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On the morning of 11 November 1918, Alr Ssrvice units at the
front stood by waiting for the fog to lift so they could take to the
air. The orders for the day called for offensive operations o
destroy the German air service, protect friendly air and ground
forces, and harass enemy troops with machinegun fire and
bombs at every opportunity. The purchasing, shipping, and
receiving of supplies and equipment, conslruction of new facili-
ties, training of additional pilots and observers, and other busi-
ness necessary to support plans for defeating the Germans
continued as if the war would be of indefinite duration. But ali of
this was suddenly changed at 1100 hours.

With the Armistice in effect, combat units resumed training.
An air service was formed for duty in Germany with the army of
occupation. Work was quickly begun 1o terminale contracts,
stop construction, dispose of excess supplies and facilities,
phase out training programs, and return personnel and units to
the United States where most of the men would be discharged
and the units disbanded.

In the same period, at the end of 1318 and during the first part
of 1919. the Air Service, American Expeditionary Forces (AEF),
was reviewing World War I to see what had been learned that
might be of value to the postwar, peacetime Alr Service. DoCu-
mentary materials relating to this review—reports of 'assons
learned and a survey of the effects of bombing-—are presented
in this voiume.

As in previous volumes in this series, the general editorial
policy has been to hold the editing and annotation to a mini-
mum. All of the documents reproduced here have been taken
trom a microfilm copy of Edgar S. Gorrell, “History of the Air
Service, AEF." the original of which Is in the National Archives in
Washington, D.C

The editor wishes to express his appreciation to Lloyd H.
Cornett. Jr., Chief of the Albert F. Simpson Historical Research
Center, for his support and assistance; to Dorothy McCluskie,
Lois Wagner, Jane Motley, Carolyn Fulk, Kathy Nichols, and
Billie White for their excellent work in transcribing the docu-
ments and typing the manuscript; to John D. Ashmore and his
staff in the Cartographics Information Division of Air University
Library for maps and information about places mentioned 1n
documents used in this book; and to the many other peoplé who
contributed in various ways to the preparation of this volume.

Special recognition goes to Mr. Lawrence J. Paszek, Senior
Editor in the Office of Air Force History, for his work in the
selection and placement of photos, preparation of art, and for
guiding the manuscript through the various stages of publica-
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introduction

when the fighting was Ovel, Ma}. Gen. Mason M. Patrick,
Chief of Air Seryvice, American Expeditionary Forces, wanted to
fing out what tessons had been tearned, what knowledge had

been gained by Air Service personnet during World War |. He

directed that such information be sent to Cot. Edgar S. Gorrell,
Acsistant Chief of Staff, who was compiling the history of the

Air Service, AEF, and preparing a "Fina} Report” for Patrick to
give to Genera! Jehn J. Pershing, Commander-in-Chief, AEF.
No ane was to go home, Patrick said, until he had “furnished in
writing to Colonel Gorrell any intormation of vatue which he
possess{es] and which he has acquired while in the American

Air Service.'?
16, Gorrell put on paper his own experience

Selting an examp
in an earlier assignment as Chief of the Strategical Section, and

told ‘what he had learned trom his efforts to initiate a program of
strategical bombardment.? Brig. Gen. Benjamin D. Foulois,
Assistant Chief of Air Service at Tours, Col. Thomas Devvitt
Milling, Chief of Air Service of First Army, and Col. Frank P.
Lahm, Chie! of Air Service of Second Army, fotiowed suit. The
Chief of Air Service of Third Army, Brig. Gen. Wiltiam Mitchell,
contributed sorne valuable documents refating to his early work
on plans and programs of the Air Service, AEF?

As Patrick’'s orders filtered down through the various levels Of
organization, commanders of corps air services, groups, and
squadrons, statt otficers, flight leaders, pilots, observers, suppiy
officers, engineers, ‘armament officers, radio men, photog-
raphers, surgeons, and other U.S. Army officers assigned of
attached to Air Service units began writing reports. Sofre of the
reports, like the one written by a young intelligence officer, 2
Yale graduate who would return to his aima mater to become
Lampson Professor of Latin, were well-written documents,
carefully and thoughtfully prepared. Others obviously were
dashed off hurriedly to be rid of a distasteful and seemingly
nonsensical task as quickly and easily as possible. Someonsg at
the Second Artillery Aerial Cbservation School at Souge, found
still an easier way of meeting the requirement—a form letter for

use by officers at the school?
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Date

From: . * _
To: Col. Gorrell, Office Chief of Alr Service

Subject: Information. _ | _
1. In accordance with instructions contained in telegram Z 727

TG, from Chief Training Section, Headquarters Air Service,
Tours, the following certibcate is submitted. | |
2. 1 certify that | have acquired, while in the Auwr Service, no

information of value.
(Signed)

When such certificates had been completed and signed by 10
first and second lieutenants, they were collected by the
commandar, another first lievtenant, who sent them off 10
Colone! Gorrell, “in accordance with instr uctions." There wers

other officers, however, who had tearned a great deat and had

information worth recording but who apparently did not submit
reporis. There are no reports, for example, from Capt. Eddie
Rickenbacker and some other weli-known fliers who survived
the war, but in some instances, as in the case of Maj. Charles J.
Biddle. the men had left for the United States before General

Patrick’s order was received.

Receiving the reports, Cotonel Gorrell made them part of the
“History of the Air Service, AEF." Most of them were bound
together in Volume 15 of Series A, but others are scattered
through various volumes of the history. Apparently no one ever
attempted o organize and analyze the reports to see just what
had been [earned that might be of use in the future. The reports
evidently have not been much used for research. Scholars who
have examined them have been disappointed. As one of them
said, “The volumes entitied ‘Lessons Learned’ belie the promise
of the title: . . . they are unsystematic, not comprehensive, and
inconciusive."” Nevertheless, these reports, written by men who
had first-hand knowledge of the matters about which they
wrote, are valuable as primary source materials for World Warll,
They supply information and ofttimes present viewpoints not
lound in other source documents of the Air Service, AEF.
| Taken together, the reporis contain a considerable amount of
interesting and significant data on a variety of subjects—the
care and feeding of pilots (they should eat more prunes), what i1
was hk_e to be airsick in the back seat of a DH4 (clean your gog-
gles with the sieeve of your teddy bear), or, for example, how {0
fly th_rough an artiltery barrage (by a pilot who did it regularly
and lived to write down what he had 'earned). There are reports
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an how to avoid being shot down by anti-aircraflt shells, ma-
chine gun fire from the ground, or red-nosed Fokkers, the best
way (or ways—the men did not always agree) to carry cut &n
infantry contact or artillery adjustment or patrpl or ieconnais-
sance mission; how (O survive the forced landings t_hal wefe a
normal. expected part of flying in those days; why aviators were
such an undisciplined lof; how uncoooerative infantrymen were
and how little they appreciated the help given them by the avia-

tors: how hazardous a trailing antenna could be in formation fly-

ing; why some Alr Seryice activities should be placed_in charge
of civilian experts, or why those activities haq to be dlrected‘b-,«
military men; what was wrong—of right—with thf.a promolion
system, commissioning programs, O¢ gqunaery training, how this
effort or that was “ruined” by the Armistice (a lament sUng :a1l
through the ranks, from Maj. Gen. Mason M. Patrick and Brig.
Gen. William Mitchell on down); and what wonderful things
would have been accomplished “if the war had lasted six
months {onger.” | ‘

All thess and many other things—the poor constructionof ra-
diator caps, tail skids that wore out, propellers broken because
the wheels on the planes lacked mudg sards, etc.,—atfecting the
employment of aviation in World War § are brought outinthe re-

ports which follow.
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Col. Thomas DeWitt Milling
Chief of Air Service, First Army

The remarks and observations that Col. Thomas DaWitt Mili-
ing submitted in response to General Patrick’s instructions re-
trected broad and varied experience in U.S. mititary aviation. A
pioneer aviator who had learned Lo fly at College Park in 19_11_
Milling had set some of the early flying records in the United
Stales and had been involved in many of the early experiments
with aircralt in the U.S. Army. He had been one of the original

members of the 1st Aero Squadron and had flown with the

squadron in Mexico. Having been in charge of flight training in
the Signal Corps, he subsequently had served as chief of frain-
ing for the Air Service, AEF. Later he had commanded the 1st
Pursuit Wing and had served as Chiet of Stafl of the
Pursuit Wing and had served as Chief of Staff of the Air Service
of the First Army belore succeeding Mitchell as Chiel of Air Ser-
vice, First Army. Thus, Milling was well qualified tocommenton
such things as the state of the pre-war Air Service, problems ot
training the pilots and producing the airpianes required for the
war in Europe, conflicts that arose between the mililary and ci-

vilians and between the Air Service in Washington and the Air -

Service of the AEF, and, among other things, the development
of combat tactics in the Air Service, AEF.

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii s % m w4 M B B ETE

the United States knew anything about the Air Service or.had
any real knowledge about airplanes, types that should be
employed or the use that could be made of them, either from a
commercial standpaint or from the standpoint of war. This
cordition of affairs placed the Air Service at the beginning On a
very unstable footirg.

Durirg the trouble with Mexico, immediately preceding our
declaration of war on Germany, the Urited States possessed
x'erylfeu.' a‘rplaries. These consisted of a few school machines in
use in the training school and a few in <ervice in Mexico. At this
time the newspapers, based rn irformation suppled both by
civilians and by Army Officers, made an attack on the Signal
Corps eg2inst the machines then being used in Mexico. While
cerfain charges may have been tiue, no remedy was offered and

therefore the “muck-raking™ that took place did more harm than

At the time, thesg machines were the best obtainable in
the United States; it was impossible to purchase machines from
abroad; it was therefore a question of making the best use of
the equipment at hand.

When war was declared on Germany programs were drawn
showing what the United States could do towards buiking and
putting on the battle-front ol Europe an Air Service superior n
~umbers and efficikency to that of the Allies combined. This
program was undoubtedy based on the idea that has always

ceemed to exist in the United States, namely, that money can do

anything. It was evidently supposed that if a sufficient
aporopriation was socured from Congress, that no d_ifﬁculty
would be encountered in buikling the necessary equipment and

in training pilots. This at the time was an impossibility to thase
who appreciated the true situabon. -

The work of drawing up the plans and organization for the Air
Sorvice at the beginning of the war, with the exception of two or
three officers who knew something about aviation conditions, was
rurned over entirely to a board of men who had been successhul

0 civihan life, such as manufacturers, particularly that of
automobiles. This in itself, in my opinon, was a mistake. It is
believed that the services of men who have been successful in
the organization and handling of large business estabbshments in

ciil kfe can be well utitized in connection with Army work, but as

a rule they should be subordinate to trained officers of the
Army, as conditions enter that can only be met and handled by
men who have gained knowledge and experience by actual
military servie.

A publicity campaign was immediately begun and the people
were fed on rash promises, not only as to the number of planes
that could be put on the front, but also the wonderful things
they would do towards winning the war. While this may have

been necessary from a political standpoint in order to obtain the

appropriations asked of Congress, nevertheless it was apparent
that it would do more harm than good in the end

The programs drawn up for both the training of pilots and the
building of planes were entirely too optimistic. Thf: nxanu_fal;turers
of planes of course had to bid high on a production basis if they

expected to receive the orders. Considering the rr_mtter‘ in t}-:e
light of our experience obtained in buying planes In the United
States during the previous four or frve years, it was apparent

that these programs could not be met. The maximum Hgures for

the building, establishing and putting in service of the 55‘,110015
were employed with a corresponding maximum output in the
minimum of time. This, without considering carefully, the output
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frorn our schools during the previous years. |
if at the time the Air Service program was taken up, it had

been decided to develop the service on what might be
considered two separate programs, if is believed that many
difficulties would have been eliminated. The first program could
have provided for the immediate needs of all mobile troops by
copying standard makes of planes and motors pending such time
as the larger program calling for thousands of pilots and planes
with new equipment could be developed. 1t is also believed that
too much consideration has always been given to the views and
opinions of foreign officers, rather than placing full dependence
on those of our officers who, knowing our own peculiar
conditions. were, from their experience in aviaion, better fitted to
determine all questions affecting our senvice.

It is not believed that sufficient consideration was given {o the
planes that had been developed in the United States. In addition
to those selected for training purposes, there were two or three
types susceptible of development, which, in my opinon, would
have proved satisfactory for use on the front.

The organization as fnally built up in the United States and
that in Europe lacked co-ordination. If success was to be
obtaired it was essential that the closest co-operation and ¢o-
ordination should exist between the Air Service in Europe and in
the United States, bearing in mind always that the Air Service in
the United States existed purely for the purpase of supplying the
American Army in Europe with all the necessary personnel and
material. This seemed to have been Jost sight of. The Air Service
in Europe, due to the new conditions it had to face and being
directly in contact with conditions actually existing on the front,
developed a view-point which no ane in the United States could
possibly acquire urdess he had had the same experience In
Europe and especially on the front. The opinion of those in
Europe should have been accepted without question. Such was
not always the case. |

The program as outfined for the production of piots in the
United States was based on the number of schools to be
established, either two or four squadron stations. This was
figured on the maximum capacity of the schoat and a sutficeent
length o-f time was not allowed for the construction and
preparation of the school before it was supposed to produce its
maxirnum number of pilots. The fields should have been located
In thi“{SE sections afording the best climatic conditions. Instead of
establishing a lazge number of small schools, it is believed to be
a E‘C'T_fi‘f policy to establish a small number of large ones with a
:L;:ﬂ':"i“t_ number of outlying fields fo complete the full course of

y particular phase of training. The greatest care should have

in World Warl
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been exercised in the celection of commanding officers for _
«chools, as only in such cases can the best results be obtained,
+here morale is such a high factor and where the temperament
of the individual must be thoroughly studied an_d understood. [t
s not believed that thus was thoroughly apprem:at_ed.

The type of machine sels 'ed for primary traning, nan?eiy the
Curtiss J.IN.4, is believed to be good for the purpose. It is
understood that a sufhcient number of high powered machinzs,
sither single or two place, could not be obtained. It is believed,
however, that a mistake was made in holding back pupils m the
Grates who had from 100 to 150 hours flying, even though it had
heen on Curtiss J.IN.4 machines, awaiting such time as faster
machines were available. The man who is thoroughly tra‘m?d to
fly and has had a large amount of practice, even on machines ol
this type, will require but little additional traxr{ing_ on faster types
to equip him for work over the front. The principal reason for
employing three or four different types in training a piot 1s to
cut the time as short as possible consistent with the results. If a
sufficient amount of time can be devoted on a slowwer type
machine, all results can be obtained except the finishing touches.
In spite of the information received from the States that fully

trained personne! would arrive ready for the lrcn'!t in a short
time, it was determined to maintain the schools in Europe with
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:doa in view of using them for revision and_se!ecmn _-:-f pupils
L}:fhﬁafmm the States. By this method 3 Wp.r who arrived for
phase of work such as pursuit, bpmbardrnent or
otherwise, would be sent to the school in question an-d_ after
being examined, would remain there for the length ol time
necessary to determine that he was competent be-fﬂre being sent
to the front. This period would probably have ':'aned fromn one to
three weeks. This unfortunately never had a lair test, as men E
were sent over in all stages of training.

The method of training folowed in our schools in France was
hased on the French system. This method was based ona 3
system of indridual training, the result of which may be seen in %,
the “French Ace,” rather than teamwork and formation ﬂyl.n_g.‘ ‘
We never fully appreciated the necessity for training in formation
work until after the Battle of St. Mihiel. Steps were then taken
by the Training Department of the Air Service to change the
course of instruction in order to institute this new method.

tn order to develop pilots of espree and to instill in them the
desire to be constantly “on the job,” regardless of conditions,

c .-'H:-l Lk

was essential that they receive proper freatment in the schools;

. other wotds “morale,” one of the biggest factors of success in

the Air Service, had 1o be maintained. Due to the congestion of
cadets sent over from the States for training, there was much 2
dissatisfaction. In many cases cadets who werg sent to Europe, '
because of their high standing on graduation from ground 2

schools, were still privates when men who had attended s<hood

aith them began to arrive as first keutenants. The mixing of
cadets and officers, who had been at the same ground schools
together, was very detrimental. In other cases, due probably to 3
the shartage of enlisted personnel, they were recuired to do 5
police work and other odd jobs. Under the conditicns this may
have been necessary; however it s believed that it would be
beltter policy to establish a definite status for these men which
could be clearly defined and followed.

The bombardment school at Clermont-Ferrand was inspected
by the undersigned in the early part of last Spring. The school at
that time was in very poor shape, discipline lax and morale poor.

L, 17

It is believed that the resulting poor morale in the bornbardment .'_

units at the begirning of the Argonre offensie was due in a

larae measure to the conditions existing at this school, Fa

Lr - to the shortage of our Air Service during the battles of
St. Mihwl and the Argonne and the fact that we were unable to
obtain a sufficient number of squadrons from the French to take
care of the sector alloted us, it was necessary to take squadrons
of enlisted perscnnel directly into the army area and organize
them as fighting units while the battie was in progress. It is
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believed that it is only due to the high character of our
personnel that this was possible and that the resuiting fine
cervice was obtained from the units so organized.

Some trouble has been encountered in maintaining harmony
between the flying and nonflying personnel. This is due
orincipally to the fact that the flying personnel as a whole looks
upon the average healthy man who holds a ronflying position as
one who has either obtained it through political influence or who
desires to escape danger. [t is believed that the best way to
cradicate this situation is to place all flying officers who through
wounds, nervousness or other causes lose their usefulness as
nilots over the front, but who are still capable of performing non-
fying duty, in these positions.

So far as fMying personnel is concerned, pilots, as a rule,
should be between 19 and 24 years of age, observers 23 to 30.
Also it is not thought necessary that an observer should be
forced to undergo the same physical examination as a piot, nor
that exactly the same physical qualifications should be required
of him.

At the beginning of the battle of Chateau Thierry, the tactics
smployed by our Air Service were in general what we had
warned from the French and Brtish. [t soon became apparent
that their method of employing the pursuit in large massed
patrols was not the most effective. It was therefore decided that
while the large numerical strength of patrols should be
maintained, instead of employing the patrol in one massed
formation as was commonly the case, the formation should be
made up of small groups in echelon properly articulated and
within supporting distance. In this way only one small group
could be thrown into confusion i attacked and the remaining
groups would be in a position to counter attack. This method
proved very effective, as is shown by the fact that it was
immediately adopted by the Germans. The lessons learned in this
battle in the employment of pursuit and Corps Observation
proved of great value to us later. During this battle the only
American units employed were pursuit and corps observation, all
urder the general command of the French. It was not untd the
beginning of the battle of St. Mihiel that our Air Service began
to function under American command throughout.

Our Air Service for this battle consisted of about 45%
American and 55% French but all under the command of an
American Chief of Air Service. The lessons learned at Chateau
Thierry were taken advantage of with excellent resuits. Our
pursuit was equipped with bomb racks to carry hght bombs for
use against concentrations of enemy ground troops, COnvoys,
etc. One group was held in reserve for this purposz and to meet
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oncentration of enemy aircraft. In the withdrawal of

the Germans from the salient the wiseness of this move was
choun, 2§ an opportunity was afforded on the afternoon of the
12(h 1o attack heavy congestions of traffic and troops with
hombs and machine guns. Thereafter the general policy was 1o
always retain one group In reserve. However, such a group was
ot idle during the day. H its services were not needed to meet
concentrations of enemy aircralt or if no special concentrations
of enemy troops or convoys could be discovered, it was sent out
at various times during the day as concentrated palrols to sweep
the front.

The First American Pursuit Group was given an entirely rew
phase of work which had never before been tried, namely, what
we might call “low flying”. This was done in order to attack the
Corps Air Service of the enemy, to prevent his battle-planes
from operating successfully and for the purpose of attacking and
destroying balloens. Up 1o this time the tendency in pursuit had
been to work at higher and higher altitudes. By instituting this
method of Jow flying in the offensive we were able to combat
successhully the German battle-planes, which up to this time had
been able to work unhindered and in addition to place a full
barrier of pursuit on the front.

The day bombardment was employed as the French and
Brtish had alwauvs used it, practically without protection, to
attack importan’. hostile P.C’s and points of strategic value from
ten to twenty xilometers behind the lines. This method of
employrrent is highly unsatisfactory and is attendant with what
might be considered heawy lasses. It is believed that the
Germans, realizing this, never seriously employed or attempted
to organize day bombardment units. As will be explained later, in
the Argonne-Meuse offensive, however, the method which we
emrploved in using the day bombardment together with the
pursuit not only did away with excessive lkosses but also
increased our efhcwency.

After the BRattle of St. Mihiel the transfer of the units to the
new fields for the ArgonneMeuse offerisive was completed in
ample time for the attack on September 26th without the pursuit
ever ceasing its work, but with great difficulty on account of the
lack of transportation. It might be pointed out in this connection
that if the Air Service is ever to be successful in the field,
especially in the system of open warfare which had been reached
;]L;lnnﬁ the last months of the war, they must be equipped with a

'—;1 ‘3‘i ?‘*‘*"am e “31f transportation in DEdET that they may be
?c;jfl ;;Zimog‘ E‘t::awa}i cnly by using our transportation twenty-
transporfat }zn iy ] t the move was compfetgd,_ but the
as left in such shape that a similar movement
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i hae been demonstrated without

stion that if mobility of Air Service units is to be realized, it
. ossential that the Air Service have and control its own motor
transpori serve. -

At the beginning of the Argonne-Meuse offensive our g-‘._anera'l
1actics of employment were retained. After our attac}q wh}ch‘
began on September 26th was checked, the air fighting cqntmued
to be very severe. For a period of about ten days, or until
sbout Oclober 12th, we encounteted difficulty on account of the
losses in the day bombardment. This was having an effect on
their morale. 1t was therefore decided to employ them only in

connection with the pursuit. On Oxctober 12th, therefore, one

pursuit group was sent as protection for the da_y bombardment;

this protection being aforded by set . ) a
rendezvous over the target to be bombed, the pursuit being in

place in groups above and below the level at which.the bombers
were operating. The presence of day bombardment always _draws
out the opposing pursuit, and as a consequence our pursuit was
aHforded an opporttunity to attack their opponents a5 soON 35
they appeared in view. This method proved highly successful
with practically no loss to the bombardment. [t was lhe_n det:nduefl
to continue the development of this rmthod by employing
in greater numbers and loading them with hight b?mbs at the
same time. During the succe _ K
bombardment was made in conjunction with one pursuit group.
For the afternoon raid a time was selected so that the bombers
would be across the lines dunng the last hour of d-ay_ﬁght. In this
way all pursuit could be concentrated wAth th-f: bom_bmg an:d a
force of from 140 to 180 machines employed in a single raid.
These raids proved so successtul that during the last days of t!'w
hattle approximately 75% of the total planes brought down dunng
the day occurred as a result of these raids. ngr escorting the
bombers back to the lines, the pursuit would disperse and Evcm.ld
ciralf the front line troops, machine gunning any concentrations
of the enemy that could be discovered and clear the front of
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any sudden concentration of enemy aircraft. In t!'re withdrawal of
the Germans from the salient the wiseness of this move was
chown, as an opportunity was atforded on the afternoon of the
12th to attack heavy congestions of traffic and troops with
bombs and machine guns. Therealter the general policy was lo
ahways retain one group in reserve. However, such a group was
not idle during the day. If its services were not needed to meet
concentrations of enemy aircraft or if no special concentrations
of enemy troops Or CONVOYS could be discovered, it was sent out
at various times during the day as concentrated patrols to sweep
the front.

The First American Pursuit Group was given an entirely new
phase of work which had never before been tried, namely, what
we might call “low flying”. This was done in order to attack the
Corps Air Service of the enemy, 10 prevent his battle-planes
from operating successfully and for the purpose of attacking and
destroying balloons. Up to this time the tendency in pursuit had
been to work at higher and higher altitudes. By instituting this
method of low flying in the offensive ‘we were able to combat
successfully the German battle-planes, which up to this time had
been able to work unhindered and in addition to place a full
barrier of pursuit on the front.

The day bombardment was employed as the French and
British had alvays used it, practically without protection, to
attack important hostle P.C.’s and points of sirategic value from
ten to twenty kilometers behind the lines. This method of
emgloyment is highly unsatisfactory and is attendant with whal
might be considered heavy Yosses. It is believed that the
Germans, realizing this, never seriously employed or attempted
to organize day bombardment units. As will be explained later, in
the Argonne-Meuse offensae, however, the method which we
employed in using the day bombardment together with the
pursuit not only did away with excessive losses but also
increased our efficiency.

After the Battle of St. Mihiel the transfer of the units to the
new fields for the Argonne-Meuse offensive was completed in
ample time for the attack on September 26th without the pursuit
ever ceasing its work, but with great difficulty on account of the
lack of transportation. It might be pointed out in this connection
that it the Air Service is ever to be successhl in the feld,
especially in the system of open warfare which had been reached
dunng the last months of the war, they must be equipped with a
full allowance of transportation in order that they may be
absolutely mobile. It was only by using our transportation twenty-
four hours a day that the move was completed, but the
transportation was left in such shape that a similar movement
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would have been impossible. It has been Eien:romtrated mji!hc-u!
question that i mobility of Air Service units is ta be realized, it
i« essential that the Air Service have and control its own motor
transport service. 1

At the beginning of the Argonne-Meuse offensive our gw_meral
tactics of employment were retained. After our atlac_k wh:ch‘
began on September 26th was checked, the air fighting cqnhnued
to be very severe. For 2 period of about ten days, or untd
about October 12th, we encountered ditﬁ-culty_on account of the
losses in the day bombardment. This was having an effect on
their morale. {t was therefore decided to employ them only in
connection with the pursuit. On Oclober 12th, therefore, one
putsuit group was sent as pmtectionifnr the day bombardment;
this protection being afforded by setting a dehnute hour I‘q{ a
rendezvous over the target to be bombed, the p!:Jrsmt being in
place in groups above and below the level at which.the bombers
were operating. The presence of day bombardment always _dfaws
out the opposing pursuit, and as 2 consequence our pursul was
aHorded an opportunity (o attack their opponents as soon as
they appeared in view. This method proved successful
with practically no loss to the bombardment. [t was thtgn decnded
o continue the development of this method by employing pursuit
in greater numbers and loading them with fight b-t_:rmbs at the
came time. During the succeeding days the morning ran_-d by day
bombardment was made in conjunction with one pursuit group.
For the afternoon raid a time was celected so that the bombers
would be across the fines dunng the last hour of d.a.y_ljghl. In this
way afl pursuit could be concentrated with the bom}:u&g and 2
force of from 140 to 180 machines emp!oy_'ed in a single raid. .
These raids proved so successful that dunng the last d-ays Ef t
battle approximately 75% of the total planes brought down lr.:nl'rg
the day occurred as a result of these raids. After escorting | eH
bombers back to the lines, the pursuit m?uld disperse and wou
<traff the front line troops, machine gunning ary concentrations
of the enemy that could be discovered and clear the front of

opposing machines.
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any sudden concentration of enemy aircraft. In the '-'“"'lhdr"-"wa' of
the Germans from the saltent the wiseness ol this move “I?She
shown, as an opportunity was alforded on the aiterncon a {

19th to attack heavy congestions of traffic and troops wit

bombs and machine quns. Therealter the gereral policy was 1o
always refain one group In reserve. However, such a group was
not idle during the day. If Hs senices were nnt needed to meet
concentrations of enemy aircraft or if no spe.: il cgncentratmns
of enemy troops or convoys could be discovered, it was sent out
at various times during the day as concentrated patrols to sweep
the {ront. _ _

The First American Pursuit Group was given an entirely new
phase of work which had never before be?n tned, namely, what
we might call “low flying”. This was dore in a_rder to attack the
Corps Air Service of the enemy, to prevent his batt!ep-!a::\es
from operating successfully and for the purpose qf_ allacl-urfg and
destroying balloons, Up to this time the tendency in pursuit h&d
been to work at higher and higher altitudes. By instituting this
method of low flying in the offensive we were able m.co_mbat
successfully the German battle-planes, which up to this time had
been1 able to work unhindered and in addition to place a full '
barrier of pursuit on the front.

The day bombardment was employed as the Frenc_h and
British had always used it, practically without protection, to
attack important hastile P.C.’s and points of strategic value from
ten to twenty kilometers behind the lines. This method of
erployment is highly unsatisfactory and is attendant with what
might be considered heavy losses. It is bebeved that the
Germans, realizing this, never seriously employed or attempted
to organize day bombardment units. As will be explained later, in
the Argonne-Meuse offensive, however, the method which we
emploved in using the day bombardment together with the
pursuit not only did away with excessive losses but also
increased our etliciency.

AfRter the Battle of St. Mihiel the transfer of the units to the
new fields for the Argorne-Meuse offensive was completed in
ample time for the attack on September 26th without the pursuit
ever ceasing its work, but with great difficulty on account of the
lack of transportation. It might be pointed out in this connection
that if the Air Service is ever to be successful in the feld,
especially in the system of open warfare which had been reached
during the last months of the war, they must be equipped with a
full allowance of transportation in order that they may be
absolutely mobile. It was cnly by using our transportation twenty-
four hours a day that the move was completed, but the
transporiation was left in sich shape that a similar movement
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been impossible. It has been @en}anstrated without
“::ifb:a:}fat if mobility of Air Service urits is to be realized, i
; t the Air Service have and control its own motor

It service. _
m:fﬁe beginning of the Argonne-Meuse olffenswe our general

) toument were retained. After our atlac}c Wh.ICh*
?:-;:: ;: ggtz;ber 26th was checked, the air fighting cn&'utmued
to be very severe. For a period of abopt ten days, or unt .
about October 12th, we encountered difficulty on accc;.mlt )
lssses in the day bombardment. ‘!_'hss was having an effect on
their morale. It was therefore decided to employ them only in
connection with the pursuit. On chob-er 12th, lherefnéz,dane X
pursuit group was sent 3as pmtectn:-n_fur the d-a}.l m fr _m:n ,
this protection being allorded by setting a definite hour 1or y
rondezvous over the target to be bombed, the pnfn*sn.u?t.1 beu‘ngbo o
place in groups above and below the level at wh:ch,i:h:*a rgmws
were operating. The presence of day bombardment ys_t 2
out the opposing pursuit, and as a consequence OUT PUTSU] 5
aflorded an opportunity to attack their opponents as soo& a.1
they appeared in view. This method proved highly sucht;e dzc o
with practically no loss to the bort:xbardment. [t was Il 2N ded
to continue the development of this method by emp bc;snn? ITF'):
in greater numbers and loading them with light bom a]':l e
<ame bime. During the succeeding d-.:ws thf: MOrning ra y
bombardment was made in conjunction with one pursuit grog:ep.
For the afternoon raid a time was selecled so that thg bortlu trl-?
would be across the lines during the last hour of dasthght_n; is
way all pursuit could be concentrated with thg bombmg a < a
force of from 140 to 180 machines emplog:ed in a sungI;a ra e
These raids proved so successtul that during the last days ©

battle approximately 75% of the total planes brought down during

the day occurred as a result of these raids. After e&mrtg&g -.::}:ﬂd
bombers back to the lines, the pursuit w?uH disperse at wou
straff the front line troops, machine gunning any conc;an r: :

of the enemy that could be discovered and clear the front ©

apnasing machines.
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In connection with the day bombardment, it might be
mentioned that another reason which existed for their fow
morale was due to the fact that the type of machine with which
three of the squadions were equipped, the D.H 4, carried gas
tanks which were unprotected against fire. It seems that 1t would
have been a simple matter to have foreseen the necessity of
supphing protected tanks. Successful experiments with such
tanks had been made in the United States before the
undersigned Tefl there, which was in August 1917. There are
numerous cases where these machines were set on fire, not
only when being attacked by enemy machines, but also when
being struck by enemy anti-aircraft. French machines with
protected tanks were returning to our lines intact with
numberless holes in their gas tanks, one specific case of which ]
know having fourteen.

During the month of October an additional pursuit squadron
was brought to the front and equipped with Sopwith Camels for
the purpase of being used for night work. This squadron was
put into shape very quickly and did very good work on night
patrols. However, the Germans were not employing their large
bombers over the front at this time and only one opportunity
was given for them 1o engage in combat with an enemy plane.
Unlortunately this fook place without the aid of searchlights and
no results were obtained. However, a sufficient amount ol

experierce was obtained from this squadron to show that it is as
practicable as day pursuit and if proper haison is maintained with
the anti-aircraft service, that the employment of night bombers
without protection will be a difficult matter in the huture. At the
time the armistice was signed provision was being made to equip
this night pursuit squadron with bomb racks for the use of light
bombs against the front lire trenches. Such bombs would cause
httle, if any, real damage against the ememy but from experience
with our own troops, it would have a great effect on their
morale. The night pursuit can be very welt employed in
conrection with night squadrons, whether of the night
reconraissarce or night bombing type.

Numerous cases occurred where both German pillots and
Giﬂman observers saved themselves from being killed by leaping
with parachutes from their plane when #t caught on fie. From
exarmination made of several men who descended in this manner
it was found that their machines had not been designed nor .
c-:-rtstruc!?d ir_1 th-_e factones to carry parachutes but that they
were carned in different ways; in some cases they were used as
522t cushions, in other cases they were carried strapped to the
cack However no case is known where any observer or pilot
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jumped and his parachute failed to open. It is believed thit it
would be a simple matter to arrange {or receptacles for the
nstallation of parachutes in all machines when they are

red.
ma[ntnu éa{r::: beieved that the so-called IwP'Iace ﬁghter_—ha.sug,:t
demonstrated the fact that it can be tgansﬁergd_tu IE‘J'EISI‘-:. ess
it is intended to use such a machine in connection mr:&ed .
observation ot bombardment, its use is not recomme CLf
.« intended to be used in connection with observation ot
bombardment it 15 not seen where it would be sufﬁcmnty
superior to the types of machines now used for ﬂ'\-:;\lI o this
purpose to warrant the use of material and personne Drﬁghters
purpose alone. In the natural course of events ong-dace l
<hould continue to improve in perft?rn)ance as rqpld}y as ah WO
olace fighter and will therefore retain Hs advapl_age from t ;a .
standpoint of speed and rnaneuuerabihly. Nso in any two- .ci: t
machine the fighting is done by the man in the rear seeln: arih:m
by the man who operates the bow-guns. In such case the p

uvers the machine so as to put his gunner in posibhon
mn?li.:fe he can fire in the most effectrre manner. When ﬁaced in
this position he 1S usually going away from the enemy. ndEth
therefote immediately places himself on th:;.: de[ensti.re anc ! e
offensive spirit #s lost. It 1s beleved that this aﬁensr:.'e 5pmt ﬁtly
essential and can only be obtained where the piot is cc}:nstan
going forward and toward his adversary. ‘Un@u&edi]:d‘ :.&3 u.:&
place fighter was designed with the idea In view of o
combat. which had been the rule up to the last few: mon e
the war. It is believed that the best tw&place_mchne WO s
able to defeat the ordinary single-seater machine. However, ;ed N
must be remembered that the one-place fighters are only u dm
groups and that it s against the rule of our service ﬁ_:n{ ;dr'r::dua}
leave his formation for the sole purpose dr.'rf indulging n | éd o
combat. The socalled making of “aces™ 1S not countenanc 1
our service and undoubtedty this is the main reason why '.n.st ot
have been so successful in making a record with our pursu

has been equalled by no other service in the world.
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of Corps Air Service Commander could be done away with, as ;
T | 3 the airplanes and balloons could be co-ordinated by G3. | b g
E However. there should always be a thoroughly trained Air 5 g
Air Service Commander, First Army E Senvice Officer with sufficient rank for his opinion to carry 30 B
weight as a member of G-3 of the Corps. 3
In addition lo a statement of lessons learned, Milling was [ R EE R
asked to make recommendations for changes in the Tables of _ o il
Organization (see appendix A). The following recommenda- A Divisional Air Service is rot recorn_n'rerde}:l. - &
tions were provided to the Chief of Air Service, AEF on 11 Janu- 1. Due to constant fljangmg_of divisions in attack it wi i3
ary 1919 by Maj. R. L. Walsh, Chief of Staff, acting for, and in the require an excess of [_)msprm Air Service. " % 11
absence of, the Army Air Service Commander, Colonel Mitling. 2. li is uneconomical |n+both personnel apd matenel. . i
while the recommendations pertain mainly o specific authori- g 3. The necessary cohesion and CO“‘FO"‘ will be _k’“ in t
zations, the commentary contains some significant remarks 3 Corps Air Service. g%
(extracted below) about the organization and empioyment of i DR
aviation. e
This table [of organization for Headquarters, G.H.Q. Air Service E
| _ 3 Reserve] should be that necessary for a Headquarters, Group of 1 l '
It must be remembered that each war is fought in a different Armies or an advanced General Headquarters. These -
manner from the previous one; therefore organization and S headquarters should control the lazge bases and feed supplies LT
equipment in this war is pot necessarly that which will be used and personnel to the small bases {depots) of each army. The L
in the next war. This was not an open and mobile war but a - pérmnnel and equipment should be that necessary to operate in ok
stationary war and the organization and equipment is more or this manner. | 13 z
fess based on that idea. There should also be a reserve independent force, under the SRR -
The Operations Department must be considered as one of the ; command of the Group of Armies, capable of being placed at | 13
most important in alt Headquarters units . . . Headquarters officers the mast vital points to assist the Army Air Service. This should {1y 8
should be men who have had experience ard they should have a " be large and contain picked units. [t should be made up mostly FHE
constant knowledge of the situation by actually flying themselves. of pursuit and bombardment units.
There should also be schools established to train Air Service R L L. caonae i, r e
4 Staff officers in all branches of the Air Service and also in the : S ‘ . R
work of the line and work of the balloons, SENE
- In the employment of bombardment and pursuit together it
was found that better results were obtained when both were ¥ 50
under one head. But with trained staffs, there should be no : 3
difficulty inr\‘fmpe?;ting pursuit and bombardment, and in such
an event this would not be necessary. There should be one L
pursuit group in the army assigried to low flying work against 001 Fl’ﬂ.ﬂl-( P I.ahrn w' < |
R battle planes and balloons. This group should have night fhying Chief of Air Service, Second Army fig
equipment as the work is such that it requires “taking off” or _ *Lf
lnding in the dark.” There shoul also be two night pursuit Col. Frank P. Lahm, who was 10 years older than Milling, had e
squad;ans. These six squadrons are included in the 24 for the entered aviation by way of baliooning, in which his father was B
army: interested. The younger Lahm had learned to fly a balloon In ; B
........................................................ . france and had won the first James Gordon B:n::g ;g::r:’::' { :
3 tional Balloon Race, in 1906. The following year he )
ar:j ﬁl Ep;rrlsmcr;r;ﬂ a:t':d c;mmﬁeg of the Observation Group Py Sigrl-"'lidalo lhc; Aeronautical Division of the Signal Corps, ancitﬂ{o " Col. Lahm.
thoraughly trainedpinozg:e v th.e C':"E'B are N years later he had become the first member of the U.S. Army 10
employment of Air Service, the position
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go ugp in an airplane and the second to make a solo flight, ._S“»ent
to Fort McKinley in a cavalry assignment, he had started military
aviation in the Philippines. Later he had been secrelary of the
Signa! Corps” Aviator School at San Oiego and comma nder of
the Balloon School at Omaha. Sent to France in September
1917, he had been placed in charge of balloon activities in the
AEF. Later he had served as a batloon representative at GHQ,
AEF, chief of the advance section of the balloon service, and on
the staff of G-3, Headquariers, First Army, before being made
Chief of Air Service, Second Army, in Oclober 1918. Lahm’s re-
port on lessons learned was in two parts, the first being con-
cerned with the Air Service in general and heavier-than-air avia-
tian in particular {below), the second pertaining to balloons {see
helow, Document 72).

Historical. Like the entire Army, we had the problem of rapidly
organizing, training, equipping and putting on the front, a large
Air Service.

We suffered first from lack of a reasonable nucleus with which
to start, then from lack of coordination between efforts in the
US. and those in the AE.F. This was early recognized and
laison officers were exchanged, but they frequently did not have
full knowledge of the conditions on which they were to report,
moreover in the case of officers returning to the US,, [
know that conditions changed rapidly, and information taken
back by them, was frequently superannuated by the time it was
delivered

The Air Senvice in the U.S. worked along certain lines, but we
did not know in France, just what these lines were. For instance,
trained personne! was supposed to come from the US. and at a
time when trained personnel was lackirg in France, we knew
that there was supposed to be some 16,000 aviators in the
service, but sufficient were nct obtainable to maintain a dozen
squadrons on the front. The US. had laited to foresee the large
overhead required in producing rapidly a large trained personnel,
consequently many of the earlier trained ones were held at
nstruchon centers starting right from the ground schools in the
U.S. and up to the final training schools in France, from which
aviators were sent into squadrons. Our permanent training cadre
maintained with the colors after the war, should be large enough
to suddenly take the largest influx of green material that ary
future war may call on us to train and put on the front. We
know now what machirery is required for this purpose. We
should never again find the “neck of the bottle” to be, for
instance, zenal gunrery. With our past experience, no one-

. 1
.
) ey A L g ]

=y o — = — ==

ina should be overlooked, but a symmetrically

ﬁEEEpEé I;;stenn? should be maint_ained in lime o_f_p-eace. thal_
a1l produce completely trained aviators with facilities {or passing
them from one phase of their traming to the next without delay.
We should be self dependent and never have to depend on
loreign services to assist in our training, uthzing them simply for
broadening our knowledge and view point. From my personal
knowledge 1 know that the training gren our pilots and
chservers in French units, airplane as well*as balloon, was of
aterial value to them in their later work in our own squadrons
on the front. It is not sufficient to have trained officers of the
French and British Air Servces attajcl:efi ht:arI mﬁlfﬁtr;e;:m;; section

me, we should continue to maintan at 2 ,
;er:;nnel under instructions in foreign schools, as has been done
in our cavalry service [or many years pa:tt. Ame:_rn:an officers
«ho had the advantage of the course of instruction at the
Frerch Cavalry School of Apphcation at Saumur,” were of
material assistance in developing our own Cavalry Service. Th_e
Air Service should follow this principle and keep up _the date in
all the developments of foreign aviation, French, British as well

errnan.
asCGmrdinatbn is a subject on which we have ]earn:ed many
lessors. ] believe a well organized cmrdinqtm section, operating
a year ago would have assisted materially in the development of

the Air Service in Europe. At first we were ahead on pilots and

. : b
observers, sending the trained men to Fre_-nch and Britis
squadrons while waiting for planes to equip the'squadrmmﬁ we
did have. This existed from perhaps February 1l July, & en we
iound we had a sufficient supply of planes, but piots a

particularly observers, were lacking, and before this, the shortage

rvce squadrons had made itself felt. A coordination section

-.jSfld hauﬁmeseen some of this difficulty. However, neither a
coordination section nor any other amount of foresight will ever
be able to avercome the difficuities which resuheg frorr) our
being dependent on our Albes for {uppﬂying us with ships Iand
with training our personnel. [t is evident that we must be In a
pasition to supply all our own needs, and our fu_.:ture plans
should be based on this plan. It is probably Eﬂtlfe_ly unnecessary
to state that money and men in unlimited quantites will not
mobilize an Air Service in time of war. We had both, but took
just a year to put our first squadron on the front, from the time
war was declared. ‘ -

aA fixed policy was another one of our difhiculties. At one time
early in 1918, three different orgamzahons for a balloon Cﬂ-t'ﬁpanf:;
were in effect. Companies were arriving from the U.S. compose
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of six officers and ninety-one mern, the nrga_ni.zaﬁn}n which h.fad
been approved in the 1.S. the previous spring. As 2 resuit o

investigations carried oninfrarxe, a balloon company

organization of nine offcers and two hundred men had been

apptoved at GHQ A E. F.. sent to the U.S. and approved by

ar Department. About this time a new 0133 nization was
g;zp‘ised aﬁ adopted inthe AE F. cutting down the nurn}:ner of
officers by one 2nd the numbet of enlisted men by thirty. hﬂ'
one of the three organizations was perfiect, but the continuation
of any one of them at least for 2 reasonable length of time
would have resulted in less confusion and greater efﬁcwnc_g,{. ;
think we should take this lesson to heart and avoid a repetition
of it in the future. Another exampie, has been the First ._Mr
Depot. This has at various times been dest‘i‘ned as a main su pply
depot, an advanced depot and 2 park. While its functions were

being discussed and changed, squadrons came to the front and 3

the depot was unprepared to handle to work at hand. | suggest
that first a well thought out system of supply be adopted to

meet any kind of warfare we may be called upon ta condut,

and that c onservatism be exercised in all changes of crganization
and supply. once reasonable systems have been adopted.
Swapping horses in the middle of the stream is known to be
bad policy.

Tactically [ believe our Air Service has been as sound as that
of the British, French or German. Tactics have been in a stage
of development right up to the end and probably would have
continued to change rapidly and radically as equipment changed
and the war progressed. In Jess than a year we passed from the
exploits of individual “aces™ to the well thought out operations of
teams. Team work must be the basis of future tactical
development as Hlustrated by the French Aerial Division.
Formation flying must be given a place of great imporiance,
starting with the patrol of a flight and working up to groups ol
squadrons operating together in bombardment and pursuit. It has
been recognized for some time that proper training in the line
can onky be accomplished by concentrating divisions or larger
units. 1 believe the same is true of the Air Sernvice. Isclated
squadrons will not arrive at the desired efficiency. Bombing and
pursuit must be cancentrated, and the different kinds of aviation
must train logether, not wait uriti] the outbreak of war to
develop team work. Bombers and pursuit must know each other
and train in the same vicirity. The same applies to pursuit and
obsenvation. Moreover it is absolutely essential that corps
observation squadrons should train with the fine in fime of
peace. Consequently, taking into account climatic conditions, |
believe the Air Service should be concentrated in large units in

‘-..

icini N teoops, there to come in
the vicinity of the training centers for :
contact with the line and let the different services become
mutually acquainted. _ | _

Perhaps our weakest pont has be_en in the lac_k of rticﬁlar)
understanding between the Alr Service (Pbserﬁratrqnﬁrmhpams
and the line. Great progress in overcoming this d:]j ulty S
been made in the last three months, first by dgta 1hng obs€+ o
to the line units down as far as battg]jons where they Ime!d'E o
lalked aviation, explained the capabilibes and_ Tmtat::; ;;
Air Service, learned the line dﬁge:s view point, se: s
bringing the line to the Air Service and dm!r?d g ;:]u e
operations. Corps Schoots have proven of partcusar v ff?c n
work, details of one hundred men and six to a dozen o xers
being taken from a dwision onto the corps c:b_sewatm 3l ror
or a five day’s course of instruction and training. cqujnng h
equipment, methods and usual prp-cedure,Eand p:):':;m 'E:;:: )
with panels, pyrotechnics and radio. . . . Every shou
be taﬁ-n to participate in thﬁ problems anﬁsn:ahmrge ﬁ];eh
| . To accomplish the above resuits, _
%chirr]set::?o;ace must be located near the trainng centers for hne
tml‘?‘liﬂizh}g and putting a large Air Service on the front i:: :
minimum length of time was our problem the pﬁ;;wi :;e thfs
The greatest one feature of this problem was sup SR
will probably always be the case. In our eagerness to ge
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. ith equipment
we sent them there with ment
frst squacrons o thﬂn:; tot class and that was insufhcient in

A R. Two, Sopwith and
guantity. I refer to the Spad type X], howecer, that putting

%uadfons on the front with these planes resulted in expediting
f additiona! equipment, 2 :
!he d\ih?yﬁogas-e our awators the cnpp-ortumjcy to de@nstrate
;::th? [e?Fr:ci:erry as a result of which the guahty of equipment
furnished by the French imptoved matEfLaﬂy. Sstmsons for the
Spad types VI and X!II for the pursuit and mWhi] !
obeervation took the places of the Earh;r eqn.;:ep::\enl_mps l:i» X
, ' wai er
been desirable to wait f{:-}r these '
m‘:ﬂnghasﬁjadmns to the front, 1 believe the plan adopted was of

' ice in the end.

gna-sa!er ﬁ:: :;Dﬁgtille.dﬂsipspﬁynlit;m for units in the field, drfaum
up ;ﬁt:'m summer of fl‘?.-‘l’.r‘, IS Eaeh::?n:fn t::cﬂg?n :jﬂ[ ;:nlgu tﬂiar
the peculiar fixed warfare we nave Jroms meg p-:;ts

r We shall always require ce :
aw&éﬁﬁli?di;;ﬁiehm and regulating statons, m_th
Imrl-c-s. out in $front of the depots. These parks *5'h0uld be fairly
E?obﬂe and capable of moving with their supplies as lm_ﬂpr
move. The park squadrons with the groups are of | par:;:b ?]L
value, especially in the pursuit groups, and in case of
sarfare for which we must be prepa:red. they would p":ouf o
particularly valuatle. In the observaton gmup_thgﬁpar[ s]?u
is less important, dve partly to the greater reliability of the
Literty motor and partly to the fact that the observahon g;ﬂﬂup
has been more fixed. This should not be taken as the nor
ca?hem[;ﬁHéfd has proven a very successiul ob.s-en.ratnn plane. It
has the power, speed, carrying capacity +and ceiling. The
adoption of the DH.9 will obviate the d‘lfﬁcuTty due to lhewm
separation of the pilot and observer as In the D.H 4, and o
also give the added improvement ol having the tank where it w
not be a menace 1o the pilot in case of a crash. Covered gas y
tarks are absolutely essential. The morale ol the ohservaton a
bombirg flyers was noticeably owered due to the danger from
fire which they knew was akways present with the uncqw.!:ed "
tarks. The Selden pump in place of the pressure feed is anot
improvement that will react favorable on the morale of D.H..tihe
flyers.® Mud quards should be provided on all planes sent o 1
front, With the arrival of the rainy season and ca_ns,equ?nl
muddy fields. many propelers have been broken in taking off,
ard fiyving has had to be suspended in many cases untl mud
quards could be made and put on the planes.

Low Mying. high speed, protected two seater fighting planes

——mmm ET mee T

roven of great valve In the Second Army. A
ﬁﬁnf :: tﬁ:ﬁs type should be developed at once, cap-abb!e of
chooling up troops on the ground and of carrying out low
eCcONNAISSANCe MISSIONS. The moral ?Ifecl of these pl;'nesﬁnnt
;rc-nt line troops is out of all proportion to the material e n-;cn .
Our own troops were greatly harassed by enem*,i' _p{anesre g
over them, though as a matter of fact the casualties we

of our own
negiighble. On the other hand, the mere presence
planesbtt'f,&ng At a low altitude cver the front lines produces a

fecling of confidence in the line troops that cannot be

imated.
mgue:ﬂ?hee last frve days before November 11th, Second Army

Headquarters was particularly amxous 10 _-i,_-funfy lh:eI ﬂsi?:led
Lithdrawal of the enemy from oy_r_!ront. s was e A be
Senvice's one most imp-ortanl_ Misson al_that twner;d b
accomplished only by low fying {emnnarssan-c:ha]y &
unprotected planes this is a misson that can outd loast
accomplished by the most daring Myers, the ones we

" afford to lose. A squadron of fast, protected two-seaters would

have proven invaluable on this front.

_4—.

Brig. Gen. Benjamin D. r-:oulois
Assistant Chief of Air Service, AEF

On 29 January 1919, Brig. Gen, Benjamin D. ?Ulm::rﬁﬁfl
tant Chief of Air Service at Tours, turned in a 14 nEaAgir Servicé
typewritten, single-spaced, oD Iegal-sui Papeft-}geﬂ eviewing
lessons learned during 1he present war.” After UrTited States
the status of U.S. military aviation al the time the UN e action
ertered the war, Foulois totd of his v.:or’k in the_Aniltﬂ.‘:“ Aprif 10
of the Signal Corps in Washington in the period Tro N o as a
October 1917. During that time, first as @ CBPI;I:& Clayed an
major, and finally as a brigadier general, Fo_ulm;ecﬁon Yy the
important rote in the expansion of the Aviation
wartime Air Service. .

The main part of Foulois’ report, however, waf df:ﬁgfe !:12;
accomplishments as Chief of Air Service, AEF fro N Ovith of-
1917 until May 1918, when he was concerned ma :oma 110
ganization, logistics, and training. This wclu::lr; S ers, re-
pages, was made up largely of letters, rpeﬂ]ﬂfaﬂi rntirety'and
ports, cables, and other documents copiedin “I;e I'Fi ol
string together with brief passages supplied by '
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The next section of Foulols’ repqri, {12_ pages) civered.}:e
period of his service as Chief of Alr Service, First Army. h}c:
most important thing during that lime, :and Ighe ong :r}'wm |
Foulois concentrated, was his conflict with 8illy Milche FI im ,_
again a large part of the text was built up from documends, N«
cluding those in which Foulois requested reas_s!gnment ??? t'ic. N
ommended Mitchell for the post of Chief of Air Seryice, First Ar- '.
" ' ' in Au-

hen were used for the period, beginning in Au-
guiltie;gjagﬁe;r: Foulois was Aisis!athhiei of AI;IService. first |
‘ dvance and then at Tours. B |
m#:g r?pg?i ?si nﬁuch too long for incrusjon In its entirely inthis
volume. Furthermore, the way in which 1} was canst:ruch;ed 1rﬂn __
copies of documents preveats lhe selection of 2 ¢eries O Mean- ”
ingful extracts. The lessons learned were reflecled._however, in o3
the recommendations with which Foulois brought his reportioa

........
lllllllllllllllllllllllll

126. In closing this report on lessons learned, | submit the

jollowing recommendations for future consideration. _
126a. Future Prepatedness. Each and every paragraph of this

report shows the necessity for future military and industnal o
preparedness. _ - 3
The United States has developed an aeroplane and engine -

industry during the period of our participation in the war, wl_'ﬁch
f effectively fostered and not allowed to die, will put the .Ur:uled :
States in its proper place in the League of Nations, and in the
event of future military emergency we will not be required to g0
through the chaotic and unpleasant experiences which developed
in the United States in 1918, due primarily to the unprepared
state of the American aeroplane and engine industry.

The United States had developed a large aeronautical
personnel which at the close of hostilities was, in the aggregate,
the superior of all other aeronautical personnel in the world.

In other words, the United States is in a position today to
take and maintain the supremacy of the air, both militarily and
commercially, if prompt advantage is taken to maintain and keep
up the development of cur present aeronautical resources.

Great Britain, dunng the entire penod of the war, has
constantly Jooked forward to the suptemacy of the air, both

rrilitarily and commercially. .
Recent news dispatches indicate that Germany is already :
turning toward the development of an enormous air force. o
The terrific impetus given to the development of aeronautical 3
equipment, as a result of this war, makes it an ahsolute certainty
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that each and every Albed nabton, and other firstclass nabons,
will foster and further develop the resources of aerial navigaton,
It therefore behoaves the United States to do likewise, if we
wish 1o be prepared for any future military emergency, which,
judging from the trend of lactics at the close of the recent
hastilities, clearly pointed to a grealer and more frequent use of
aircraft in ofenshe and defensive mittary operations.

127. Policy as to general stalf administration, and control of air
cervice administration and operation. As a firm believer of the
principles and function of the General Staff, I believe in the
administration, control and operation of the Air Senvice by the
General Stafl, as in the case of all other branches of the military
senice.

1 do not agree, however, with the way in which General Staff
administration and control was exercised in the eartly stages of
the development of the Air Service, Amerixan Expeditionary
Forces.

During the first six months of the Air Service development,
the General Stafl. A EF., did not possess a single General StaH
officer with sufficient knowledge of aviabon to act inteligenthy,
from his knowledge, on any vital problem concerning the
organizaton or equipment of any Air Service actmvity. Thus
condicn of affairs was perfectly natural, in view of the
comparative newness of aviation and the liraited number of
officers ie the United States Army, at the date of our entrance
into the war, who had had the opportunity to come in actual
practical contact with aviaton. |

The huture military efficiency of the Air Service will depend for
its development upon the inteligent guidance and administrative
control of the General Stalf, as heretofore.

In order, however, to secure intelligent quidance and
administrative controt, General Staff officers charged with the Air
Service affairs mmust have practical knowledge of the many .
technical problems involeed in the organization, development, and
use of an efficient Air Service. That practical knowledge can
'Df?h-' b\? gained in one way, ond thot is, by actual seruvice with
air unfs,

The Air Service, as a result of the past eighteen months’
experierxe, includes in its present Reqular Army personnel a
number of officers who possess the qualifications of General
Staff officers. These officers should be utilized as far as possible
for General Staff duty and charged with the General Staff
su;::ewisiﬂn and administration of Alr Service affairs.

Ii they are not so utilized, and officers with no practical
knowledge of Air Service work are charged with the General
Staff supervision and admiristration of Air Service affairs, such
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. tore they are aflowed to actively dictate any Air
iﬁzz ;lkg, sh;yuld be required to serve in the Air Senvice for
a period of at least six months in order that they may be
practically acquainted with the Air Service problems of iy
organization, administration, and development of personnel a
Y

malt;?Genetal Staff, American EF., Po't}cy Reference the
Creation of an Amencan In-du?pendeqt Alr fﬂrte. _'lhe queshon as
to the future organization of an efficient Air ngce,_[nr the
United States Army, is al this very instant seru:.\usly invohved.

Tentative bills have already oeen intrp-duced in _Congxess,
which plan to create an Independent Air Force, similar to the

present Alr organization of the British Government, and which

1 combine the U.S. Army and Naw Air Forces, under a
‘}:p.arate cabinet officer, independent of the War and Nawy

Ffforts have been made, and bills have been :\lm;duc:d in

ngress for the t four years, to create such a lorce.
fi:regt:ufﬂre aft 5ucﬁasﬂorts have failed, due to the opposibon of
the Nawy Department, and of the General Staﬂ: of the ﬂrmy(ul
am very reliably informed that the general sgntumnt_ol the War
Department, and the General Stall on duty In Washington was
about two months ago in favor of the creation of an independent

air force. _ * _
| am not informed as to the views on this subject, of the

Genera) Staff, AEF., but o this | am certain, that if the General

= - - ] to
S1aff. A EF., (which in my opinjon represents the most up 1
date General Statf views of the United States Army today) is not

- favor of such a radical step, they should take immediate

action toward its preventon. ‘ | _ _
128a. The creation of an independent Air Force at this period

of our miitary existence will operate, in my opinion, Against the

the Rull future military efficiency of the United States Army. It

will operate to separate an indispensible miutary auxiiary arm

from control and mihtary co-ordinated by; the gepn:;cal S;aH of
the Armv. It will operate to train up, in HYe e, a
ﬁi-parategmganization distinct from Army contro! which in tm';? of
war, must inevitably be brought back under military c_nntrd. "
olficiert and co-ordinated military action is to be obtained. [LI w
(oster ard keep alive the feeling which existed in the Gener

Staff A E.F. during the winter of 1917 and the Spring of 19148;1
hat the Air Senvice considered itself as an independent branc

of the military service, and did not desire coordination with the

rest of the Army.

It tock from 6 to ‘
Colonels Burtt, Whitehead, Van Horn,” myse

stant effort on the part of,
B o o ior if and other older
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Regular officers to remove, once and for all from the minds of E i %
the General Staff AEF. the impression ihat the administrative A a5 destined to operate under the direct orders of a civiian s 'i
heads of the Air Service were endeavoring to create a separate body, without reference to or control by the Supreme Military % ‘Lz
service which would not be in full coordination and under full 4 Command in the Field. ;{E
control of the General Staff, AE F. 2 As this Independent Royal Alr Force, was contemplating its TR
The steps which have already been taken in Washington, by 3 operations in the same territorial area which had been designated i
the introduction of proposed legislation to create a separate and 4 25 the Amencan Sector in France, 1 very plainly pointed out to Tele
independent Air Force for the United States, should be made the 3 the Allied Representatives on the Supreme War Council, and s %
subject of immediate study and action by the General Staff, - especially to the British Representatives, that the problems which | “i
AEF. if they are to have under consideration the problems of 4 this British [ndependent Air Force, operating in the American gt
the future organization of the Air Service. Army area, would encounter, in connection with the use of = 13
If the General Stalf, AEF. s opposed to the policy of an rallroad lines, sites for depots, aerodromes, etc., would make it ;tﬁE
independent Alr Force, its opinion should be voiced without 3 absolutely necessary for such a force to be subject to some & i
delay, and it must be voiced in the Ha''s of Congress, as the A Supreme Military Command, in addition to such control as might iag
question has already reached that point in the issue. 4 be exercised direct from the Batish Air Ministry. s i
The General Staf, A E.F. should have representation, n . > i2%. Fortunately, for the coperations of this Independent Alt R : E 45,
Washington at this very date, in order that a full presentaton 4  Force, it was placed under the command of Major General Hugh Marshall Foch. ! 1
and discussion of both sides of the quesbon may be had. Trenchard, an officer of the highest practical knowledge anv] ; :
Many of the flying officers of the Air Service, AEF., who are experience, not only as tegards Air Senvice operations, but g
enroute or have returned to the United States under orders fromthe = 3 military operations in general, and an officer who was well known L ITE
War Department, are strong advocates of a separate Alr Service, 4 and hked by all American officers with whom he had associated. & i
and unless prompt action is taken by the General Stalf, AEF. In my opinion the success of the operations of this force, during :
the question will be settled in favor of an independent air force, E: its period of service, was due entirely 10 the personality and ;
without reference to the General Stalf, AEF. dgment of General Trenchard, and not to the pohcy which t
1285, One of the strongest arguments that has been used in created this force and placed it under the direct control and . {
the past, is the example of Englands’ step in creating an orders of the British Air Ministry. In fact, it is my understanding |

independent Air Force, by combining their Army and Nawy Air that shottly prior to the signing of the armistice on November
Service under one head, the British Air Ministry. Under the acd 3 11, 1918, that, the policy of direct control of the Independent Air

'} '1:"_r

test of Beld service in war this creation of a separate and g Force by the British Air Ministry was done away with, and that
independent Air Force under the British Air Ministry has failed. Major General Trenchard, reported for duty with his force to
The_NauaJ Wirq of the Brtish Royal Air Force has practically 3 Marshall Foch, the Supreme Commander of the Allied Armuies.
carried on its operations independent of the Army Wing. In This practical failure of the Rritish Royat Air Force to operate
addition to the strictly Army Wing, which operated under the g effciently in active service, as an independent force, directly
Cpfmna.nder-mr(:h}ef of the British Armies in the Field, we have ‘4 under the control of a civihan body, is in my opinion a sufficient
witnessed during the past year, the creation and operation of argument against any such experiment in conpection with the
another Independent Royal Air Force, which operated directly 3 creation and establishment of a similar Amencan Air Force,
under the orders of the British Air Ministry, without reference to 3 123. As a result of the lessons learned during our active
ot controd by the Supreme Military Command in the Field. participation in this war, many other recommendabons and
“E_que?stm of the creation of this military force destined for 4 suggestions as to the future organization, training, equipment ard
operation in active service in France, under the direct orders of . - @ operation of the Air Senvice, U.S. Army, could be presented in
the British Air Ministry was considered for the first time, in the ‘3 this report. Such recommendations however, all hinge in my
early spring of 1918, when it was brought up for discussion 4 opinion, on the efficient solution of the three problems outlined
before the Aviation Committee of the Supreme War Counci, of - '} in the three preceding paragraphs of this report. ..
WI‘IFJEh 1 was the American representative. 1 emphatically opposed b I these main problems outlined in paragraphs 126-127 and 128
before the Committee of the Supreme War Council, the & of this report, are satisfactonly solved, in my opinion the other

creation of a mifitary force for active senvice in France, whih problems of organization, training, supply and operatons will
B solve themselves without much difficulty.
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_ i the night of
or not. the 185th began operations on ; . o 3
=3 3 f;i?mlober. In the short time lefi before the Armistice, there } f

when the weather was too bad to P'el’m“i"?;'t
Maj. Harold E. Hariney 4 ing. By 11 November, however, the 185th had fiown C;" : dgd'i- ]
C.0., 1st Pursuit Group 3 nights with a total of 31 sorties on patrol or from alert. In addi- BE i
1 ton the squadron had sent two planes on night bombing Mis -
<ions. but neither pilot had tound the targt?&Thehﬁ‘U:S:;r;
s ' rl w
Harold €. Harlney, a tough and cocky Canadian, had fought R reported combal On o e n;?al:tl"i\?:?ifsfe?:m times, apparent-
g ' o Coros before being commissioned inthe g the pilots fired on enemy plane ‘thout receiving any
with the Roya) Fiyn9 o e ly without scoring, angd was fired on once, withoutTr

: dronal 3 . ed
U.S. Army. Assuming command of the 27th Aero Squa ons. the 185th had one plane damag
where the unit was in training, Major Hartney had 3 damage. In these operall e Kited. in crashes and forced

were many nights
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Toronto, _ _ _ . _
taken the 27th to France in February 1918 and_lnto combat__as andd_three wrecked, and one p| i 5
part of the 15t Pursuit Group in June. When Maj. Bert M. Atkin- la?le:?t?';y* “ho had learned a lot about aight flylng by taking 2 F

son had moved up in August to command the 1st Pursuit Wing,

' mander of the 1st Pursuit "{7 Camel up on Patm \
g?;?:! had succeeded him as com § e o e

One of the units under Hartney's command was the 185lh . _ 1 _ cvice, the problem of night ok
Aero Squadron, which joined the 1st Pursuit Group on 7 Oclo- 4 With ::IE dﬂfhﬁ":?“‘];‘bth;g‘;f ‘i‘iwi  has topb-e faced and 5
ber 1318, Commanded by 1st Lt. Seth Low, the 185th arrived at fying, and more p;: "'-‘U_t G;oup tas had one night pursuit -
Rembercourt with few pilots and no planes, but it soon received solved. The Firlid trSI:: o while they have been tandicapped
additional personne! and Sopwith Camels, which were fitted 3 squadron ;l!axf: l-? nlﬁ e Tarts.and pilots, €OnS orable
with 165-horsepower Monosoupape engines. The squadron 3 by shortag> of machines, Spa ' gt vt
then learned that it was 1o be "a Night Chasse Squadron, the . e
first of its type in the American Army.” The mission of the 3 Mai. Hartney Qeft), with Nis 0
squadron was “to eslablish a barrage over our line of search Operations Officer, 1st 1t
lights against enemy night bombing machines.”* The squad- A. L. Cunningham.
ron's historian described some of the problems the 185th en- |
countered in trying to carry out this assignment.®

| one night,d forasaw an important place for
litary aviation of the future.

L

R e W ot AT et BTN |

Night Chasse work in Aeronautics is only in its infancy,
and as we were a new type of squadron equipped with
planes that had aimost gone out of use, except In training

. fieldsc we were confronted with numerous difficulties
which greatly hampered our work. ln the first place our
Pilots were not trained for night flying, many of them never
having been off the ground after dusk before. Then 100 we
had to experiment with wing flares, parachute fiares, and
instrument lights. The lights on the Airdrome had to be
developed. The searchlights and Anti-aircraft Batteries [n
this vicinity apparently were not versed in the proper Cco-
operation with night chasse machines, and they were able
1o give us but very littte assistance in our game of “hide and
seek” with the Huns. Also there were not enought search-
ighis and moitars for the guidance of our pilots, who fre-
quently [became] lost, ran out of gasoline, and then had to
make forced land:ngs, invariably crashing their planes. ...
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The 185th Aero Squadron
appropriaely selected a bat

{or its Insignia to represent it

as the first “night chasse squadron.”
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experience has been gained which may prove of great value in
the development and which is outlined helrewlth. _ *

At first sight it might appear the limitations of 1“1‘91'1[ pursuit are
so great that a squadron of this kind would not justify its
existence, but on more careful study one finds that ll}e_
potentialities are great and the poss_lbﬂmes a1ms._t unhmited.

The main function of night pursuit at present Is, of course, the
defensive patrols for the purpose of dﬁtrmﬁng n_:g‘ht I_:\ombers.‘
The British have already demonstrated that this is quite pratical
and have indeed almost succeeded in bringing the day 0! the
twin engine night bomber to a clase. One s.q‘uadrnn 0_! rugbl
fing Camels brought down 25 enemy bombing machines in 3
months.

As the Air Senvice develops, the night pursuit will be used in
conjunction with patrolling for the purpose of surveillance ar<d
reconnaissance. All big movements of troops now take p!acekby
night and in time chasse pilots will be sent out to predetermined
obiectves for the purpose of dropping a flare at an important
crossroad to ascertain movements of teoops or for the purpase
of confirming a suspected withdrawal. At first, night
recornaissance by chasse machines will probably be done in the
lale evening or in the early morning but as time goes on and the
number of squadrons of this kind increase, this kind of work will
be done in all favorable weather at night. Concentrations will be
located and bombs will be carried, enabling the chasse machine
to descend and straff same from very low altitude with extremely
great accuracy. Balloon straffing at dawn and in the dusk of
evening as carried on by this Group will be almost entirely the
function of the night chasse machine and this practice may In
time blind the enemy insofar as balloons are concerned as the
experience of the First Pursuit Group in the past offensie has
shoun. Straffing enemy troops by machine gun fire will be a very
safe and effective work of the night pursuit and its possibilities
are limuted only by the weather conditions.

There are many difficult problems in connection with night
pursuit that have to be faced and attempts made to solve before
a squadron can hope to meet with any success. The pilots must
be specially trained in navigation by night although this can be
learned in a very short time by one of ordinary intelligence and
can be helped greatly by ircreasing the number of lighthouses,
mortar siynals, and cooperation between the units of the Air
Services, day and night forces combined. Forced landings at
night discourage pilots more than any other feature of this work,
but with proper landing flares and emergency airdrome hghting
sets on ail fields and cooperation of searchlights in the defended
area, the dangers from this source can be reduced practically to
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Ih?’;;;:eﬁ:; t}f:I one of the agreatest problems of night pursuit is

‘ Laim it is impossible to see ]'ﬁm even
b’ilihg?et:; ?Jr}esrg.rcmt:. [t is difﬁcn._:lt, but it is not 1mpos;;ble.
gn moonhght nights, the enemy is vi51b1e_al 500 n:]n mbrglfmt :
even when he is not in the beam of the light, a Tl right
starlight nights, he appears as a Flark shadow atbea rsﬂaln_

20 yards. 1 e l;iappensrt;wbﬁpp;;l:e: 3;:1;& ;;ance and he

searchlights, his planes show A A s

has been known to be held in a beam as muc 0 minaes
merican searchlight officers. Sometimes he can

tb:eﬁwifight of the searchﬁgbts and ﬁgh_ls hm'ehtakke:aﬂzze o

without the beam picking him up or without the

tors of the tight. |
tmﬁ:ﬁatﬁg actual combat, it is sale to say that the enemy can

' f his
and brought down with shight danger © _
?;;mgridpmvided he is first seen by t'l:se Ffursmt_ mrrau-:rl:tm?l'hts
One of the great problems of night flying i eQuP .

Group has found it very djfﬁculft and in fa:;szl::nj:}:;mﬂee to

htain suoplies. Day machines tor some I« :
;ez:ntn Egtain priority, but night fying is to be :anttue'r'.na:,::th:[-:::E1 l;n
will be necessary to provde for the essentials. The squ

) chi did not have the
i5 G has the night machines but :
ineszﬂr;pspares. It had to develop aﬂ_:ts field Eghhrrgtilhl |
1andmarks and pyrotechnics Hself and-m many cas.fr::d EI i
necessary supplies were unobtainable in that they no .

. Atracts for the
Estimates will have to be made and large con F ander the
necessities must be let immediately on 2 big mde; be developed

ection of an experienced man i_f _the+ branch is to
?-:.rﬁi‘tcs full efficiency. These necessilies u?cludg ::mnc?;h g
searchlights, American machine:‘.j {mw;::an airdrome

tanes [?1. ighthouses, mortars and $gnais.
v For Lé\&gﬁymg as a whole in the operations O o and
absolutely essential that we have the proper c?‘:’?ﬂ > operated
liaison with the neighbonng arms. The sea.rchhg‘h‘ S ar(}fﬁcer -
by the Engineers. It would be well to have a [jl?mand o
the staff of the Chief of night fiying who can m:ticm of their
the proper location of searchlights and the coopet e anth
nersonnel with the pilots. The same Baison qpphesfﬁger G his
aircraft artillery. The Chief should have a haison gd ! e erated
branch on his staff and the guns should be‘ hcatfﬁ-c ia? .

on His advice and with his cooperabon In adﬁﬁm G't 0 the Enes,
ohsenvation posts should be established in all un Sk}cated .
each in touch with a P.C., where there should b'ﬂ-fl < ons in
wireless station, in order that the chiel of all wire ?ﬁnz -

ihe rear will be kept in constant touch with indicatio
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locations of enemy aerial actaity, and hkeu;sse advised of its
cessation, so that concentrabions and patrols may be determined
atest efficiency. .
“ﬂ[}i\eﬁig areas have been one of the incidentals in the ‘
experience of night pursuit and it is sugge:fp!f:d tha} as the night
pursuit develops these be reduced to a minimum i not
dispensed with entirely. Arrangements could be made whereby all
machines crossing the lines could be ch.a’lfengegl by the fﬂm'etrd
ohservation posts and the identity of the machine fixed at this
int, _
pOlt is quite essential to oblain the propet kind of atrnachme for
night work. In the first place the engine must be _rehable and
simple and, if possible, one that starls easily and lpstant}y. The
Le Rhone, Clerget, Mono-Soupape, BR, or any feha]:yle rotary
ceems best adapted for night chasse. The miachlne itself 5h0{_ﬂd |
be hght, manewverabie and with great fle xshility c-f-sl?-eed, owing
io the fact that after overtaking a twin engine machine a pilot
must reduce his speed to the same or less than that of the
bomber. It is essential that it climb and dive rapidly and at the
came time should land very slowly so that it can be salely
“nancaked” into a very small area as 1s essential in night forced
tanding. It is well 1o strengthen the center section struts so tha_t
i case of a turnover, the pilot can be sure of getting out and i
would be advisable to bave a machine sensitive laterally rather
than fore and aft. If a machine is too sensitive lore and aft, one
is apt to pique into the ground or stall on coming into the
airdrome when one's attention is diverted to landing hights,
instruments, or ground lights. With regard to fuel, it 1s well to
have as much gascline as possible. Although a patrol should ot
be for mare than 1.5 bours, pilots sometimes get lost returning
and have to fly around a long time before they get their

‘bearings.

Armament is an impottant feature; equip the machines with
two guns, one batloon and one ordinary. Have illuminated sights
and ordinary ammunition, with the exception that very few
tracers should be used (1 in 15). Bomb racks are essentiz], and
it would be well to have a rack that could be bodily taken off
with bomtbs and replaced on short notice, as normally this wil
not be the duty of night machines.

The instrument board is an important feature. All instruments
should be lighted as well as luminous in themselves and there
should be two movable flashlights, the whole electrical equipment
being run off two separate storage batteries which, in themselves,
should be very accessible, yet substantially fixed. A good speed
irdicator and a good altimeter are even more essential in night
flying than in day, and the compass, too, should be of the very
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‘ d carry Holt fares, one under ea-lch wing
Ee?t‘mﬁi;naig;nfgﬁmh the rgumr struts, ani;l signaling I?whtt :n
t}i; hottom of the fuselage aqd least one Mrc.hegz p.:er;c b':.n e
flare. Normally, the Holt landing Bares wﬂl meé ufﬁc h;-‘w o,
the case of forced landings thex:' w{ﬂ_ be hghried , sut e e
above the ground to insure their being burned n?d b
the ground 1S reached. Th?.s-e sbogld be exarg od Ve later
frequently and under no circurpstances.shm th y used
than the date s'tampged thelﬁtt-nm "It::trigsdmﬁ;;cs ;hrya'shouﬂ

7y in connect:on Wi _ . Tt
Erf:rm gpened until Ihei,;;rj atre ;‘:t;alg nlgmsnh?:qiﬂld bbee p-c.::‘sdedon T}t:e
' ' in parachute flar .
Eilr:::n:p::chlﬂite I;:I‘:Ie;.»‘nie is a total failure and repriseﬂzsf{?hﬁ
economy in the purchase. The signal hght beneal i 5Mt:ﬁ l:f
must be operated by a tapper key and a permanen

* ably at will and instantly. _
Up%':f ﬁ?:sgg?gfdm?rw equipment 5hould be recqgmzedﬁkf'l:st
\hat in vogue on the fields of_ the squadrons oper?tfngr,)dw
hould be most refiable and, if necessary, ehbcwalde,t: 9 hand on
secondly, the emergency landing set, which shou

these fields but in addition sho;;? be piﬂ?cli:tﬂiz ;vfecg z;irim

nd night in the area so that a |
fjfir:; call in-d land at any field. The arrangements c:u :hita ix:am
felds can be worked out as cizcumstances :equme;}d : h;t s
essential that a good generating unit be at hand a

Empty bomb rack on 2
Breguet.
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anc wood ¢n every feld justify their existerke many tirres over.
 The Army area 3s A whale should be Iit up }-Lith Mmtars*and
lighthouses and it wou'ld be well to place a 36inch Sperry light
at the main airdrome for purpose of defense as well as with the
object of directing machines home.

Certain rules will have to be inaugurated for landing on
Airdrome at night. These wil be formulated not forgetting the
pssibility of the enemy bombing and will consist ol a sygnal for
‘econnaissance and on the main fields the use of a dummy
airdrome as an adiunct. All pilots will be called upon to make
circuits to the left and ghde in parallel to the main hne of lights.
Fach pilot must fash the proper code letter before landing. If a
crash occupies the feld, proper signals must be flashed to him.
In this connection, it will be essential to instruct one man at
least on every field in the placing of lights so that a pilot will
never be required to come In over obstacles and so that he will
be able to make a landing even if he is unfamibiar with the
airdrome. At the present time, a greal deal of ignorance exists
throughout the Air Service in this respect and few seem to
appteciate the first essentials,

Probably the greatest difficuity to be encountered at first will
be the seloction of pitots for this work. It is absolutely impe rative
that night pilots master the science of fying Itis quite possible
to be a successhul pilot in the daytme and yet know very little
about Mying but he who hopes to succeed at night must be
capable of flying any kind of a machine by the feel and in
addition must have mastered the peculiarities of the particular
machine that he is to use. It is essential that he be keen about
his work and the responsibility for this rests primarily with the
Squadron Commander directly through the Flight Commander.
He must be imbued with a spirit of determination, first, to

s ooyt

senvice of the night squadron, he should spend 2 months mastering the
stuation, never feeling satished untit he knows the country thoroughly.
He must be instructed in cloud flying but should be warned never to
atternptitunless compelled to do so.. If overtaken by a mistor clouds he
<hould never let the ground get out of sight. [f necessary he should make
a lorced landing rather than attempt to get home at night through the
mist, unless of course he Is fiying high and is sure of the weather.

Alter a pilot becomes competent, he should practice forced
landings on his own airdrome on moonlight nights, and practice
combat fichting with two sealters with the cooperation of the
searchlights, and as an extra, aim at making forced landings by
means of parachute flares, using the engine if he discovers that
the field sought is hable to cause him to turn over.

The location of instruments and the methods of using them in
o dark should become a matter of second nature to him, so
that this will in no way distract his attention from more
important things. Patrols will often be monotonous in that they
will cover short beats over important points. Enemy night
bombers are certain to follow permanent landmarks, such as
“wers or forests. This means that a pilot on patrol will have to
patiently stay over this spot and await his opportunity and he
will do well to have patience and not be distracted by
reighboring ights from his parbicular mission. Pilots should never
attempt to fly under 200 meters at night as the risk involved 15
too great and on his first fights he should arrive over his
airdrome at a height of at least 1,000 meters and take his time
coming in. Pdots in all branches of the Air Service have to be
humored to a certain extent but this is more $o in the case of
night pilnots. Day fiying should be indulged in and should only be
permitted between certain definite hours of daylght. Otherwise,
pints will never feel that they are off duty and in a short time
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bouncs of the field be clearly defined. le ?" Emfgﬁ“‘:*’l fl:gl;t!mg night fiyer must have thorough knowledge of the country, of the land- ek
outfit would recommend these Alds 3903 APy narks. and must be skilled in the location of possible fields, airdromes, i
stc-age bttery rieced on a trolley. These are quite INeXpensie forests, rivers bad grounds, etc.. and when he Is first enlisted into the E_H; i
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develop this new branch of war aviation. He should be steady, . . . . e . :
Mtﬂr, kEEn, and iﬁdUStﬁﬂ'US_ aﬂd €0 Iﬂrd O'f ﬂ}n-n'g tl.'lat hE' SE'iZES 'Jn"l.H. bECGmE' tlre'd ﬂrﬂ dISQUSIE‘d Mth lh\Eir WOrK, Elnd hfre aﬂ ;_ {gﬁ
every opportunity to get up day and night. | 3 'Lh':f;.'}; keenness. : b it at the present ‘?‘t‘*
In flying a pursuit machire at night, a pilo! who has mastered " _[he man duty In the operations of ms; : pursu;ezt 'I?': I:}f_'] g i}
his machine thoroughly should have ro difficulty in flying at . time is defensive patrols. These are carefully planned wA e ik
+ y alty in fying a - : ~ - he point where th gk
night, whether chasse or bomber, but it is useless for him to k. object of intercepting hostile bombers al the point where ey g $:
are picked up by the searchiights. Patrols wsll therefore be

attempt the work until this is the case. In all armies there have
_been regrettable accidents in this connection which have tended
in a _Iorrg way to bring night flying into disfavor with the ptlots
and in most cases they could be traced to this source. It is a
fact that any gnood day pilot will make a good night piot

provided his vision is normal. In addition to being good pilots the

carried out shghtly in the rear of kne and more particularly over

permanent landmarks. They should not last more than 1-% hours
and vary in altitude from 2,000 to 4,000 meters, according to the

stuation. It is inadvisable to send patrols up until_ enems acth{'ily
has been reported by the advanced posts and it is quite possible
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and flares which will enable a pilot on patrdl to follow the course " be strafied and machine gunned from low altitude. indeed
of an enemy bomber and it is within the range of possibility that : bossibilities are unlimited.

before Jorg wireless telephones will come to the assistance of a A great dea! of the success of night pursuit will depend on the
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pitot on patrol and solve many of his difficulties.

oxip L SRE Rk NS S N O SR S 5 e e g R e S e I I v S R A L SRS .
fe A 37 hE
' L.S. AirServikke 3 [ ossons CRiaE
26 in World Warl 3 U oarned .;
VollV 4 L RRA
-. ”‘E e
i S1bd
I
_ - LEHER
1 ::'-"f: f %
. e — e : I —— - S gl
CE i - : ' ' more tE b
i : sttacker it is quite possible to pick up his ?uttlfm Zmeial gk i
against the lights on the grﬂuf‘d; probab;%y in me Speciat ! g"%éf L
it I - - it will be utilized in EER
R L7 In addition to defensive patrols, night pursuit wi " e j'*ﬂ'EE_f
£ time lor reconnaissance and surveillance and special machines J E"E !"i
55 will be dispatched to intersections and crosszoads, railway i
¢ Jtations, rivers, etc., for the purpose of ocating and confirming A it
= enemy movements. In some cases, parachute flates will be used ; 15 #i
' nd in time it may be possible to take photographs at right. The R o
‘ 1 be able to carry Cooper bombs” and shutting ;g lnE
: same machines will be a ry ‘ th "  Eog
off their motors, glide down to a very low altitude and with grea 4t EE
3 isi nd accuracy drop them, insunng good results. B 116
: pTE‘fISPC'ln d . . » ed 0' ht -1 i g I"E
i_ Other duties, however, beside these will be requir nig LEhae
; pursuit squadrons. They will be able to attack balloons late ; EE
E i in the air. and in their nests after all the enemy < givkait
the evening, in ’ \ boi kres e 1
; airplanes have landed, and come back in safely to their oun Ane B
' % In the early dawn, the same work can be b g LaNl
; landing after dark. 24 _ E bty that ;g AR
accomplished and it is not without the range o PE:’-"" o3 ie q Rl
to determine with great accuracy when the enemy is ﬂg;gémg the present efficiency of balloons will in this way be reguce LN
by obsenving his mortars, Lighthouses, airdromes, etc. Al00NS ; many times over. ‘ _ , dawn )
may in time be utlized for this purpose as they would in all Airdrome stralfing in the late e*.':e;urfurg an In';[he'ea:15::)ursr_1it 1 ;E
probability render valuahle assistance. , il in time become one of *the chie < u}m-f bacn@kl thal the ; E
When a pilot is on patrol, he will have his attention caﬂec! to 3 and may result in enemy andrnmes. be:ujrg 5O far | e that P e EE
enemy aircraft by the firing of the Archie guns, by observation of whole situation will be changed. [t is quite ;ﬂmev«. ah_anic%" wAll - E 41 i‘
the explosion of bombs on the ground, and by the direction and hangars will have to be underground and that Mhineﬁ e 1 E;‘
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