cause an unusual maintenance pro-
blem since they are difficult to re-
move. Coal dust has an abrasive ef-
fect on control cables, and causes
corrosion on electrical contacts, pare
tiocularly in cannon plugs on the radio
wiring, Tests were made in sealinm
the floor to eliminate this condition.
While results were faworable, there
sti11 exists a problem to be solved.

Short Haul Effects

Reference has been made to certain
effects +that a short haul has on en-
gine 1ift, but other aspects of air-
craft maintenance must be considered,
Early in the operation of the Airlift
it was found that the cousumption of
tires, when compared to normal hours
flowm, was extremely high. A landing
was made for approximately each 80
mimutes flom, end 60 per cent of the
landings were made with a gross weight
of approximately 68,000 1lbs., mch
higher than the normal allowable lend-
ing gross weight,

Tire consumption was not only abe
normally high, but also the oonsump=
tion of brake discs and other brake
parta, Naturally, this high rate of
consumption for the hours flown was
reflected in the maintenance effort
required, since brekes must be repalre
ed, assembled and installed, ¢tires
mounted on wheels, and genersl landing
gear inspections mustte more thorough.
The C-54 1landing gear withstood the
grueling treatment much better than
anticipated, Airlift experience, ao-
oordingly, indicate that for emergemy-
type operations the 1landing gross
ocould be inoreased.




During the long hours of winter
darkne s and 24~hour operations, it
was found that maintenance on landing
light mechanisms and other lighting
was greater than that of any previous
operation, The consumntion of landing
1ights during the winter months became
oriticel, The wear on the retracting

mechanism called for frequent replace-:.

ment of parts and much closer inspec-
tion., Changing of crankcase oil and
cleaning of propeller domes after 100
hours of operation became necessary ‘o
eliminate severe siudging. This con-
dition was ocaused by operating engines
fn olimb power for an unusual high
percentage of time, Consumption of
starters was 100 per cent greater than
that for nomal operation. '

Personnel Balancg

Considarable maintenance exper ience
. has been gained in the operation of
C-54 airoraft as well as other trans-
port type aircraft since the beginning
of World War II. Much experience came
from the Hump operation, and from the
transport overations in the Atlantic
and Pacific areas, By the end of the
war, balanced MOS requirements had
been compiled and made a part of the
personnel requirements for C-54 air-
craft maintenance, based on aircraft
utilization., These requirements have
made it possible to supply the proper
balance of personnel for any planned
aircraft utilization up to the point
of diminishing return.

A utilization of eight hours per
day per assigned aircraft was the im-
mediate goal, with a planned goal of
10, or even more, hours per day. Per-
sonnel requirements by respective H0S
were submitted per assigned aircraft.
This requirement amounted to a total
of 15 maintenance family-group person-
nel per assigned aircraft if 200-hour
inspections were performed away from
the operating bases,and 19 maintenance
family group personnel if all organi=-
zational maintenance was to be perfor-
med at operating bases, During the
first few months of 1949, a comprehen=-
sive study by a manpower board from

Washington and USAFE found the require
ment sound in every respect.

Maintenance Training

During the first six months of the
Airl ift operation, meintenance person=
nel were insufficient in number, aver-
aging avproximately eight men per as-
gigned aircraft, except for the two
Navy Squadrons which were manned at a
rate of one and one~half enlisted men
to one in the Air Force units. It was
necessary to employ and assign 50 Ger-
man mechanics to each squadron. Later
this was increased to 85 in the UBAF
squadrons. Since the German mechanics
were not experienced with this type
aircraft, an extensive training pro-
gram was started.

Schooling these GCerman Nationals
became one of the important training
projects in the Task Force., With the
language barrier as the first diffi -
culty, a translation section was or-
ganized and work began upon the trans-
lation of the required training liter-
atire for the initial courses. This
translation was extended and eventual-
ly material was translated for the
Ground Training School, for courses
utilizing the Mobile Training Unit,and
various technical refercnces such as
the C-54 Techniocal Order, Maintenance
Handbook, and AN -1-40NM-2. This was
not a complete solution to the lan-
guage prohblem, however, since super=
visory persomel had to be maintenance
personnel oavable of speaking German.

This required at least one German-
speaking, qualified maintenance offi-
cer to the squadron vho selected and
trained ocompetent German supervisory
personnel, Eventually, as they ac~
quired proper experience, bilingual
Germans were utilized in meny key po-
sitions, thus reducing the lcad on the
German-speaking maintenance officers.
The use of Gemman personnel in the

‘meintonance field is considered prac-

tical, and was of major assistance.
During Jamuary, February, and Mardy,
as Air Force temporary duty mainten-
ance personnel were returned to the ZJ,
it was found that the replacements
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were not adequately trained on C-54

aircrafte Consequently a training
program was necessary. ‘
Work-Dock Problems

During the operations, four worke

dock fires completely or partially de~

stroyed the airoraft undergoing maine-

tenance. In each case the docks ware
constructed of wood, on dirt founda-
tions, with improvised lighting, since
vapor-proof cords and bulbs were unob-
tainable. Generally they were
safe condition. Plans called for re-
placement with masonry docks on con-
crete floors when the phase-out began.

Portable steel work docks with ade-
quate fire-fighting equipment, vapor-
proof lighting and adequate heating,
should be considered for the mainten=-
ance of any larger type of transport
aircraft, Sufficient testing equip-
ment for various oomponents should be
made a part of the squadron's author-
ized equipment, based on the type of
aircraft being used. Consideration
should be given to the design of port-
able washing equipment and protected
washing facilities which will permit
cleaning during winter months.

Field Maintenance Support

Due to the high aircraft utiliza-
tion, it became apparent during the
oarly stages of the operation +that
base shops were inadequately manned
and equipped to perform sufficiently
the heavy maintenance reyuired. Since
the squadrons were faced with a shor-
tage of personnel and equipment, the
work load imposed on the base shops by
increased flying hours grew steadily.

Two of the major problems confront-
ing the base shops were fuel tank
leaks and nose gear repairs on C-54
aircraft, Nose gear failures were
oaused through faulty pilot operating
technique, the towing of aireraft by
inexperienced maintenance personnel
and, in a few instances, by materiel
failure. As a general rule, when nose
gear work was necessary, major repair
had to be performed.

Fuel tank 1leaks, one of the most
frequent repairs, usually resulted

in un- -

Py | Permanent C-54 maintenance dock,

from flying in turbulent weather, How-
ever,many leaks probably resulted from
hard landings and high gross weight,

These two items of repair, in eddi-
tion to normal field maintenance sup-
port, resulted in a high backlog and,
due to the shortage of personnel, many
flying hours were lost.

Stripping Alrcraft

At the request of the Task Force, a
project was instituted at the Burton-
wood Air Depot to increase the payload
of the C-54 by reweighing and stripping

wmnecessary equipment and fixtures.

Three models of C-54 aircraft were
selected from operating bases for the
experiment, performed in April, It was
found that by re-weighing the aircraft,
an average of 300 pounds payload was
gained, and the amount of weight save
ed by stripping averaged 2,200 pounds
per airoraft, thus increasing the pay-
load of each airoraft approximately
2,500 pounds.Following the experiment,
the aircraft were flown on regular ope-
erations on the Airlift, It was deter-
mined that the flying characteristios
were unchanged by the modification,and
further,that maintenance was less com=-
plicated because of reduction in the
emount of equipment needing servioing.

Turn-Around Maintenance

At the receiving end of the Berlin
Airlift -- Tegel, Tempelhof and Gatow
airdromes ~-no servicing nor scheduled
maintenance were required. This does
not mesn that mechonical breakdown did
not occur, Experience shows that me-
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chanical <troubles will

occur at any
roint where aireraft are landing regu-

larly. A%t each terminal an alert crew
cleared the emsrgency difficulties re-
ported by the pilot. The major empha=
sis at Borlin was to get an airplane
off the field and hack to its base as
quickly as possible. This meant there
ghould Ye no delay in ma¥ing repairs.
Berlin maintensnce was nlagued with
‘the shortage of parts, ecuirment and
specialized prrsonnel. Since 3-engine
take-offs were authorized at Tegel and
Gatow, this tended %o ro) ieve the pro-
blems at these stetions. However, at
Tempelhof, 3-engine take-offs were not
permitted, due to obstructions around
the field, and it was nececsary to
prerform engine changes and other en-
gine repairs before take-off could be
accomplished.  In many jnstances, this
required a delay while a part or an
engine was being girlifted from the
home base or some other supply point.
It is important to have experienced
mechanics, men with the broadest pos-
sible knowledge, to handle trouble-
shooting at the terminal point, and to
devise means by which a crippled air-
craft oan return safely to its base.

Statistical Reports

At the start of the Airlift, and
for the first few memths of operation,
g minimum of maintsnance statistics
oould be compiled and utilized. It
was not until the fifth month of oper-
ation that adequate reporting facil-
jties could be provided %Yo maintain
accurate statistics.
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Maintenance statistics are valuable
management tools in that, if properly
set up and maintained, they serve to
spot unsatisfactory conditions and
trends as they develop.Graphic charts
and permanent statistioal records
should be initiated at the earliest
possible date after an operation begins.

Basic Decisions

The diffioulties facing the Royal
Air Force technical organization in
solution of the problem of keeping an
adequate nwmber of airoraft service-
able for the Airlift were made worse
by the intensity of +the oneration,
coupled with shortages of personnel and
inadequate accommodations in Gurmany.

In the early days, when the opera-
tion was expected to last only a few
weeks, it was decided that all base
and terminal inspections would bs car-
ried out in the United Kingdom, and
that the maintenance in Germany would
be limited to first-line, or dally
servicing, and to minor repair work.
This decision was made to avoid trans-
ferring all the second and third line
maintenance personnel from England. As
the operation developed into a long-
term project, no change was made in
the earlier decision, and the bdase
meintenance continued to be oarried
out in the United Kingdoms

The loss of productive flying hours
involved by this decision was more
than outweighed by the fact that air-
oraft .lying to and from the United
Kingdom for inspeotion provided essen-
tial airlift for personnel, spares and
equipment that otharwise would have
necessitated special flights.

Maintenance Organization

The base and terminal inspections
were ocarried out by the personnel ale
ready available at the Transport Com-
mand stations in the United Kingdom,
A maintenance detachment also was sent
with original Dakota and York units
assigned to Airlift duty in Germany.

MAINTENANCE-RAF
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The personnel of this maintenance
detachment were split into two sec-
tions whose functions were to perform
daily, or first-line maintenance, and
repair outside the scope of the daily
maintenance sections,

Experience has shown in an opera-
tion of the nature of "Plainfare" that
the first-line maintenance section
worked better on a decentralized basis
for the following reasons:

a. Owing to the considerable area
ooccupied by a large number of heavy
airoraft, personnel operating from one
central point wasted considerable tine
walking to end from airoraft. The time
wasted by this means often represented
a high proportion of manhours available,

b The non-commissioned officers
of various trades were unable to ex-
ercise effective supervision,since the

men under their ocontrol were spread
over the whole marshaling area.
oe The ground equipment became

digpersed over the entire marshaling
area, and considerable time was lost
by airmen searching for equipment,

In view of these disadvantages of
centralized maintenance, it was decided
to sub-divide the first-line mainten-
ance section into flights under over-
all centralized control. With due re-
gard to manpower economy, it was de-
cided that 12 to 15 multi-engined air-
oraft was the optimum number that
conld be handled by each flight,

Inspection Cycles

At the commencement of the Airlift
the periodic inspection cycle of air-
craft was extended from 50 to 75 hours
between alternate terminal and base
inspections, In the 1light of exper-
ience acquired during the first few
months,it was decided to stop terminal
inspection altogether and to carry out
base inspections every 100 hours,

During the winter an investigation
was carrled out to determine the re-
lationship between individual defects
and the time at which they ococurred.
This investigation showed that the
rate of arisings was barely altered by
the periodic inspection in the major-
ity of cases, and that only certain

classes of airframe and engine defect
rates gppeared to be reduced by per-
iodic servising. Therefore, it was de-
cided in June 19549 to extend the per-
iod between base inspections from 100
to 150 hours. Although insufficient
experience was obtained, it appeared
unlikely that the defect rates would
increase materially,

Technical Control ,

An operation of this nature neces-
sitated matching serviceable airoraft
with loads and air crews more or less
continuously, It was essential for a
ocontrol unit to be available, supplied
with upe-to-the-minute information on
the progress of aircraft servioing,
This control point, the Technical Con-
trol Section, was a vital link in the
station operational organization,

The funotions of this section cor-
responded almost exactly to those of
Operations Control. - It acted as the
nerve center for cantrell ingand prog-
ressing maintenance work continuously.

The work of the section commenced
as an aircraft returned from a trip.
The aircraft oalled up some 30 miles
from base and reported its service-
ability state. The Technical Control
Section then took over the responsi-
bility for progressing any required
servicing of the aircraft, including
refueling, minor maintenance and rou-
tine servioing. This system insured
thet an aircraft was made ready to fly
at the earliest possible moment,

Technical Control was able to ad-
vise Loed Control of the details of
availability of aircraft for loading;
of aircraft requiring more than normal
turn-around maintenance, thus provid-
ing time for awkward loads;and of air-
craft which for servicing reasons
could not be loaded.

In the event of there being insuf-
ficient aircraft for any given wave,
40 minutes before the first take-off
the Techniocal Control Section passed
forward the numbers of those airoraft
likely to become serviceable during
the ensuing half-hour, in order that
air crews could be briefed and carry
out their pre=-flight checks while ser-
vicing was being completed,




The emphasis in planning, as the
flying and ground operations became
routine, was shifted to increase the
tonnage flown while using the same
facilities. The basic conoept was es-
tablished that ground time delay is
lost time, and that a dispatohing plan

- must assure aircraft taking off promd-
1y when loaded and otherwise ready. It
became necessary %to cut corners and
speed up production in every depart-
ment, A staff agency, non-existent in
the typical organization of a military
unit, was needed to coordinate and exe
pedite all ground activities concerned
with the turn-around of the aircraft.

The functions of such an agenoy
were defined and established under a
staff section designated as "Produc-
tion Control" st the Task Foroe Head-
quarters, to monitor over-all opera-
tional efficiency, conduct analytical
- studies of performance, and take ac-
tion to reduce airoraft ground time,
Production Control officers were then
appointed at each operating USAF base.

Production Control at Bases

To maintain maximum efficlency at
the bases, it was necessary for the
Production Control officer to phase
the activities of traffic,maintenance,
servicing, crew scheduling and traffio
control. Planning was aimed to avoid
lost motion in the ground handling of
the operational aircraft, since air-
oraft ground time meant lost <tonnage
in the accomplishment of the mission.

The Production Control officer on
each base reported directly to the
unit Commander, and his section was
manned ror 24-nour coverage. The sec-
tion was physically located in a cen-
tral Control Room. -Direct connection
was maintained by telephone and inter-
com with all the ground handling agen-
cies at the base, with Air Traffio
Control and with the Chief of Opera-
tions at the Task Force Headquarters.
The Production Control officer on duty
was given complete authority to moni-

PRODUCTION CONTROL-USAF

tor and expedite all activities per-
taining to airoraft turn-around.

A ramp expediter was placed on the
flight line at each base, working di-
rectly under the Production  Control
officer, He was mounted in a jeep,
equipped with two-way radio so that he
could report on-the-spot ramp aotiv-
jties immediately to the Control Roome
In that way, the expediter was able to
avoid many unnecessary and costly de=-
lays. His reports enabled the Produo~
tion Control officer on duty to clear
up immediately the situation involving
sny one or all of the responsible ac-~
tivities such as Traffic, Maintenance
and Operationss Such oclose oontrol
over the ramp activity resulted in
much valuable time being saved.

Status call-in procedures were es-
tablished, requiring incoming pilots
to report, from e point 10 or 15 min~-
utes out, both the mechanical and load
status of the airoraft. This informa-
tion, relayed to maintenance, traffic
and airoraft servicing units, alerted
them to provide prompt and adequate
facilities upon arrival of airoraft.

Thus, aircraft returning tvo their
home bases with loads from Berlin were
"positive" and were met with unloading
trucks; those carrying no loads were
"negative" and were met promptly with
loading trucks. When an aircraft was
reported "negative" as to maintenance
status, personnel were dispatched %o
meet the airoraft with adequate tools
and supplies to perform turn-around
meintenance. .

If major maintenance was required,
the call-in system provided Traffic
with notification of availability of
the aircraft, and served also as a means
of coordinating with the alert crews
to park the airoraft in specific areas
spart from the active turn-around areas.

The aircraft status and control
boards, maintained in the central Con~
trol Room, provided a constant check
on the location and status of each
airoraft. For all aircraft out for
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maintenance, ETIC's (Estimated T ime in
Comnmission) were posted. Using these
estimates, Control Room personnel
slerted loading, servicing and orews
to expedite the movement of aircraft
from maintenance back into the traffic
flow,

Liaison

Constant liaison with Operations at
Headquarters, CALTF, and the Air Traf-
fic Control centers was maintained in
the central ocontrol room to coordinate
block dispatches, weather trends and
flight interval changes. Close coor-
dination with these agencies was es-
sential in minimizing delays and lost
time. In many cases, additional de-
parture intervals were obtained by
alert control personnel, enabling the
dispatch of aircraft which would or-
dinarily have missed a block and wait-
ed until the next one opened,

Since the untimely assignment and
dispatch of crew personnel tended to
nullify the efficiency of other agen-
cies, oclose coordination was necessary
to avoid orew delays. To maintain un-
broken continuity in aircraft movement
during orew shift ochanges and the dis-
patch of aircraft coming out of major
and minor maintenance, it was necessary
to work closely with crew assignment
agencies,

Reports

Two standard reports were developed

submission by operational units to
Headquarters, CALTF.

One report was the "Operational
Difficulties Statement," which provid-
ed a means for field units to report
to Headquarters all difficulties of a
nature requiring action at Headquart-
ers level, This enabled Staff Divie
sions to be familiar constantly with
field problems as directly affecting
tonnage performance. It also provided
a daily means of explaining causes for
falling short of tonnage commitments,

The other was a "Production Control
Summary Statement,” submitted daily
to Headquarters, CALTF which summar-
iged delays and time 1lost in loading,
unloading, servicing, traffic control
dispatoh,AOCP items and aborted trips,

with cause factors for each, These
reported factors provided material for
a study of 1loss trends to initiate
corrective action.

This central control agency, pri-
marily concerned with efficiency in
the ground handling of aircraft, was
highly successful in the Airlift oper-
ation. The effectiveness of individu-
el ground handling agencies is greatly
diminished, with resultant efficiency
loss in the entire operation, 1if they
are not tied together in unbroken con-
tinuity by such an agency. Activity
of this type ocould be adapted to any
tactical air operation. The coordina-
ting and expediting funotion is not a
new concept, but application to accel-
erated and sustained requirements of
the Berlin Airlift proved its value.

and used by Production Control for

“The diagram at the right
reflects the "Call-in" onro-
cedure adopted by Production
Control, This system enabled
advance preparation by the
sections involved in ground-
handling, servicing and
maintenance.

AIRCRAFT 10 MIN. OUT

RADIO MAINT. MAINTENANGE GAS LOADING
TECHNIGIAN




SUPPLY= USAF

The high wutilization of C-54 air-
craft, on a 24-hour daily schedule =~=
the Task Force ccncept of operation --
immediately created a tremendous de-
mand for parts and supplies. Organ-
izations arriving in the Theater had
been alerted %c¢ bring as many spare
parts as load limits would permit,
inasmuch as there were no C-54 parts
stocked in Europe at the beginning
of the airlift except a small amount
- for the Military Air Transport Service
- turn-around at Rhein Main,

Supply Table 2 for C-54 aircraft
was the only source of consumption
data for establishing C-54 parts level.
Available utilization experience ta-
bles were worthless as a guide to Air-
1ift consumption and every means was
used to get parts until enough could
be obtained to permit ogrderly supply
procedures.

Stock Levels

The C-54 was designed in 1933 pri-
marily as a passenger airplane for use
on long flights. The existing supply
tables had been derived from military
use of C-54s8 in long-range operation
with infrequent landings and take-offs.

Consequently, many of - the supplies
brought over by the squadrons were
rapidly consumed and items that should
normally be repairable became unrepair-
able, Meantime, additional C-54 air-
craft were assigned, making the supply
of spare parts more critical. This
situation demanded long-term planning
and contractor procurement of Dboth
equipment and spare parts, including
the developing of adequate Tables of
‘Organization and Equipment.

Coal and flour dust infiltrating
into instruments, control cables and
electrical panels caused previously
unencountered maintenance and supply
problems, In order to determine suo-
ply 1levels of items affected by these
conditions, recurring aircraft-out-of-
commission-for-parts (AOCP) 1lists and
lists of consumption data from the op-
erating groups were screened and used

1

as a basis for future demand, From
this data a list of essentlial parts
for airlift operation was established,
based on a squadron with an allocation
of 12 C-54 aircraft.

Enough new engines were received
from the United States, but service-
able accessories were not available,
necessitating change of accessories
from old to new engines in the field,
This short supply of accessories re-
sulted in a high AOCP condition. If
engines had been completely built up
in depots in ‘the United States and.
shipped complete, this critical condi-
tion might have been avoided,

Non - Standard Equipment

Although the aircraft used were all
of the same type, they were of differ=-
ent series and with non-standard items
of equipment installed. One example
was the use of the two different en=
gines, R-2000-9 and R=-2000-11. Wind-
shield wipers were not interchangeshls,
One type of wiper operated both blades
from a single motor and another type
actuated each blade from an individual
motor, Flight instruments were both
electrical and vacuum types.

Specialized Depotv

Tables of Organization and Equip=-
ment for a Troop Csrrier Squadron
proved quite inadequate for the Air-
1ift, particularly for much of the
heavy and - technical equipment. This
required the submiseion of Justified
supplementary tables to higher eche-
lons of command for approval.

A specialized depot was required to
furnish items peculiar to the tyve of
aircraft in use, Due to limited stor-
age space at other stations, such a
depot was set up at Rhein Main Air
Force Base, This depot satocked all
items peculiar to the C-54 aircraft
and the Pratt & Whitney R=2000-9 and
R«2000-11 aircraft engines, The com-
mon items of aircraft supply were
stocked at Erding 2ir Force Depot.

Since this specialized depot was
essential, it should have had author-
ity to requisition replacement items
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directly from Air Materiel Command in
the United States. Such requisitions
should have had top priority handling
and A-l air freight priority to insure
the fastest possible delivery.

Specialized Depot

The simultaneous arrival of operat-
ing units, personnel and supplies
caused some confusion, and new supply
accounts could not be established im-
mediately. It was necessary to stock-
pile supplies in hangars, as the tempo
of the operation did not permit proper
warehousing and binning prior to issue.

Arrival of many items of supply and
equipment without accompanying paper
work, plus subsequent issue before an
accounting system had been established,
resulted in the need for a larger in-
ventory section to accomplish adjust-
ment and readjustment of records as
they became complete and current,

In many cases, equipment was pressed
into service and mixed with recorded
property, thereby meking inventory of
property very difficult end wasting
many manhours in research to determine
if stock records were sccurate.

The task of identifying, sorting,
inventorying and binning ell items
while necessary issues were being made
greatly complicated supply procedures.
When shipping tickets were processed,
it was 4impossible to make a count of
actual property received. Delays in
processing paper work necessitated ad-
justing end readjusting stock records
until binning and routine procedures
in processing vouchers were establish-
ed, Processing of vouchers was accom-
plished, in some instances, as long es
a month after issues were receipted.

Cannibalization

Cannibalization of aircraft under-
going inspections or heavy malntenance
was necegsary to keep the maximum num-
ber of aircraft operational. This im-
posed additional work 1loads on the
maintenance sections and resulted in
excessive time required to perform a
maintenance repair, When aircraft
were damaged beyond repair, immediate
salvage of parts was mendatory. At

Tempelhof it was necessary to estab-
lish a salvage facility in order to
speed the return of parts to the oper-~
eting bases in the Western zones,

Besides cannibalization, ingenuity
kept many Airlift aircraft operetional.
During one period, starters were very
eritical and could not be supplied at
the Berlin turn-around point. When-
ever a starter was out, bungee cord
was used to start the engine.

All installations and units were
hendicapped by a critical shortage of
trained supply personnel, particularly
those
supply procedures., The assignment of
temporary duty personnel to fill va-
cancies resulted in a loss of trained
personnel almost as rapidly as they
became familiar with their duties and
responsibilities, The attempt to rec-
tify this personnel problem by perman-
ent change of station of temporary du-
ty personnel was unsatisfactory from a
morale viewpoint,

Permanently assigned personnel were
slow to arrive and many were untrained
or partially trained in their duty
assignments. An on-the-job training
progrem was established, but resultant
delays end errors in supply procedures
caused by a "learn-by-doing" program
were expensive in money and time,
These expedients forced a burden on the
already inadequate trained personnel.

In the final anelysis, permanently
assigned and well-trained supply per-
gsonnel would eliminate the need for

New C-54 engines arrive by air.

schooled in technical services ..



time~consuming training, and channel

the skill, experience and effort of
key personnel irto productive supply
funotions, Trained supply technicians

ijn adequate numbers would produce a
smoothly operating section capable of
producing the desired item at the re-
quired time and place, without re-
sorting to emergency procedures,

Clothing

Temporery duty personnel arrived in
Europe for Airlift duty with sufficient
clothing for only 90 days. Many men
who arrived by air were limited to 45
or 66 pounds of Dbaggage, and often
airmen carried tool kits as a large
part of their baggage allowance. Con~
sequently, clothing wes sent as unac-
companied baggage, and arrived from
three %o six months later, Freguent
transfers of persomnel within the Air-
1ift aggravated this comdition.

Stock levels of clothing, necessar-
jly restricted by storage facilities,
were quickly depleted by emergency is-
sue to temporary duty personnel due to
the late delivery of their unaccompan-
jed baggage. At first, outer garments
of winter clothing were available
through normal supply channels, How-
ever, the requirements were not anti-
cipated sufficiently in advance to re-
ceive supplies from the United States
vhen this type of clothing was needed,

Office Supplies

Considerable difficulty was exper-
jenced at squadron and base level in
obtaining enough typewriters and other

Tanker wnloading into pipeline.
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office machines, Initially, some dif-
ficulty was encountered in procuring
expendable office supplies, But gen-
erally these items were availaple, de-
spite the tendency of some supplying
agencies to negisct issuing substi-
tutes on hand when the specific items
requested were not available,

Storage

Storage and warehouse facilities
were insufficient at all bases and
considersble 1loss of ‘time resulted
from improper storage and rewarehous-
ing, Some difficulty also was exper-
jenced at bases where there was dual
occupancy, and better utilization of
buildings and facilities could have
been accomplished-

Auto Spares

Automobile spare parts were stocked
in accordance with stsndard Ordnance
manuals, which authorized allowemnces
in relation to the number and type of
vehicles operated. This allowance was
not adequate for the Airlift operation
an@ normal storage of spare parts did
pot meet the demand, Only when con-
sumption deta became available, after
geveral months of operation, was it
possible to determine adequate stock
levels,

Vehicles

Tebles of Organization and Equip-
ment authorization for vehicles were
generally adequate for the require-
ments imposed by the Airlift. However,
there were three major exceptions. In-
sufficient 1/4 ton 4 x 4 trucks, 3/4
ton 4 x 4 trucks, and aireraft fuel
servicing units were authorized, The
demend for the trucks was due to their
guitability for much of the light car-
go and personnel carrying that was re-
quired at each base. Expedition of
aircraft maintenance and transporta-
tion of crews greatly increased the
demand for these vehicles.

The authorized aircraft fuel ser-
vicing units were not sufficient to
accomplish satisfactorily the mission,
due to the large mumber necessitated
by the rapid cargo loading ed unload-
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ing on the Airlift.
daily operation, maintenance of ser-
vieing units was very eritical and
this was particularly important.
Maximum payloads had to be carried
to Berlin, so aircraft fuel loads were
restricted to a minimum, In addition
to fuel and oil servicing units, enough
support vehicles such as Cletracs,
jeeps and powered ground equipment,
were vital to the aircraft maintenance
program., At times, a delay in moving
an aircraft in and out of a work doc¢k
would result in loss of a flight,

For a 24-hour

Vehicle Drivers

The number of motor vehicle drivers
authorized by Tables of Organization
and Equipment was inadequate to meet
the requirements of a 24-hour schelule,
The existing tables authorized enough
drivers to operate about 90 per cent
of the vehicles allotted for a normal
work day. The shortage of drivers
created by the continuous Airlift op-
eration was overcome Dby (1) having
squadrons furnish drivers to operate
their assigned vehicles ami 2) author-
fzing an increase in airmen and German
civiliap drivers for the motor vehicle

squadron.

Although numerically the shortage
of drivers was overoome, properly
trained and qualified drivers were not
available. Inexperienced drivers
caused vehicle abuse which required
increased maintenance. This led to

establishment of
and airmen drivers.

schools for German

Refueling Equipment

The handling of petroleum products
also presented a problem, due to the
accelerated Airlift operation. Trouble
arose in procuring repair parts for
both German and BEritish equipment.
This situation was partially alleviat-
ed by having some standby equipment
available. The gravity-feed type in-
stallations lessened * the maintesance
problem on pumping equipment,

 Food Service

3mall buildings and outmaded equip-
ment for operating coosolidated messes,

coupled with a shortage of qualified
officer and airmen supervisory person-
nel, created a most serious problem.
‘Yith the influx of additional organi-
zations to various bases, mess facil-
ities were expanded by the installa-
tion of field equipment in available
buildings on or near the flight line.
Great over-all improvements were made
when trained Food Service personnel
became available and a modest building
program was authorized. Normal rations
had to be supplemented, due to con-
tinuous feeding in the messes, from 15
per cent to 25 per cent on coffee,
sugar and milk.

Mobile snack bars under the ju-
risdiction of the European Exchange
Service were established to provide
food on the flight line at the termin-
als. In Berlin, this permitted flight
crews to secure warm food while await-

 ing unloading of their aircraft since

the minimum turnaround time was essen-
tial to the goal of maximum tonnage
delivered.

Base Food Service had no direct
control over these snack bars but it
is believed that they would be better
under the operational control of Base
Food Service and operated fram 24~
Lour messes, furnishing food to the
airmen without charge as this would
permit constant supervision of prepar-
ation and type of focd required to fit
the need. Some difficulty was ex-
perienced because Food Service person-
nel were assigned additionial duties,
Since the continuous nature of this
operation demands constant supervision
these people should be utilized only
for Food Service duties.

® Mobile Snack Bars =—— Saved Time.
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When airfields were selected for
the Airlift operation, none was suit-
able for the exacting requirements of
the mission., Some had only grass
Janding surfaces. Others had inade-
4uate runways, taxiways and hard-
gtands. All had to be adapted to
High-speed loading and servicing of
gircraft, as well as continuous take-
offs and landings.

Complicating the problem of making
improvements to meet Airlift require-
ments was the necessity of performing
work on runways, taxiways and hard-
stands without interrupting the con-
stant flow of aircraft or jeopardizing
safe flying procedures.

Conversion of a dozen U.S. and
British-operated airfields to the
needs of high intensity air transport
operations in all kinds of weather
involved a large number of construc-
tion projects, Development of ade-
quate landing and take-off facilities
was dove-tailed into the modernizing
of aircraft maintenance shops and the
providing of other reguirements.

Needed Facilities

Engineers had such problems as in-
stalling high-intensity approach and
landing lights, erecting floodlighting
systems for maintenance work as well
as loading and unloading operations,
extending power lines,running in rail-
road spur tracks, and dealing with the
housing, messing, recreation and mul-
tiple other needs developed by two or
three times the number of personnel for
which bases originally were designed.

An Air Installations office was
established in Airlift Task Force
Headquarters to coordinate with other
military agencies in planning and
initiating the improvements at U.S.
airfields. The Air Installations
officer prepared plans, made the re-
quests for projects, and served in a
liaison capacity between higher ech-
elons of command and the various bases
in expediting completion,

The tremendous amount of work re-

INSTALLATIONS=-USAF-RAF
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quired to prepare airfields and air
bases as rapidly as possible was done
in the American Zone under supervision
of U.S. Army engineers aided by USAFE
Air Installations. In the British
Zone, including the U.5. operations at
Celle and Fassberg, improvements were
planned, initiated and directed by the
Royal Air Force Works Services.

With exception of a limited number
of both American and British airmen
who served as operators of trucks,
power graders, bulldozers and other
heavy equipment, manual labor on all
projects was done by German Nationals
and Displaced Persons labor battalions

One ocompletely new airfield was
built at Tegel, in the French Sector,
to handle terminal traffioc in Berlin.
Construction started  August 5 and
within four months Tegel was handling
s large percentage of the total Alr-
1ift tonnage. New techniques were
devised to airlift the heavy equipment
required, including nearly 100 items
such as rock orushers, bulldozers,
tractors and power graders. When even
a C=-74 proved incapable of carrying
this maohinery intact, the plan of
cutting it into transportable sections
and welding it together in Berlin
proved satisfactory.

Runways

Airlift planners set the goal of
two parallel runways at every base and

recognized the desirability of three--
one for take-offs, another for land=-

® Rurway construction in Berlin
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ings, and a third for use when repalrs
were necessary to either of the oth-
ers, Only at the receiving terminals
of Tempelhof, Gatow and Tegel was this
two~-runway ohjective achieved,although
a second runway was in construction at
Rhein Main when phase-~out of the Air-
lift was effeoted.

Tempelhof, main terminus of C-54
operations, originally had only one
runway, but twe additional oarallel
runways were constructed, Both of

the new runways were built of com-
paoted brick rubhle 18 inches thiock,
topped by six inches of crushed rock
and asphalt surfacing. The original
runway was 4,987 by 120 feet and the
others 5,750 by 140 feet and 6,150 by
140 feet, Gatow had a concrete rune
way 6,000 by 150 feet and this was
augmented by a second runway topped
with plerced steel planking. Another
conorete runway was under construction
when the blockade was lifted.

Improvements were made rapidly at
all other bases. Runways were lengthe
ened, taxiways expanded, hardstands

~enlarged and ramp space extended. At

"Wiesbaden AFB the ramp = space was
douhled, at Rhein Main it was in-
creased similarly, and at Fassberg a

ramp large enough o ascommodate 65
aircraft was oonstruoted of pierced
steel planking laid on cinders,

Lighting

In the beginning hangar space and
outside 1lighting were inadequate at
all hases, Auxiliary generator units
were brought in to supply additional
power as lighting systems were ex-
tendeds Floodlighting of marshaling
areas posed the problem of placing
poles so as to avoid risk in taxiing
aircrafte Two 60-foot towers were
constructed at Celle, each ocarrying a
circular cluster of 12  Hollophane
wide-beam 500-watt lamps. This system
gave maximum light with minimum risk
to aircraft, but the experiment ine
dicated the need for further improve=-
ment in floodlighting methods.

Adverse weather soon indicated the
need for high intensity approach and
runway lights as landing aide: Instale

lations were speeded at Tempelhof
Tegel, Gatow, Rhein Main, Wiesbaden
Cells, Fassberg, Wunstorf and Luteck,
and pronved of inestimable value.

Storage Space

Shortage of storage space hampered
activities at all hases, Hangers were
used for storage of equipment and
partse In many instances valuable
equipment had to be stored in the
open. Nissen huts were erested for
some coritical materials, but did not
prove wholly satisfactory., War ehouss
apace was inadequate for storage of
resarve stocks of supplies destined:
for Berlin. Storage of aviation gas
reserves was a problem, Numerous cone-
struction projects gradually alleviated
these conditions.

Housing
Housing of personnel was a major
diffioulty, since bases were designed

to accommodate only 35 to 50 per cent
of the men required for the Airlift,
Virtually all barracks were renovated

and the attics were rebuilt to pro=-
vide additional billeting. Sanitation
facilities were inadequate for the

number of men who had to be crowded
into each buildingz, and oorrective
action was rushed.

Temporary measures were taken at
first, including the erection of win-
terized tent structures for civilian
laborers. Later Nissen huts were er-
ected, At Rhein Main a Nissen hut
community adequate to house the entire
6lst Troop Carrier Group was built but
even with this construction, almosat
2000 men had to he housed 8 miles away
from the field in the city of Frank-
furt in renovated former German bar=-
racks. Projects for dependentsg' hous-
ing were initiated at Fassberg, Celle,
Wiesbaden and Rhein Main.

Recreation facilities had to be
provided, along with lounges arid day
rooms, Line messes were constructed
more conveniently to centers of oper-
ations to save time of workers going
to and from meals. Troop Information
and Bducation accommodations were es-




e High Intensity Lighting.
Insert shows detail of construction.

tablished to permit airmen to use
spare time studying many subjects.
Fire-Fighting Facilities

Providing of modern fire-fighting
facilities sufficient +to the needs of
the various bases was one of the probe
lems never fully solved, although ex-
tensive improvements were made. In
addition to crash-fire hazards, some
airoraft were destroyed by fire due to
non-fireprcof electrical fittings in
wooden maintenance docks. Construc-
tion of a number of conorete nose~
docks to remedy this situation was un~
der way when the Airlift phase-out
started.

Model Base - Celle

Facilities at both Celle and Fass~
berg were developed by the British
Works Services with near-miracle speed
that won commendation from their Amer~
josn partners in operations at these
bases. Celle gained recognition as a
model field for an Airlift operation
because of the concentration of all
requirements in a central area.

The arrangement was such that load-
ing, servicing and maintenance of aire
eraft could be accomplished with pro-
duction-line efficiency. Production
Control had complete observation of the
operation and could take irmediate or-
rective action when complications de-
veloped. The design provided for ocon~
venient housing, messing, railway and
storage facilities, as well as a net-
work of access roads with a minimum of
motor transport requirement.

The rapid expansion of Airlift op-
erations was, to an important degree,
in direct relation +to the speed with
which the many improvement projects
were completed. Despite unfavorable
conditions, such as inclement weather
and equipment shortages, the target
dates for completed construction pro-
jects were met in practically every
case. The support of +the American
and British engineer units acocounted
for installdtion of the many facili-
ties necessary for the successful
acoomplishment of the Airlift mission.
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the direct flying costs.

In the formative period of the Air-
11ft, it was virtually impossible to
obtain accurate ocost data, in the
standard form, from the operating unitse
Later, as organizations became more
stable and the procedures more routine,
it was possible to selest and train
airmen and officers in the quite in-
volved procedures of cost reporting.

Analysis of Cost Data

Early in March 1949 the Task Foroe
took over the funotion of analyzing
the cost data from all bases partic-
ipating in the Airlift., Prior to that
time, 1little or no use could be made
by Commanders and Headquarters, CALTF,

"of th2 mass of cost information avail-
ables Then it was decided that the
cost analvsis should be made for the
dual purpose of providing the Command-
ing General of the Task Forcead Staff
with an over-all management tool, and
the Commanders with the same instrue
ment on a smaller scale,

Such an analysis should enable the
Cdommander in each echelon to spotlight
any excessive cost or  classification
of costs, and from that ascertain the
reasons. In most cases the reasons
indicated organizational or procedural
weakness. Further, such an analysis
should provide an immediate comparison
in every classification of cost be-
tween any operating Groups.

The analytical method developed
was based upon the business costing
technique, in which all elements of
expense are evaluated in relation to
the rise and fall of businesse In
this case, the "business" was the
number of tons of cargo <transported
to Berlin each month, The costs were
varied and many, but they ocould be
divided into three basis groupss Di-
rect Flying Costs, Indirect Base Costs
and Support Costs.

Direct Flying Costs

The rise and fall in the amount of
tonnage haulsd affects most noticeably

These costs
include gasoline and lubricants, the
salaries and sustenance of air ocrews,
the Group Commander's staff, and de-
preciaticn of the a iroraft. These
items are similar to those included
in the direct cost statements of major
commercial airlines,

Indirect Base Costs

These ocosts include most of the
general overhead and housekeeping ex-
penses of the base. These costs remain
relatively stable, regardless of day-
to-day flusctuation in the t onnage
hauled, although <they may vary over a
long period of time. For instance, the
Food Service costsat a particular base
would not vary with the flusctnations
in tonnage hauled from day to day.
But, over a period of months, those
costs can vary considerably with the
rise and fall in food prices or in the
costs of handling.

Support Costs

Certain costs were uncontrollable
by Group, Wing, Base or Task Force au-
thorities. These were costs off the
base and were called support costs.
For example, DBurtonwood Air Depot
(which was not under the command of
USAFE) performed the 200-hour inspec=-
tions for the Airlift, the costs of
which are rightfully chargeahle to the
Airlift, In this case, costs were obe
tained by wusing Burtonwood's <total
costs for 200-hour inspections and ap=-
portioning them to the various Groups.
Then,too, the costs of providing main-
tenance and supply services at Erding
Air Depot were proportionate among the
Groups in the same manner,

Beginning in April 1949, copies of
the new cost spread were sent to each
Group and Base Commander., During the
following four months it was found
that +this type of analysis not only
highlighted administrative weaknesses,
but helped increase the highly ocompet-
itive spirit among the Groups.



The accompanying charts show only
the operatiiz, or Direct Flying Costs
per ton and per ton mile, on the basls
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down from $16.63 to $15.49, or approx-
imately seven per cent,
It is to be noted that this cost

described previously, It will Dbe analysis was only & teginning in that
noted that in the six-month period it was in operation only for a period
- from January until June, the direot of four months, It is believed that a

R flying ocost per ton decreased from continuation of this cost analysis and

$38.61 to $34.68, or approxima tely a study of the differences between
- nine per cent. The cost per ton mile units would eventually have resulted
. during the same period was brought in increased efficiency.
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Altogether, 11 eirfields swae used &0
the 41r1ift., This fotal does mot Snciude o
Buksburg, from siwece a Dekois agandvan |
overated o shuttls pessmger service ine

to Qatow, lNoms of these hused wes fully

fitted for intepsive tranepart opsrations

and extensive ealterations had to De Sale

fied out,

A brief description of each of

these bases is given below:

Lelle
he sirport at Celle, in the PBrit-
toh Jone, was built im 1935 and until

Gormeny's defeat was used as a Luft-
waffe twraining bese. Following the
e, it was first occupied by the Mo,
. 36 Wing RAF and No. 8, Group Commmmi-
gation Flight, These units remained
until the No. 1 Barracks Equipment Dis.
$oeal Unit moved in late in 1947

In mid-September 1948, with Opers-
tiem Plainfare two-amd-a<half monihs
old, the RAF began converting Gells
inte am Airlift base, Soms 2,000 Gere
an workers were eamploved on the tre.
mions job of constructing mwesesary
operatisnel facilities asl bhousbag,
Shree months latsr, Oslle wmad fale
eperation as g Combined ALP)APS Pul
Sosve Riepmtching buse,

Mpiming 16 Decesher e m
Wep arvier Siag (G-548), "hich Ml

beea opsrating out of Wiesbaden, was
acved to Oelle. By 31 Jamuary hi3
officers amd 2,799 airmea, Jmeriean
api Britisk, were on duty at the baem.
The task of building up Celle oo
et Ariift requiremsats iavoived the
construstion of & 5,400 X 150" runway,
& pierosd stesl planking losding apros
covering 190,000 square feed, ard &
9:,500* X Se* PSP  taximay. & large
amsunt of other scanstruction, Anelwd.
ing houses, reil fasilitiss, sk as
avigas etorege forn, was Tequired
davelop Celle iate am efficient base
considerel ¢ mafel fer Alr)ift sewbs.

t
1
}
fi




Fassberg

The airfield at Fassberg was con-
structed by the Luftwaffe in 1936 and
was considered to be one of the best
laid out bases in the comntry. It is
situated in the midde of a large pine
forest and was very well hiddem during
the war years, BEritish troops overran
the field in April 1945, after which
it was occupied by the RAF. ‘

A new concrete runway was construc-
ted and it became a Plainfare base in
July 1948 when KAF Dakota aircraft move
ed there from the overcrowied base at
Wunstorf. A month later the Dakotas
started to move to Lubeck in order to
make rocm for USAF C-54s, the first
three squadrons of which began to ar-
rive on 20 August. Fassberg then be-
came the base of the 60th TC Wing,
which included the 313th TC Group.

A considerable amount of conatruc-
tion had to be carried out to fit this
base for its new role. This included
a large PSP loading ramp which was
capable of holding 65 C-54s.

Fassberg has a special interest, as
it was an RAF station under the com-
mand of a USAF officer,

Fuhlsbutiel

Fuhlsbuttel was built before the
war as the municipal ai rport for the
City of Hamburg. After its capture in
April 1945 it was used by the RAF as a
trapsport staging post, later being
turned over to civil authorities so
it could resume its former function.

A new concrete runway and taxi
strips were under construction when
Plainfare started, Late in October
1948, British civil charter companies

were based hero and the airfield con-
tinued to operate many of the civil
aireraft engaged in Plainfare until
the phase-out of Airlift operations.
The airfield was under civilisn mane
agement uwhile the aircraft operated
under direction of Hg Noe. 46 Group RAF.

Gatow

Gatow airfield was developed orig-
inally by the Luftweffe into a German
training center whirh was considered
equivalent to the Hoyal Air Force Col~
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lege a8t Cranwell, Englsnd. During the
war it was used as a fighter base.

When the Royal Air jorce took over
the airfield in 1945 there were no
runways. A 4,500-foot pierced steel
plankipg runway wes laid to hendle the
limited Dakota treffic and the flying
of the fighter detachment based at the
airfield. This runway proved inede-
quate on the sandy soil, and a con-
crete runwey designed for medium-sized
aircraft was commenced in 1947.

Gatow was brought into use as the
British terminal at the start of the
Airlift operation. As the intensity
of flying into Serlin increased, the
airfield was not only used by the
British, but by American aircraft as
well, The types of aircraft that have
been used on this airfield varied from
the relatively small-capacity Dekotas,
carrying 3.5 tons, to the massive C-T4
with its 20-ton loads. The civil
types of aircraft varied from the Bris-
tol freighter to the Avro Tudor, the
largest of the liquid fuel tankers with
a capacity of 8,8 toms.

During the course of the operation,
more than 110,000 landings were made
at this airfield, Of this total, appro-
imately IO per cent were made when the
weather minimums necessitated use of
ground controlled approach landing aid.

In June 1948 when the Airlift com-
menced, it was decided to develop Ga-
tow for the largest traffic inptensity
that it could accept. Based on an es-
timated tonnage that would be required
to break the siege, and an estimate
that 480 aircraft could be landed in
apy 24-hour period, major alterations
to the airfield were speeded. These
works included:

a. The completion and extension OI
the concrete runway to 6,000 by 150
feet. This involved laying a further
25,000 square feet of concrete after
the blockade was imposed.

b. An unloading apron,
tely 780,000 square feet.

c. Eight large storage tanis, built
underground at the end of the unload-
ing runway, where tanker aircraft dis-
charged their loads of petrol and oil.

approxima-
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de An wnderground pipeline from
the tanks on the Havel lake.

es Horizontal Bur and Center Line
approach lighting to each end of both
the concrete and plerced steel planke-
ing runwaysa

fe« The rencvetion,
to 6,000 feet,
?1anking runway.

and extension
of the pierced steel

Lubeck

Lubeck was built for the Germen Air

Force in 1935 and was opened in 1936,
The station 1is situated just outside
“he town of Lubeck, about two miles

from the Russian Zone frontier, In the

early part of the war the Luftwaffe
operated HE=1ll aircraft from this
base and later it was used for fighter
traininge As more active defense of
Germeny became necessary, JU-88 night
fighters and FV-190 and HE=-262 jet air
craft were based at Lubeck.

On 5 May 1945, the airfield was
taken over by Noe. 2806 Squadron, Royal
Air Foroe Regiment, and Kos 124 Fight=
or Wing became the first usere Various
fighter squadrons have been based at
the airfield since the war, and the
station was the Armament Practice Camp
for the whole of British Air Forces of
as well as United Kingdom
fighter squadrons.

In August 1948, the Royal Air Force
the station from Passberge During the
siepe of the city the majority of the
evacuee passengers flown out of Berlin
passed through Lubecke Approximately
68,000 such pessengers = undernourish-
ed children or elderly persons in ill
health = were handled by the station

during the winter months of the oper=
atione. - In additicn to this passenrer
handling, two battalions of the Ber=

lin garrison were returned in April
and May 1949, All four units, both
ingoing and outcoming, passed through
the statione

Freight ocarried to and from Lubeok
included coal, newsprint, and a oconsid
erable emount of German economic
freighte The squadrons that operated

from Lubeck were Nos. 10, 18, 27, 30,

46, 53, 62, 77 and Australian, New
Zealand and South African squadrons.
The existing oconcrete runway was
extended and hardstandings had to be
enlarged and consolidated to produce a
parking aprone In all, about 880,000
square feet of pierced steel planking

were laide In addition, the railhead
capacity was doubled by laying addi=-
tional spurse Other British Works

Servioces projeots included:

ae¢ A concrete road to the tenk in=
stallations about 40,000 square feet
in area.

be Horizontal bar and center line
approach lighting, and high intensity
runway lightinge.

ce Lighting for the
mloading area.

loading and

Rhein Main

Rhein Main Air Force Base was the
largest and most important base engag-
ed in the Airlift and it was improved
more than any other station in the U.S
Zooe as a result of the requirements
of Operation Vittles, largely destroy-
ed by Allied bombing, this former base
for German lighter-than-air craft such
as the Graf Zeppelin and the ill-fated
Hindenburg, &and wartime Luftwaffe
fighter base, was benefited by approx-
imately 100 ‘improvement projects.

An American fighter squadron was
assigned to Rhein Main in April 1945,
and the base was developed as a vital
sub-cammand for USAF and as a natural
“Gateway to Europe® fa civil airecrafs

operations, C-478 from Rhein Main
atarted the Airiift on 26 June 1948,
and the base became the home of the

61st and 513th Troop Carrier Groups,
inecluding the only two Naval units on
the Airlift, the VR-6 and VR-8 squad-
rons, These groups later came under
the operational control of the 7497th
Airlift Wing (Provisional). The 61st
Group was at Rhein Main before the
Airlift started and was supplemented
by C-54 crewmen from many theaters.
The 513th Group came fram Sen Antonio,
Texas, and was similarly augmented.
The original 6,000 by 150 foot run-
way at Rhein Main accommodated the
intensive flow of Airlift traffic




throughout the operatione
the spring of 1949, as

the Airlift was stepped up and the
strain on the runway increased, con=-
struction of & new and larger  runwey
(7,000 by 200 feet) was started. The
project was 20 per cent completed Dby
the time the Airlift phase-out started

Othor phases of Rhein Main's large-
scale improvement program included the
laying of 850,020 square feet of PSP-
covered hardstands, 19,900 feet of
20-foot -wide gravel roeds, 330,980
square feet of PSP parking aprons, and
4,638 feet of 50-foot-wide taxiways.
Thousands of feet of uew power lines
were strung.

The task of adequately accomnodat-
ing the overload of personnel involv-
ed the construction or renovation of
scores of buildings, including living
quarters, clubs, gymnasium, theater,

dayrooms, etc. One of the most not-

able undertakings was development of
the large Atterbury Bett housing area.

However, in

Schleswigland

Schleswiglend was opened in 1936 as
8 civil glider club and was taken over
in 1938 by the Germen Air Forcee Dur-
ing the war, HE-111, ME-110, JU-88 and
FW=190 airoraft operated from the air=
fieldymeinly in the capacity of night
fighterse In the later stages JU=525
aircraeft cerrying VIPs flew from the
fields, and in the closing months ¢
the war it was a base for jet fighterse

The Royal Air Foroe Regiment ocou=
pied the field in May 1946 and it was
later used by No. 121 Fighter Wing un-
til the end of 1946e In May it was
opened as an Airborne Forces prectice
camp and used for this purpose wntil
July 1948, where it was decided to em=
ploy the stetion as a "Plainfare" beses

Readied for the needs of the Air-
1ift, the base was opened agein in
September, and in November Royal Air
Foroe Hastings commenced operationse
The Hastings, Nos, 47, 297, and 58
squadrons, were followed by Haltan
Tenkers belonging to the lanoaster=
shire Airoraft Compenye In December
1948 these civil aircraft were joined
by Haltons and Liberator airorsft of

the tempo of "’
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British Americen Airways, Westminster
Airways and Scottish Airwayse
The ocommodities ocarried from the
eirfield included coal, food, gesoling
Diesel o0il and kerosene. The German
fuel installaticn, which had been de=-
signed for rapid refueling of night
fighters, was very useful for loading
tenker aircraft, its only drawba ck
being smell capeacity of the pumpse
Schelswiglend is perheps unique 83
far as +the operation is concerned in
thet there was & considerable time be-
tween the decision to bring the sta=
tion into use and the date when flying
commencede The result of this ves
thet the majority of the building im=
provements. required were completed be=
fore the station came into uses The
work thet wes carried out included:
s, construction of an additional
hangare
be Modification and extension of
spectacles for ease of loadinge
ce Construction of & large apron
to inorease the area of the
east hardstendingse
d. Rear Airfield Supply Organize=~
tion area developed on the east
side of the airfield end & reil-
way spur extended to this arees
e Avietion fuel storage instella=
tions enlarged.

Tegel

Tegel Airfield, 1in the French Sec-
tor of Berlin, did not exist prior to
the Airlift. The completely new base
was built solely to accommodate pert
of the overload of traffic burdening
Tempelhof and Gatowe. Isid out op an
area which previously had been ear-
marked as the most suitable place for
delivery of supplies by parachutey Te-
gel was ready for operation in approx-
imately four months from the start of
construction on 5 August 1948.

A single runway, 5,500 feet long
and 150 feet wide, was built of a 2=
inch thickness of tightlyepacked brick
rubble and crushed rock penetrated with
ap asphalt binding. In similar fash-
ion, aprons totaling 120,000 square
feet and 6,020 lineal feet of taxiways,
varying from 50 feet to 120 feet in



/idth, were constructed, The new base
also required access roads of 3,200 by
40 and 1,200 by 20 feet, and railroads
totaling 2,750 feet,

In addition, buildings were erscted
for administration, operstions, the
control tower, fire stati?h, infirmary,
tracsportation officey %9% guardhouse,
along with a warehouse, & small hangar
adequate hardstands, gand any other
facilities., A number of these installa-
tions were constructed by the French,
The BABS (Blind Approach Beacon System)
was installed by the British,

Tegel became fully operationmal 15
December and effectively reiieved the
traffic congestion at the other two
Berlin terminals, As the Airlift
phase-out started 1 August, a second
runway was opened,

Flying operations were controlled
by the USAF, while the French Air
Force dealt with the handling of cargo
and civilian labor,

Freight consisted primarily of coal,
liquid fuels and food brought in fram
Fassberg,Schleswiglend and Fuhlisbuttel

Tempelhof
Tempelhof wmes designed to be Rere
lin's principel civil airport and has

magnificent buildings, but high aparte
mont buildings surrounding it make ap-
proaches difficult for moderm aircraft

When the Alrlift commenced,the air=
field had a 4,587 by 120 foot PSP run=-
wey and an apron and connecting taxie
way built of concrete block. Construct
ed some 15 years ago, the huge opsre-
tions and administration building is

one of the most remarkable in the
world, boasting seven stories umder-
ground. During ¢the war years the
wnique structure housed, among other

things, a Messerschmitt ~factory and
a well-equipped hospital below ground.

In the early weeks it became evi=-
dent that Tempslhof's single, much=
used runway was not adequate to &ccomo-
date safely the heavy traffio of a
ma jor, sustained transport operation
such as the Airlift. The wet weather
in July and August 1548, and the oon=
tinued 1impact of heavily-loaded aire
oraft seriously weakened the landing

stripe Airliift a:thorities solved the
problem by w:terproofing and strengbi~

ening the ruwway with a mixture of
coarse sand and grit, hot tar wad
asphalts

To handle the Tfast-incoming flow
of traffic, a rew south rumway, 5,750
by 140 feet was built parallel to the
existing runwaye In lieu of  cexent
for concrete, wmavailable in Berlin, a
compact 18-inch layer of brick rubble
from bombed buildings was used success-
fully as a foundation. Construction
of a third perallel runway, 6,150 by
140 feet, with the same type of brick
rubble base, put Tempelhof in a much
better position tc cops with the grow-
ing volume of aAirlift traffic from
Rhein-Main end Wiesbadenes High inten=
sity approach and landing lights also
were installede.

Wiesbaden

Wiesbaden Air Force Base, one of
the Luftweffe's prize fighter bapses
during the war, played a prominent
role in the Airlift from the beginning
of the occupatione On 26 June 1948, a
handful of C=47s based &t Wiesbaden
helped lawnch Opereticn Vittles by
hauling 80 tons of food and supplies
Into Berline

Obliged to expand its facilities
repidly to meet Airlift demands, the
compactly laid=out airpert was in a
constent state of flux during the ear=
ly days of the operatione The 60th
Troop Carrier Group was hastily
brought to Wiesbaden from Keufbeuren
end its C=47 fleet shuttled in and out
of Berlin umtil the 317th TC Group
(C-548) arrived from the Far East.

The 60th TC Group then returned to
Kaufbeuren, but not for longe In De=
cember the Group was ocalled back to
Wiesbaden and equipped with C-54s.
From that point forwerd, operaiional
fecilities and personnel strength of
the airbase increased steadily. By
¥ay 1949 when the Airlift reached its
peak, 1,998 airmen, 418 orficers, eand
scores of GUerman personnel were en=
gaged in the opsration at wiesbadenes




luprovement projects completed at
the © irtield included the extension of
the runway from 5,500 to 7,000 feet
and the laying of 2,435 by 50 feet of
concrete taxiway, 2,000 by 120 feet of
PSP runway overrun, 4,760 feet of 25
foot wide access roads, 1,586 feet of
additionsl PSP taxiway, and 593,000
feet of PSP aprons. Thirty-seven hard-
stands, totaling 620,320 square feet,
were constructed, The warehouse and
fire station were doubled in size and
70 per cent of the garage space for
vehicles was rebuilt,

Among other additions were a new
166 by 88 foot hangar, a C-54 washraclk
a 175,000-gallon Avigas tan¥ form and
connecting rail spur, Dnew nose docks,
new generator house, a theater, gymna-
sium, snack bar, postoffice, and bowl-
ing alleys. To provide maximum opera-
tional safety, an effective system of
high-intensity s&pproach and runvay
lights was installed

The C-82 aireraft attached to the
Task Force were based here and most of
the miscellaneous freight and diffi-
cult loads from the U.S. Zone were
dispatched from this airfield.

Waunstorf

Wunstcrf was built
a German Bomber Group had been formed
there, and continued to operate fram
the field until 1940. From 1941 to the
end of the war, the activities of the
station were mainly connected with T-E
fighters, either operational or train-
ing. During the last few months, S-E
fighters also operated from the field.

in 1934. By 1939

In May 1945, No. 123 RAF Fighter
Bomber Wing commenced to fly from the
airfield and fighter bomber squadrons
continued to operate from the station
until it became an Airlift base.

The first detachment of Dakotas ar-
rived at Viunstorf on 25 June 1948 and
flew the first load into Berlin at dawn
on 28 June. This Dakota force remain-
ed only a few weeks at Wunstorf and
then moved to Fassberg. York aircraft

began to arrive on 2 July 1948 and com-
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menced to operate the next day. The
York squadrons that have flown from
this station are Nos. 40, 51, 59, 99,

206, 242, and 511.

Near the end of July 1948, the first
contingent of civil charter aircraft
arrived. Since that time, civil firms
which have operated from Wunstorf in-
clude British South American = Airways,
Skyways, and Flight Refueling. Commod-
jties lifted from this station included
coal, meat, dehydrated foods and 1li-
quid fuels of all kinds.

When the operation commenced, the
airfield possessed two concrete run-
ways, perimeter tracks and ladder-type
hardstandings. Apart from these, and
the aprons in front of the hangers,the

entire surface was grass. In addition,

the station had normal red funnel type
airfield lighting.

With the increase in the number of
aircraft, it became necessary to park
on the grass and, to prevent bogging,
seven pierced steel parking taxi tracks
were laid. In addition,
accommodations had to be increased con-
siderably, not only for the Royal Air
Force, but the army as well.

Two railway sidings were provided
especially for unloading aviation fuel,
one at the west end of No. 1 runway and
a second behind No. 3 hanger. A spec-
jal bulk gasoline and Diesel oil in-
stallation, six tanks of 12,000 gal-
lons each, was built with a pumphouse
and pipe lines to the refueling areaw
where tanker aircraft were loaded. An
average of about 70,000 gallons per
day passed through this insta}lation.

In September 1948, Horizontal Bar
and Center Line approach 1lighting, for
use in poor visibility, was installed.

The largest construction task under-
taken at this airfield was the pro-
vision of sufficient hardstandings.
Approximately 2,920,850 square feet
were built, giving parking space for
approximately 75 aircraft. In this
construction, approximately 93,000 tons
of railway stone and 49,000 tons of
tar macadam were used,

the domestic -
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The mission aocomplishment of the
Combined Airlift Task Force is reflec=
ted adequately by a total of 2,231,600
tons of food, fuel and supplies trens=
ported to Berlin 1in 266,644 trips by
air during the first 13 months of op-
erations.

The following breakdown shows the
total tonnege airlifted by USAF and
RAF elements of the CALTF, by types of
commodities:

TOTAL TONNAGE AIRLIFTED
CALTF

2231,599

<

\

N&Q
N\

AAIIN

NN

DUANAAANNY

\

RAFs Food, 238,016414C081,142,961¢%
Other, 135,036.4. Total, 516,014.24

TOTAL CALTF: Food, 534,31942e Coal
1,496,780.1s Other, 516,014+2¢ Total
2,231 ,599484

During the life of the mission, the
USAF wunits carried the bulk total tone
nage, while the British excelled in
the airlift of specialized commodities,
such as liquid fuelse It should be

JAN FEB MAR APR MAY JUNE JULY

1949
borne in mind, in making comperisons
of the effort, that the temnage goals
established early in the Airlift call=
ed for approximately this ratio, since
the American effort was based almost
exclusively upon the C=54, having a
oapacity of 10 toms, while the British
used various types of aircraft with
smaller carrying capacitiese

It is significant that 67 per cent
of the +total tonnage trensported was
cosles The complex economic life of
modern times 1is well jliustrated by
this basic neede.
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At the beginning of the Airlift flects an intense period of the Air-
4,500 tons per day was established as l1ifte During +that time there were
the minimum daily requirement and was problems involving weather, personnel,
set forth as the daily missione This supply, meintenance, and air  traffic
target wes met in September and Oct=  procedures which prevented sustaine d
ober,but efforts fell short by approx- peak operations wntil Aprile During
imately 800 tons daily in NovembereThe this period, however, total tonnage
target wes reached'again in December airlifted each month mounted steadilye
and the total effort far exceeded the In May the Task Force began averaging
daily tonnage target for the remeining better than 8,000 tons per day, hold-
months of the Airlift. The six-month ing this pace until 1 August 1949.
period from Ootober wntil April re-
. & il
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Daily Trips s

The density of air traffic in the per day, or more than one landing or
vicinity of Berlin can be visualized toke=off during every 60 seconds in
from the number of trips into the re- the 24-hour daye Bach eairport, there
ceiving airports of Tempelhof, Gatow fore, wes spproaching meximum utiliza=
and Tegel, which ranged from 868 per tion. TFor example, Tempelhof was av=
day in April to 886 in July 1949. eraging nearly 325 landings per day or
Each trip means a landing and a take= 67 per cent of the meximum possible
off, so the daily movements in and out on & three-minute interval betwsen
of the Berlin area were nearly 1,000 flights.

: AVERAGE DAILY TRIPS TO BERLIN
Ties BY MONTHS
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Hours Flown

During the l3-month period,the USAF 752 flying hours during the eight-
wits flew 567,537 hours. Prior to 1 month period from 1 December 948
Docesber 1948, the flying hours for  througn 31 July 1949. During tie susc
the British nits were n»t available, tained operations, the USAF C=54 units
but an  indication of their activity ‘?"erige" better than );2?00 ;j;:al i 7
can : ; ing hours per day, uhille u

be gained from the figwre of 116, averaged 600 total hours per day.
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Crew Utilization RAF and USAF wnits. It will be noted

After the early periods of trial that from August until November it was .
and error, & fairly stable air crew ub- necessary to use\ crews on an average
ilization of a little bettef than 24 33 hours per day,' due to shortages of

hours pér day was reached by both the  flying personnel. a
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v, HRS GROUP AIRCRAFT UTILIZATION
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Turn Around Times

The statisvics on the ground time
of operational eircraft at the Berlin
receiving airports reveal an interest-
ing trend dowuward in the three main
oategories of turn-around time, blook
time and wnioading time. At these aire
fields, by July 1949, the turn-arownd
time had been brought to an average of
approximately 32 minutes, block time

to about 18 minutes, and unloading
time to 12 minutes. The large reduc-
tion in over=all grouwnd time may be
attributed, in a large measure, to the
institution of Produotion Control pro=-
cedures which embraced time~and-motion
studies and other methods comparable
to those applied to a produstion line
in a faoctorye
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AVERAGE DAILY LANDINGS AT BERLIN AIRFIELDS
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Considerable experience had been
gained by both the RAF and the USAF in
air supply during the war, particularly
in the "Hump" operation and in Burma.

The Airlift served %o verify the
jessons learned during the war and
brought to 1light several new ones,

The more important of these lessons

are recapitulated below.

Qperations
T In an operation requiring de~

tailed air traffic control, it is im-
portant that control be vested in the
hands of one authority. Liaison is
insufficient, as differences of opin-
jon are bound to arise and one Comman-
der mist have the power to make deci-
sions. If this is not done, confusion
or lengthy negotiations may well result.

2. With a carefully regulated flow
of aircraft, straight-in approaches
end existing landing aids, & three~
minute landing interval can be main-
tained indefinitely exept when weather
conditions fall below minimum.

3, Strict flying discipline and a
standard flying pattern are essential
for flying safety.

4. The limitations of the present
day weather science cause & consider-
able waste of effort.

5. Aircraft
%upplied at a rate which will permit 8
to 12 hours daily utilization. It is
better to have a minimum pumber of air-
craft with higher utilization than a
higher number, with little utilization
correlating.

6. With a few exceptions, all the
airfields used had one~directional
landing strips. Only on rare occasions
did this curtail the operation of air-
eraft equipped with tricycle-type land-

ghould be manned and -
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CONCLUSIONS =--

ing gear. Aircraft with tailwheels,
however, frequently had to be grounded
when strong cross winds developed.
Distance Measuring Equipment would
considerably ease the problem of spac-
ing aircraft along routes with heavy
traffic flow and thereby considerably
enhance the safety margins.

Traffic

1. A Traffic (Air Freight) Section
should be part of any Airlift Task
Force, and personnel trained 1in the
handling of air freight and aircraft
loading should be available in suffi-
cient numbers.

2. The concentration of simllar
commodities at gelected bases, with ad-
vence information and plemning for
every load dispatched, results in
gtandardized procedures and minimum
loading time at all bases.

3, It is essential that tare weight
be reduced to a minimum in order that
the maximum useful load may be carried.
This is self-evident, but it is most
jmportant that this point is appreci-
ated at the source of supply.

Maintenance

1. Cycle reconditioning is a nec-
essary adjunct for maintenance support
of a long-ternm airlift.

2, Centralized maintenance control
is essential when large nunbers of
aircraft have to be scheduled for in-
spections and maintenance.

3. Maintenance inspections must be
Plexible and fitted to the operation.

Perscmnel

1, All personnel ordered +to duty
with an operation of this nature should
be given sufficient time to take care




of their personal affairs and prepare
for overseas shipment, All personnel
gshould be soreened prior to shipment
jn order to avoid personal hardships,
This action would eliminate many prob-
lems which have confronted this organ-
jzation, and would have a beneficial
eoffect on morale.

2. A reasonable tour of duty, de-
pending on local oonditions, mst be
established promptly in order that all
personnel are aware of rotational
privileges. This would preclude lower-
ing of morale and efficiency, as the
personnel would Ilmow their tour of
duty and effect appropriate settlement
of personal affairs.

3, Skilled personnel trained in
air transport techniques are desirable
in both tactical and support elements
from squadron through command level.
Crews must be thoroughly trained and
familiar with air transport operations
before being assigned. In additionm,
an adequate flow of qualified replace-
ments is required.

4, The utilization of indigenous
personnel in support of an air trans-
port operation has been highly success-
ful from an administrative as well as
a maintenance standpoint, A pool of
skilled and semi-skilled indigenous
personnel, requiring only transition
to proven methods and types of equip-
ment, is a potential which cannot be
overlooked in any future undertaking
and should be given primary considera-
tion in advance of actual commencement
of operations.

5. No suitable yardstick existed
for a sustained 24-hour operation of
this type. Actual flying hours re-
quired for each operating group divided
by the maximum desired flying hours
per orew and supporting personnsl
should be used-as the basis for per-
sonnel requirements. The tonnage tar-
get should be established at the start
of a future operation of this type.
and personnel should be furnished based
upon the yardstick of flying hewrs
generated. Increases in tonnage to b
transported should be accompanied dy
inoreased authorization of personmel.
Personnel gains within the Airlift

were utilized to increase utilization
of assigned aircraft and consequently
pno determination has yet been reached
as to the potentialities of such an
operation, providing suffioclent per-
gonnel of reguired types are readily
available.

As shown in the previous chapters,
the mission given to the Combined Air-
1ift Task Force was achieved. A total
of 2,231,600 tons of supplies were
flown into Berlin between 26th June
1948 and 1 August 1949, This repre-
sents an average of 5,579 tons daily
throughout the blockade.

The successful accomplishment of
the mission was due to many factors,
most of which are described in the
foregoing chapters of this report.
Basically, however, they can be re-
duced to the organization of the Air-
1ift, the spirit of the men taking part
in it, and the unstinted support pro-
vided by the higher formations of the
RAF and USAF, backed by their nationel
governments,

Some months were required for the
provision of sufficient personnel and
logistical support, but once these
were available the operation settled

into a steady and smooth routine.
There are major lessons that have be-

come increasingly obvious during the
Airlift. These are of sufficient im-
portance to warrant separate treatment.

Cooperation

The Airlift has been a truly com-
bined operation. It has been success-
ful through the joint efforts of many
services and many nationalities, but,
above all, it has proved that the war-
time cooperation between the RAF and
the USAF can continue in peace. Per-
sonnel of both services have worked
together in harmony. Minor difficul-
ties occurred through a lack of legal
provisions for discipline when the two
services are working together,



Use of Heavy Alrcralt

Another lesson was the economy of
the large aircraft. On the U.S, side
the 33-ton carrying C-47, the 10-ton
C-54 and, to a limited extent, 20 to 25-
ton carrying C-74 and C-97 have been
used. The use of the C-54 in place of
the C-47 showed a great saving in air-
crew, maintenance personnel and gas-
oline. The limited experience on the
sti11 heavier types indicated that
they would prove similarly more econ-
omical than the C-54.

Task Force iAobility
Experience on this Airlift and war-
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time transport operations has proved

that cargo and persommsl can be carried
between dny two points in the world,
regardless of geography or westher,
The same personmnel, the same aircraft,
and the same techniques could be used
to transport freight across the Atlan-
tic or between New York and the North
Pole. The only limiting factors are
the availability of equipment and
trained personnel. The mass movement
of cargo.add/or personnel in a sus-
tained effort, anywhere, any place and
at any time is not only possible, but
will undoubtedly become a vital factor
in any future operation.



