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"~ The Battle of St. Mihiel is of singular significance in the his-
tory of United States participation in World War |. It was the
first battle in France in which an American army fought under
the American flag. The U.S. offensive gained all objectives
quickly and with relatively few casualties. It eliminated a men-
acing salient that had threatened the Allied battleline for four
years, and it cleared the way for new offensives that would
end the war in less than two months.

Aerial operations at St. Mihiel made the battie an important
event in the history of U.S. Military aviation. It was, primarily,
Col. William (“Billy”) Mitchell's show. He put together the
largest air force ever committed to battle and drew up the plan
for its employment.

This volume presents documents relating to the role of U.S.
aviation in the Battle of St. Mihiel. It is the third in a series of
four volumes that the Office of Air Force History is publishing
on the U.S. Air Service in World War I.

Maj. Gen. John W. Huston IS
Chief, Office of Air Force History
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Prefrace

Two weeks before the Battie of St. Mihiel began, Col. Wil-
liam Mitchell, Chief of Air Service, First Army, informed Gen.
John J. Pershing, then commanding First Army as well as
American Expeditionary Forces (AEF), that the air force he
was assembling for the battle was “one of the largest...yet
brought under a single command on the front.”' Pershing -
would repeat this statement, without the qualifying phrase, in
the “Final Report” he would make to the Secretary of War after
the Armistice. There, the air force at St. Mihiel would be de-
scribed as “the largest assembly for aviation that had ever been
engaged in one operation,”? a statement that, with variations
in the wording, would be repeated many times over the years.
Americans, however, sometimes tend to overlook the fact,
pointed out in Pershing's report, that the air force at St. Mihiel
was an Allied rather than an American force.

Pershing had to borrow heavily from the Allies to fill out the
First Army for the Battle of St. Mihiel. The French provided
one of the four army corps engaged in the offensive and con-
tributed infantry, artillery, tanks, and aviation for service with
American forces. As Commanding General of the First Army,
Pershing had operational command of all forces, American
and Allied, assigned or attached to the First Army for the
battle.

America's Allies made a large contribution to the airpower
employed at St. Mihiel. In fact, only about 40 percent, or about
600, of the nearly 1,500 airplanes constituting the airpower for
the battie were flown by American personnel assigned to
American units. Less than 50 of those 600 planes were Ameri-
can made, the others having been obtained from France. The
other 60 percent of the total number of planes belonged to
French, British, and Italian units. Further, not all of the 1,500
planes were actually under Pershing’'s control during the bat-
tle. While he had operational command of French and italian
aviation units attached to the First Army, he did not have such
authority over British aviation, consisting of bomber units, that
cooperated during the battle (see App. C).

American air strength on the Western Front increased stead-
ily between the Battle of St. Mihiel and the Armistice. Never
again during the war, however, would the Allies assembie for
any battle as much airpower as they had at St. Mihiel.

The aviation under Pershing's operational control was or-
ganized on the principle that it should be empioyed as an inte-
gral part of large units, such as armies, corps, and divisions.
Thus the various aviation units were designated for duty as
“army,” “corps,” or “division” aviation, with the commander
of each large unit having command of his “organic” aviation
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(to employ a term not yet in use in U.S. military circles).
Threugh his corps, division, and army air service command-
ers, Pershing had command jurisdiction over all aviation in the
First Army. But there was no “First Army Air Force” in which
all aviation of the First Army was consolidated in one unit
under one air commander.

Colonel Mitchell, as Chief of Air Service, First Army, had
both staff and command duties. As the chief of a technical
service, he was responsible for advising the Commander and
General Staff of First Army on aeronautical matters, instruct-
ing and inspecting all air units of First Army, allocating avail-
able aeronautical material and equipment among First Army
units, and preparing general plans for the employment of all
aviation of the First Army. Thus, Mitchell had certain staff
responsibilities extending throughout the First Army. His
command jurisdiction, however, was limited to the units that
made up the army aviation of First Army. These included all
pursuit and bombardment as well as the army observation that
supported army artillery and provided aerial reconnaissance
to fill army requirements (see App. B). To carry out this func-
tion, he had a second title—Army Air Service Commander.

Corps aviation consisted of observation units assigned to
the various corps to support infantry and artillery (see App. A).
Each corps had an aviation officer who stood in the same
relationship to the corps commander as Mitchell did to the
Army commander. He was the head of a service (Chief of Air
Service) and commander of corps aviation (Corps Air Service
Commander).

Aviation was not assigned to divisions or lower units of the
ground forces in the AEF. instead, division aviation was pro-
vided by designating units from corps aviation to work with
the several divisions in specific actions (see App. A). Operat-
ing with a division, an aviation unit was subject to the orders
of the division commander.

Although aviation inciuded balloons as well as airplanes,
Mitchell and the corps air service commanders devoted their
attention largely to the activities of heavier-than-air craft and
permitted their balloon officers to handle matters pertaining
to lighter-than-air operations.

The documents presented in this volume provide detailed
information on the organization, command, and employment
of air power, particularly U.S. aviation, in the Battle of St.
Mihiel. The first part of the volume contains documents,
arranged in chronological order, relating to plans and prepara-
tions for the battle. This is followed by documents pertaining
to each of the 5 days of the battle, 12-16 September 1918. For
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each day, the orders and related materials are presented first,
followed by the operations reports. The orders are arranged
downward through the chain of command; the reports are in
reverse order. The last section of the volume contains narra-
tive summaries prepared by various units for the historics
they submitted at the end of the war.

All of the documents published in this volume are from the
Albert F. Simpson Histcrical Research Center or the Air Uni-
versity Library at Maxwell Air Force Base, Alabama. The major
portion of them are from a microfilm copy of Col. Edgar S.
Gorrell’'s “History of the Air Service AEF.,” the original of
which is in the National Archives.® These sources, unfortu-
nately, do not contain some documents of considerable sig-
nificance. For example, the editor was unable to find a com-
plete field order of any of the army corps; available extracts
were too fragmentary to be of any use. Orders and reports for
some aviation units are missing, although there is evidence
that in some cases, particularly in the corps observation
squadrons, orders for missions often were given orally and
never recorded. Some kinds of documents pertaining to air
operations, such as the reports that aerial observers made
directly to intelligence officers, are completely lacking. The
documents included in the volume, however, seem to provide
a fairly complete picture of U.S. air operations at St. Mihiel.

The general editorial policy has been to preserve the original
text of each document. The format has also been kept so far
as practicable, although some changes had to be made in the
interests of clarity and to meet the requirements imposed by
the format of the printed volume. Editorial comments and notes
have been kept to the minimum.

The documents contain many foreign, especially French,
military and aviation terms that U.S. Air Service personnel
picked up during the war. An American pilot could “pique”
without knowing how to spell the French word for a vertical
dive; consequently, it might appear in his report as “peque”
“peaque,” or even “peak.” Some of the foreign terms used by
the Americans had neither a settled spelling nor well-defined
meaning. For example, “straff’ was used as often as “strafe”
to refer to any kind of “heavy” attack from the air on troops,
equipment, facilities, and positions on the ground. The editor
has permitted such terms to stand as they appear in the origi-
nal documents. A good dictionary of French aviation terms of
World War | is the Aeronautic Dictionary compiled and pub-
lished by the Air Service, AEF (see Selective Bibtiography).

Many of the documents contain obvious factual errors. A
report, for example, may show a total flight time of 150 min-
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utes for a mission that departed at 9:40 a.m. and returned at
10:00 a.m. Even more numerous are discrepancies between
related documents. A squadron’s operations raoort may not
correctly reflect the reports filed by the pilots. The group's
report may be at variance with the information submitted by
the squadrons, and so on with reports on up the line. Such a
situation, of course, is not unique or even unusual, and no
attempt has been made either to point out or to correct such
errors and discrepancies.

The editor, however, did attempt to straighten out place
names appearing in the documents included in this volume. It
was neither an easy nor an entirely successful undertaking.
Many of the place names mentioned in documents relating to
the Air Service, AEF, do not appear in the NIS Gazetteer.
Most of the places in the St. Mihiel salient are listed, however,
in a gazetteer published by GHQ AEF in October 19195 An
excellent map illustrating American operations in the area of
St. Mihiel has been published by the American Battle Monu-
ments Commission.® More detailed map coverage of the St.
Mihiel battle area is provided by the World War | maps that the
American Battle Monuments Commission copied to go with
the volumes in its series on the operations of the various U.S.
divisions in France,” and by maps that the Service Historique
of France published with French documents relating to World
War 1® Many of the places mentioned in the documents
printed in the present volume may be found in the maps,
Joint Operations Graphic, published in Paris by the Institut
Geographique National.? Maps and grids used by the Air
Service, AEF are described in Appendix D of this volume.

Even with good maps, it is difficult to identify and locate
some of the places mentioned in Air Service documents. For
one thing, the document may not give the full, precise name
of the place. is the "Villers” mentioned in an operations report
Villers-sous-Bonchamp, Villers-sous-Pareid, Villers-sous-
Preny, or one of the other “Villers” found in the same general
area? The answer may take a long time to find, and indeed
may never be determined with certainty. The difficulty is fre-
quently compounded by the misspelling of place names.
When a pilot wrote “Vilecey” in his reconnaissance report, did
he mean Vilcey-sur-Trey or another village about 8 kilometers
away, Villecey-sur-Mad? Identification of place name: in
documents in “"Gorrell's History” is further complicated by the
many mistakes made by the unskilied and sometimes care-
less typists who copied documents for the “History.” The
editor has attempted to correct misspellings of place names,
but because of the large number of such changes, it appeared
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impracticable to indicate in each instance the change being
made.

The editor is grateful to Mr. John D. Ashmore, Chief, and
to Mr. D. B. Flournoy and Mr. Gurvis Lawson of the Carto-
graphic Information Division of Air University Library for expert
advice and assistance in dealing with cartographic and geo-
graphic matters relating to air operations in the Battle of St.
Mihiel. He also wants to express his thanks to Mr. Lioyd H.
Cornett, Jr., Chief of the Albert F. Simpson Historical Re-
search Center, Lt. Col. Charles C. Biasi, and Mr. Herschel
Harvey, Chief of Administration, for their support and assist-
tance, and to Mrs. Dorothy McCluskie, Mrs. Jane Motley,
Mrs. Linda Copenhaver, Mrs. Carolyn Fulk, and especially
Mrs. Lois Wagner for their fine work in transcribing docu-
ments and typing the manuscript of this volume.

Special recognition goes to Mr. Lawrence J. Paszek, Senior
Editor, Office of Air Force History, for his work in selecting
photographs, preparing artwork for this volume and maintain-
ing close liaison with the printer. Photographs were selected
from collections in the National Archives, the USAF photo
depository, and the USAF Art Collection. Mr. Jim Watson, U.S.
Government Printing Office, arranged the typography and
designed the layout of the book.

Maurer Maurer
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Reduction of the St. Mihiel salient was assigned to the
American Army at a conference of the Allied commanders-in-
chief on 24 July 1918. This salient in the battle line on the
Western Front had existed for nearly four years, a relic of an
unsuccessful German attempt to envelop the great fortress of
Verdun in September 1914. The French had tried to reduce the
bulge in 1915 but had failed. Since then most of the heavy
fighting on the Western Front had been west and north of
Verdun, with relatively little action in the salient or along the
line southward to the Swiss border. The quiet sector on the
south side of the salient and the area to the rear had become a
training ground for American units that Pershing was trying to
forge into a fighting army in the summer of 1918. As early as
June 1817 the Commander-in-Chief of the AEF had tentatively
selected the St. Mihiel salient as the place where he would
lead his army into battle. Some American units in France had
been fighting under French or British direction. Now Pershing
was to bring his army together to fight under the American
flag.

The St. Mihiel salient, which was some 25 miles wide at its
base and about 15 miles deep, extended from les Eparges
(about 10 miles southeast of Verdun) southward to the town
of St. Mihiel on the Meuse River, then eastward by the way of
Seicheprey to Pont-a-Mousson on the Moselle River, a dis-
tance of some 40 miles. The terrain gave the Germans a strong
defensive position. The western face of the salient was on the
rugged, heavily wooded heights of the Meuse. On the south-
ern face the battle line followed the heights of the Meuse for
some distance and then crossed the plain of the Woevre. The
detached heights of Montsec and Loupmont within the Ger-
man lines dominated the plain and provided excellent observa-
tion posts for the Germans.

The natural features of the region plus the elaborate field
fortifications erected by the Germans made the salient a bas-
tion projecting outward from the Hindenburg Line which ex-
tended across the base of the salient. The first defensive posi-
tion was the Wilhelm Sector, parallel with and close to the
front, consisting of a network of trenches, wire, concrete dug-
outs, and machine gun emplacements. The second position
was the Schroerer Sector, some 5 to 8 kilometers to the rear,
forming a smaller salient within the large one. The withdrawal
position was the Hindenburg Line, which was backed up by
detached works some 4 to 6 kilometers farther back. Beyond
were permanent fortifications around Metz and Thionville.
Holding the salient, which covered the rail center at Metz




Col. William (“Billy”) Mitchell
became Chief of Air Service in
Pershing’s American First
Army.

and the important iron mines at Briey, the Germans inter-
rupted French rail traffic on the Paris-Nancy and Toul-Verdun
lines, posed a constant threat of penetration of the Allied de-
fensive structure, and constituted a serious check on any of-
fensive the Allies might launch at or west of Verdun.

French and American forces had recently been able to seize
the initiative and were on the offensive in the region between
the Aisne and Marne rivers when the Allied commanders met
on 24 July 1918 at Bombon, the headquarters ot Marshal Ferdi-
nand Foch, the Allied Commander-in-Chief. With the French,
British, and American commanders—Gen. Henri Petain, Field
Marshal Douglas Haig, and General Pershing—in attendance,
the main topic of the conference was plans for other offen-
sives during the late summer and autumn of 1918. Pershing
and the American Army were given the task of reducing the St.
Mihiel salient so as to release the Paris-Nancy railroad, place
the Allies within reach of Metz and Briey, and open the way for
further and greater action in the areas between the Meuse and
the Moselle. Because of the offensive in the Aisne-Marne area,
no date was set for the attack on the St. Mihiel salient.

Having previously designated key staff officers and ts%en
other steps to form an army headquarters, Pershing now an-
nounced the forthcoming organization of the American First
Army with himself as Commander and Col. William Mitchell as
Chief of Air Service.®
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General Headquarters, A.E.F.®
July 24, 1918

General Order
Number 120

. Inaccordance with authority contained in War Department
Cablegram (No. 743), the American First Army, is organized as
indicated hereinafter, to take effect August 10, 1918.

II. The American First Army, will consist of the following
organizations:
A. Headquarters:
Station:
La Ferte-sous-Jouarre, Department of Seine-et-Marne,
France.
Commander:
Gei. John J. Pershing, U.S. Army
Staff:
Chief of Staff, Lt. Col. Hugh A. Drum, G.S.
Asst. Chief of Staff, G-1, Lt. Col. Jens Bugg, G.S.
Asst. Chief of Staff, G-2, Lt. Col. Willey Howell, G.S.
Asst. Chief of Staff, G-3, Col. Robert McCleave, G.S.
Asst. Chief of Staff, G-4, Lt. Col. John L. DeWitt, G.S.
Asst. Chief of Staff, G-5, Lt. Col. Lewis H. Watkins, G.S.

Administrative and Technical Services:
Chief of Artillery: Maj. Gen. Edward F. McGlachlin, N.A.
Adjutant General, Col. Joseph F. Barnes, A. G. D.
Inspector General, Col. Jacab C. Johnson,[. G. D.
Judge Advocate, Lt. Co' Blanton Winship, J. A.
Chief Quartermaster, Major Geqrge Luberoff, Q. M. R. C.
Chief Surgeon, Col. Alexander N. Stark, M. C.
Chief Engineer, Brig. Gen. Jay J. Morrow, N. A.
Chief Signal Officer, Lt. Col. Parker Hitt, S. C.
Chief Ordnance Officer, Col. Edward P. O’Hern, Ordnance
Dept.,N. A.
Chief of Air Service, Col. William Mitchell, S.C.
Chief of Motor Transport Corps, Col. William H. Winter,
Q. M.C.
Chief of Chemical Warfare Service (To be designated later).
Chief of Tank Corps (To be designated later).
Provost Marshal (To be designated later).
Headquarters
Troop: Capt. Edward C. McGuire, 3d Cavalry.
Such assistants as may be necessary will be designated in
orders of the First Army.

Brig. Gen. Hugh A. Drum served as
Pershing’s Chief of Staff during the
St. Mihiel offensive.
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B. Troops and Services: Such troops and services as may be desig-
nated by confidential instructions of these headquarters.

Ill. The staff officers mentioned in Sec. Il above and such assistants as
may be authorized by the army commander will proceed to La
Ferte-sous-Jouarre for station in time to take over their duties on
the date indicated above. The travel directed is necessary in the
military service.

By command of General Pershing:

James W. McAndrew
Chief of Staff
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In the early stages of planning for the employment of avia-
tion in the First Army, Pershing approved the following mem-
orandum outlining the procedures to be used in assigning
missions to aviation units. The document reveals, perhaps
better than any other contemporary source, the way in which
command of aviation was split up and parceled out among
various officers at different levels of organization.

Memorandum
Number 8

Headquarters
1st Army, AEF.
August 6th, 1918

The following system and routine of assigning missions to the Air Service in the 1st Army is published for the

information and guidance of all concerned:

MISSIONS BY WHOM ORDERED

TO WHOM TRANSMITTED

A. Army Observation Group:
1. Reconnaissance

a. Visual Army G-2
Day
Night
b. Photographic
2. Command Reconnaissance Army G-3
3. Artillery Adjustment Army Artillery Commander

Group Commander through
Branch Intelligence Officer

Army Chief of Air Service
Group Commander

B. Pursuit Group:

1. Patrolling

a. Offensive Army G-3
b. Defensive

2. Protection Air Service Commander

Army Chief of Air Service
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C. Bombing Group:
1. Tactical Bombardment ArmyG-3 Army Chief of Air Service
D. Balloon Group:
1. General Surveillance Army G-3 Army Chief of Air Service
2. Artillery adjustment Army Artillery Commander Group Commander
E. Corps Observation Group:
1. Reconnatissance
a. Visual Group Commander through
Day Corps G-2 Branch Intelligence Officer
Night
b. Photographic
2. Command Reconnaissance Corps G-3 Corps Chief of Air Service
3. Artillery Adjustment Corps Artillery Commander Corps Chief of Air Service
4. Liaison Division Commander
a. Infantry
b. Artillery Division Artillery Commander Group Commander
F. Balloon Group:
1. General Surveillance Corps G-3 Corps Chief of Air Service
2. Artillery Adjustment Corps Artillery Commander Group Commander

Lower unit commanders should come into direct communication in arranging for the missions outlined
above.

The Collection, collation and dissemination of information of the enemy obtained by the Air Service is a
duty of G-2 and is fully covered by the Intelligence Regulations.

By command of General Pershing
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German aerial opposition had not been very strong in the
quiet sector where the First Army was secretly being formed
for the attack on St. Mihiel. Mitchell was concerned, however,
about the enemy’s ability to bring in additional units after the
offensive had been launched. He needed information about
the disposition of German aviation units and the locations of
unoccupied airfields that the enemy might use in concentrat-
ing a powerful air force t0o oppose the Allied offensive. Seek-
ing such information from the iritelligence officer at First
Army headquarters, Mitchell also asked for other information
for use in preparing plans for the forthcoming battle. His
memorandum to G-2 reveals a great deal about Mitchell's
ideas as to how he might employ aviation during the offensive.

Headquarters, First Army
Office of the Chief of Air Service
August 7th, 1918

From: Chief of Air Service, First Army.
Memorandum for: Assistant Chief of Staff, G-2

1. Information is requested as to the location of the airdromes
from which the enemy is operating against the front of this army
and by what types and numbers of squadrons each airdrome is
occupied.

2. Information is requested as to the location of all unoccupied
airdromes opposite the front of this army.

3. Information is requested as to the location of the enemy’s
concentration and training centers within sixty or seventy kilometers
of the front of this army.

4. Information is requested as to the main arteries of traffic which
the enemy would be compelled to use to bring large forces from his
concentration and training areas up to the front of this army for a
general attack over an extended front.

5. Information is requested as to the main arteries of traffic
between the various concentration and training areas of the
enemy within sixty or seventy kilometers of the front of this
army.

6. Information is requested as to the location of cross-roads,
bridges, railroad stations, and headquarters of the enemy within forty
or fifty kilometers of the front of this army in order that a study may
be made of possible bombing targets.

7. Information is requested as to the specific points and routes
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which the army will wish to have photographed periodically after it
takes control of the sector.

8. Information is requested as to the normal number of cars likely
to be perceived in important railway stations within forty or fifty
kilometers of the front of this army so that any variation from normal
will be readily appreciated.

9. Information is requested as to the normal circulation of traffic
on the main arteries connecting the enemy’s concentration and
training areas and connecting these areas with the front line so that
any departure from the normal may be readily appreciated.

William Mitchell
Colonel, A.S.S.C.
Chief of Air Service
First Army

4

Mitchell's authority and responsibilities as Chief of Air Ser-
vice, First Army, as well as the authority and responsibilities
of the chiefs of the air services of the various army corps, had
been stated in orders issued by GHQ AEF on 29 May 1918. The
organization of aero squadrons of the First Army into groups
and wings was provided for by the following orders, which also
stated the duties of group and wing commanders.

The latter orders show significant differences between the
duties of the commander of the pursuit wing and those of the
commander of the corps observation wing. Operating under
the direct command of Mitchell, as Army Air Service Com-
mander, the pursuit wing commander had direct command
over the groups making up the wing. Since corps observation
groups (one to a corps) were under the command of corps air
service commanders, who reported to corps commanders
rather than to Mitchell, the observation groups of the various
corps could not be formed into a wing for command purposes.
The Wing Commander of Corps Observation, therefore, func-
tioned as a staff officer to the Army Air Services Commander
rather than as the commander of a tactical wing.
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Headquarters, 1st Army?
American Expeditionary Forces
France, August 10th, 1918

General Orders
Number 8

1. The following instructions in regard to the Air Service, 1st
Army, are published for the information and guidance of all
concerned:

1. Duties of the Chief of the Air Service of an Army and of an
Army Corps are defined in G. O. 81, G. H. Q., A E. F., 1918°

2. A wing in the Air Service consists of two or more groups; a
group consists of two or more squadrons.

3. The Commander, Pursuit Wing under the C. A. S., 1st
Army, is in direct command of all pursuit groups composing the
wing and is responsible for the proper execution of the duties of
each group. He will assure proper telephonic, telegraphic and radio
communication and liaison between his command and other arms
or services of the Army. He will exercise technical supervision over
all material and personnel in the wing and will see that all missions
assigned are promptly and efficiently carried out. He is responsible
that all records, reports, messages and orders are properly made
out, filed and forwarded and that the methods of handling and
transmitting information work efficiently.

The duties of the Wing Commander, Army Observation, and
Wing Commander, Bombardment® are similar to those prescribed
for the Commander, Pursuit Wing with respect to the groups
acting under their command.

4. Corps Observation—The Wing Commander (under the
C.A. S, 1st Army) is charged with the instruction and inspection
of all observation squadrons or Observation Groups assigned to
Army Corps. He coordinates their duty and exercises technical
supervision over all Army Corps Aviation units. This includes the
method by which duty is performed, the supply and proper care of
material, the supply and instruction of personnel; the location of
airdromes, the handling and care of transportation, the state of the
telephonic, radio and other signalling appliances, and methods, the
photographic sections, the operations officers, the preparation and
forwarding of orders, reports and messages, the maintenance of
liaison with contiguous troops, and the reporting to the
C. A. S. of the Army any irregularities observed in methods of
performing duty either tactical or technical.

5. The Group Commander, Corps Observation, Pursuit or
Bombardment commands his group, and is responsible that all
orders for missions from higher authority are promptly executed.
He assigns specific duties to each squadron, is responsible that
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Squadron Commanders understand their missions, and that all
group specialties such as photographic sections, operations offices
and working with the Branch Intelligence Officers are properly kept
up and executed. He is responsible for the proper preparation,
transmission or filing of all reports, messages and orders to their
destination, and that all personnel and material is in condition for
effective work.

By command of General Pershing:
H. A. Drum
Chief of Staff
Official:

Joseph F. Barnes
Adjutant General

_ 5

Aviation units were assigned to the First Army when GHQ
AEF issued instructions on 16 August 1918 for the reduction
of the St. Mihiel salient. They included headquarters of one
pursuit wing and three pursuit groups, 12 pursuit squadrons,
11 observation squadrons, 1 day bombardment squadron, and
15 balloon companies. Some were designated “army aviation”
to work directly under the control of the Army Air Service
Commander, Col. William Mitchell. Others were marked for
“corps aviation.” None were assigned to divisions or lower
units of the ground forces, but aero squadrons and balioon
companies would be designated (ater to work with the various
divisions (see Appendix B).

Eight of the aero squadrons and balloon companies given to
the First Army on 16 August were reassigned from training
areas of the Services of Supply. Two bailloon companies were
then on their way to the front from the batioon school at
Souge. Twenty nine squadrons and companies were already at
the front. Five of the 29 had arrived only recently and had not
yet begun operations. The combat experience of the other 24
ranged from two days to six months.

The most experienced of the three pursuit groups was the
1st, which had been formed in May. Made up of the 27th, 94th,
95th, and 147th Squadrons, the group had made a good record
for itself at Chateau-Thierry and in the Aisne-Marne Cam-
paign. The 2nd Pursuit Group, which had been organized at
the end of June, had three squadrons assigned—the 13th,
which had been in combat for a little more than three weeks;
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the 48th, which began operations that very day; and the 139th,
which had entered combat at the end of June. The 3rd Pursuit
Group, which had been in existence for only about two weeks,
had the 93rd, 103d, and 213th Squadrons. The 93rd and 213th
had been in combat for only a few days, but the 103d, which
had begun operations on 18 February with American pilots
who formerly had flown with the Lafayette Escadrille, had the
longest record of combat in France of any squadron of the
U.S. Air Service. The 2d and 3d Pursuit Groups were given
their full complements of four squadrons each by reassign-
ment of the 22d and 28th Squadrons from the Services of
Supply.

Six of the observation squadrons (1st, 12th, 90th, 9ist,
99th, and 135th) had combat experience in France ranging
from about two weeks to four months; the other five (8th, 9th,
24th, 50th, and 104th) had none. The day bombardment squad-
ron (96th) had entered combat in June but had been out of
operation during the last three weeks of July after a flight of
six of its planes, led by the squadron commander, had be-
come lost during a mission and had landed on the German side
of the lines.

One of the balloon companies (1st) had been at the front
since February and another (2d) since April. Six others (3d,
5th, 6th, 7th, 8th, and 9th) had been in operation for less than
a month. The remaining seven, reassigned from Services of
Supply or enroute to the front on 16 August, had no front-line
experience.

Support units assigned on 16 August included construction
squadrons to prepare air base facilities; air parks to maintain
airdromes, handle supplies, and perform field maintenance on
aeronautical equipment; photo sections to develop and print
aerial photographs; and a squadron (the 648th, mislabeled
“observation” on the list) which was divided into three flights
to serve as the headquarters “flights” of groups of the First
Army Air Service.

The assignments of 16 August inciuded all of the tactical
units of the U.S. Air Service that would be available to the
First Army for the Battie of St. Mihiel except for three squad-
rons. These were two day bombardment units (11th and 20th)
which were assigned on 8 September, and an observation unit
(88th) which was temporarily sent to the St. Mihiel area for the
offensive. The onily U.S. aviation units with combat experi-
ence that did not take part in the Battle of St. Mihiel were two
pursuit squadrons, the 17th and 148th, which were working
with the Royal Air Force, and the 4th Balloon Company, which
was with the U.S. lIl Corps.
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Lafayette Escadrille insignia.
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General Headquarters, A.E.F.
Chaumont, Haute-Marne
August 16, 1918

From: Chief of Staff
To: Chief of Staff, First Army

1. The Commander-in-Chief directs that the First Army under-
take the reduction of the St-Mihiel salient. The minimum result to
be attained by this operation is the reopening of the Paris-Nancy
Railroad in the vicinity of Commercy.

2. The main portion of the forces of the First Army will be used
against the south face of the salient, the main attack extending
from the vicinity of Fey-en-Haye to the vicinity of Richecourt.

A smaller portion (approximately three to four divisions) will be
used in the region immediately north of les Eparges, this
secondary attack being directed to the east and southeast.

The general conception of the operation is thus the converging of
enveloping forces in such a way as to cause the fall of the entire
salient.

3. The minimum objective of the operation may be roughly
defined by the lines Vandieres—heights noith of Jaulny and
Thiaucourt—Vigneulles—eastern edge heights of the Meuse.

The ultimate objective may be roughly defined by the line
Marieulles (east of the Moselle)—heights south of Gorze—Mars-la-
Tour—Etain.

4. There is enclosed herewith a list of troops hereby assigned to the
First Army. You will assume control of all these troops, except those
coming from beyond the limits of the French Eighth Army, and not yet
arrived at destination (unless otherwise shown under remarks) and
except for tactical command of those in sector, at noon August 18.

The decision as to the exploitation of success from the minimum to
the ultimate objective will depend primarily upon the degree of sur-
prise realized during the first day’s operations and this decision will be
made by the commander, First Army.

As you are aware, Col. de Chambrun is taking up verbally the
matter of securing French assistance to the left of our secondary
attack through a French attack in the direction of Etain.

It is desired that the attack be launched prior to September 11, 1918.

5. Under existing instructions the [V Corps Staff is now exercising
administrative control over all troops in the French Eighth Army. The V
Corps Staff is exercising similar control over all troops in the French
Seventh Army. The VI Corps Staff is charged with the training of the
79th and 91st Divisions.

Your attention is especially invited to the fact (stated under
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remarks) that certain: aviation units now in the region of La Ferte-
sous-Jouarre are to be moved by your orders.

6. For your information it is hoped that the training of one division
not now assigned to the First Army will be completed between Sept.
10 and 20. The assignment of this division will depend upon
circumstances.

7. All division commanders have been, or will be, notified of their
assignment to the First Army by G-3, these hq. You will notify all
other commanders concerned.

8. There is also enclosed herewith a list of such S. O. S. troops and
miscellaneous units in sector as are of record in G-3 these hq.

J. W. McAndrew

General Headquarters, A.E.F.
Chaumont-en-Bassigny, Haute-Marne
August 16, 1918

1. Attached hereto are lists of troops which have been assigned to
the First Army by a letter signed by the Chief of Staff, dated August
16, 1918.

2. The following extracts from the letter mentioned are quoted for
your information:

4. There is enclosed herewith a list of troops assigned to the First
Army. You will assume control of all these troops except those coming
from beyond the limits of the French Eighth Army and not yet arrived
at destination (unless otherwise shown under remarks) and except for
tactical command of those in sector at noon, August 18.

5. Under existing instructions the IV Corps Staff is now
exercising administrative control over all troops in French Eighth
Army. The V Corps Staff is exercising similar control over all troops
in the French Seventh Army. The VI Corps Staff is charged with the
training of the 79th and 91st Divisions.

7. All division commanders have been, or will be, notified of
their assignment to the First Army by G-3, these headquarters. You
will notify all other commanders concerned.

Fox Conner
Colonel, General Staff
Asst. Chief of Staff, G-3
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LIST OF TROOPS ASSIGNED TO FIRST ARMY
UNIT PRESENT LOCATION DESTINATION REMARKS
ARMY TROOPS
Aviation La Ferté Region Tobeassndby  Aviation units at La Ferté
Hq., Air Service, First Army First Army sous Jouarre are to be
1st Pursuit Wing Toul ordered to First Army
1st Pursuit Group: destinations by it when
27th, 94th, 95th and 147th needed
Aero Squadrons La Ferté Region To be assnd by
First Army
Flight C, 648th Aero Sqdn. Do Do
474th Aero Sqdn. (Construction) Do Do
2d Pursuit Group:
13th, 49th, and 139th
Aero Sqdns. Toul
3d Pursuit Group:
93d, 103d and 213th
Aero Sqdns. Vaucouleurs
91st Aero Sqdn. (Army Observ.) Gondreville
101st Photo Section Do
96th Day Bombardment Sqdn. Amanty
183d Sqdn. (park) less 1 flight La Ferté region To be assnd by
First Army
218th Aero Squadron (park) Do Do
1 CORPS TROOPS
[ Corps Headquarters La Ferté region Saizerais-
Liverdun
VEATASARE LR REELEERRERRELERS
Hgq. Air Service, | Corps L.a Ferté region To be assnd by
First Army
1st Aero Squadron (Observa.) Do Do
12th Aero Squadron (Observa.) Do Do
648th Aero Squadron (Observa.) Do Do
Photo Sect. No. 1 Do Do
Balloon Wing Co. A Do Do
Balloon Co. 1 Do Do
Balloon Co 2 Do Do
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IV CORPS TROOPS
IV Headquarters

Awviation:
8th Aero Squadron (Observa.)
24th Aero Squadron (Observa.)
50th Aero Squadron (Observa.)
90th Aero Squadron (Observa.)
135th Aero Squadron (Observa.)
106th Photo Section
Balloon Wing, Co. B
3d Balloon Co.
5th Balloon Co.
6th Balloon Co.
7th Balloon Co.
8th Balloon Co.
9th Balloon Co.
43rd Balloon Co.

69th Balloon Co.

Amanty
Ourches
Amanty
Ourches
Ourches
Ourches
Toul
Brouville
Raulecourt

Domevre-en-Haye

Griscourt
Menil-la-Tour
Boucq

Enroute from Souge

to be asnd. by
IV Corps

Do

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

ADDITIONS TO LIST OF TROOPS ASSIGNED TO FIRST ARMY
General Headquarters, A.E.F.

Office Chief of Staff

Chaumont, August 16, 1918

PRESENT LOCATION DESTINATION

REMARKS

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

477th and 474th Aero Squad
(Constr.)

99th and 104th Aero Squads
Photo Section No. 5

Advance Section,
S.0S.
VII Corps

Ordered (now present)
Aug. 21

Ordered overland
Aug. 22

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

462d, 484th, 495th and 463d
Aero Squads. (Constr.) temp. dy.
22d and 28th Aero Squads
(Pursuit)

Advance Section,
SOS

Advance Section
SOS

First Army

Ordered (disposition
First Army) August 22
Ordered (disposition
First Army) August 22

Ordered Toul
Sept. 1-Aug. 24

SOS

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

Balloon Co. 10, 11, 12,42
Balloon Wing Co. C

Toul, First Army
First Army

Ordered G-3 Aug.
Ordered G-3 Aug.

............................................................................................
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Written procedures for the various types of aviation—obser-
vation, pursuit, and bombardment—had been prepared by
U.S. Air Service personnel in France prior to the formation of
the First Army. Revised and consolidated by Mitchell, they
were issued in the following circular of the First Army Air
Service. A later revision has been included in the second
volume (Doc. §3) in this series.

Headquarters
Chief of Air Service
1st Army?
August 19th, 1918
Circular
Number 1.2

1. Theattached notes will form the basis of the routine procedure of
the Air Service units of this command. They consist of:

(a) Routine procedure in observation Groups,
{1) Instructions for daily procedure,
(2) Organization of observers’ room, :
{3) Notes on liaison between aircraft and infantry during

attack,

(4) Adjustment of artillery duringattack as carried out
by 1st Army Corps, 1st Army.

(b) Routine procedure in pursuit units,

(c) Routine procedure in day bombardment units,

(d) Routine procedure in night reconnaissance units.

2. The methods of assigning missions to the various classes of
aviation will be as prescribed in Memorandum No. 8, Headquarters, 1st
Army, August 8th, 1918.¢

3. The duties of various aviation commanders will be as prescribed
in General Orders No. 8, Headquarters, 1st Army, August 10th, 1918.

William Mitchell
Colonel, A.S.C.
Chief of Air Service, 1st Army

Observation

INSTRUCTIONS FOR DAILY PROCEDURE

1. Group commander will designate the squadrons under his
command to perform the duties assigned by higher authority. As arule,
this will require one squadron to work with corps artillery and to
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do photographic work for the corps and one squadron with each
division in line.

(a) The corps artillery squadron will do such adjustment for the
corps artillery as cannot be done by the corps artillery balloon. In
addition, this squadron will do visual reconnaissance photographic
work, and will have at all times a plane of command at the disposal of the
corps C.AS.

(b) The divisional squadrons will work with the division to
which they are assigned. This work will consist of reconnaissance,
infantry liaison and such artillery adjustment as cannot be done by
the divisional balloon.

2. Squadron Commanders will detail to the headquarters of the
unit to which their squadron is assigned, an observer to act as liaison
officer. It is suggested that this detail be made for the period of one
week, (except during intense operations when the liaison officer
should remain through period of intense activity.)

3. All orders for airplane work will be made as prescribed in
Memo No. 8, 1st Army.

4. In order to prepare the work for the following day in each
squadron the following procedure is suggested. After flying for the
day is finished the Squadron Commander, the Squadron Operations
Officer, the Squadron Flight Commanders, the Squadron Engineer
Officer, the Squadron Radio Officer, and the Squadron Armament
Officer should meet. They should have data as follows:

Operations Officer —Missions to be fulfilled, and the names of the ob-
servers assigned to those missions.

Engineer Officer —Airplanes available.
Radio Officer —Airplanes available by number with proper radio
equipment

Flight Commanders —Pilots available.
Armament Officer —Airplanes available with proper armament.

5. In order to relieve the Squadron Commanders of certain duties
and in order to train Flight Commanders for other work, it is usually
a good thing to place the Flight Commanders alternately in charge of
the squadron work for the day as far as regards the carrying out of mis-
sions is concerned. Therefore, at the evening meeting, the Squadron
Commander or the Acting Squadron Commander should assign the
pilots and observers to their work for the following day and should also
assign the pilots and observers for the alert duty. The officer in charge
of the alert flight should be in charge of the flying field during the day.

A typewritten sheet should be prepared showing order of impor-
tance of the work to be done each day; airplanes assigned to the work;
the pilots and observers assigned; the kind of work to be done; the
size of the camera and number of magazines to be used; the kind of
radio reel to be used, and the officers for alert duty. A copy of this
sheet, after being approved by the Squadron Commander, should go
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to the Flight Commanders, the Engineer Officer, the Photographic
Officer, the Radio Officer, the Operations Officer, the Armament
Officer, and should also be posted on the Squadron bulletin board.
One copy should be sent to the Group Operations Officer.

The Acting Squadron Commander is then charged with seeing that
everything possible is done toward the fulfilling of the missions
assigned.

The Photographic Officer is charged with the equipping of the
airplanes with the proper cameras and number of magazines, and the
prompt transportation to the photo laboratory of these articles upon
the return of a mission.

The Radio Officer is charged with equipping the airplanes with reels
and their return to the radio station.

The Armament Officer is responsible that the movable guns are
mounted on the airplanes, that the proper number and proper sets of
magazines are installed in the airplanes, that the fixed guns and belts
are in proper shape, and that the Lewis guns and magazines are
returned to the armory after the missions are completed.

The Engineering Officer is responsible that the airplanes are
inspected and that no unsafe planes are used.

The pilots who are about to make flights must also inspect their
airplanes and armament.

The Observers who are to make flights must inspect everything
that they have to use.

When there are no Squadron Armament and Radio Officers, the
Group Armament and Radio Officers should prepare slips daily for
each Squadron Commander showing the number of airplanes
available for the day and the Squadron Operations Officers should
furnish them with the chart showing the next day’s missions.

The following plan should be followed: As each pilot is assigned an
airplane, he has his own fixed gun and belt. He should calibrate all the
ammunition for that gun, should load his own belt and should load and
unload the gun himself. He is responsible that the sights are properly
adjusted from time to time on the range and that the proper division of
tracer, armor piercing and explosive bullets are in the belt. All of this
work should be done by the pilot himself.

Each observer should be assigned two movable guns, mounted in
pairs and six magazines. The observer himself should then calibrate
his shells, load his magazines and test the sights on the range.

ORGANIZATION OF AN OBSERVERS’ ROOM

Observation Aviation—that branch of the Air Service which acts as
the eyes of the army—is the basis of all aviation. Aerial Observation
work, as it is done to-day, requires that the observer know in detail all
information regarding the disposition, operations and plans of his own
and enemy troops. It is, therefore, of fundamental importance that
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each observation unit have a room conveniently located near the
hangars in which the observers and pilots may have all of this informa-
tion at their disposal. Under the present plan of organization this
room, known as the Observers’ Room, is maintained by the Observa-
tion Group and is under the supervision of the Group Operations
and Branch Intelligence Officers.

The information obtainable in the Observers’ Room may
conveniently be divided under the following headings:
. Photography.
2. Information pertaining to Adjustment of Artillery fire.
3. Information pertaining to the Infantry.
4. Reconnaissance and Fugitive Target Work.
5. Facilities for Instruction purposes.
6. Miscellaneous.

PHOTOGRAPHY

Under the present plan of organization photographic work is taken
care of in the Observation Group in the following way:

1. All orders for photographic reconnaissance work come from G-2
of the Army or Army Corps to the Commanding Officer of the Group-
who, through his Operations Officer, assigns the missions to the
proper squadrons and designates the size of the camera to be used.
The Squadron Operations Officer then assigns the mission to an
observer, at the same time informing the Group Photographic Officer
of the work to be done, who sees that the apparatus is on the field at
the required time.

—

Pilots and observers of the 91st Aero Squadron pose in front of a Salmson. The pilots wore the double wing decoration,
the observers wore single wing.
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Copy of all photographic orders is submitted to the Branch
Intelligence Officer.

The plates are developed immediately upon completion of a
photographic reconnaissance mission, and two copies of each
photograph printed and submitted to the Intelligence Officer who
identifies them and specifies the number of copies to be printed. One
identified copy of each photograph is returned to the Photographic
Officer in order that the plate may be marked and the printing of the
required number of copies started. In the meantime the Intelligence
Officer makes a preliminary interpretation of the photographs,
sending all information found to the units interested.

Photographs are distributed by the Intelligence Officer according to
aspecified list. All requests for extra copies of photographs, i.e., copies
other than those specified by the regular list of distribution, come to
the Intelligence Officer through G-2 at Army or Army Corps
Headquarters.

One copy of each photograph is kept on file in the Intelligence
Office and two copies are placed in the Observers’ Room at the
disposal of the observers.

Intelligence Office Records

The Intelligence Officer keeps a card index of all photographs
taken, showing the camera used, co-ordinates of the center, number
of photograph and altitude and date at which taken, together with a
record of the character of the photograph, i.e., whether good, fair or
poor. These cards are filed according to the coordinates of the
photograph, each card representing a square kilometer and contain-
ing a record of photograph whose center is within this square.

A copy of every photograph taken is also filed in the Intelligence
Office according to the coordinates of the center of the photograph. A
book is kept in which the photographs taken are listed according to
their number, giving the co-ordinates of the center, the date at which
taken, and the observer carrying out the mission.

Filing of Photographs in Observers’ Room

Photographs are filed in the Observers’ Room in pigeon holes (8%
in. x 10in. x 2 in.) according to their co-ordinates, each pigeon hole
representing one square kilometer on the map, i.e., each pigeon hole
containing photographs whose center is in that square kilometer. The
pigeon holes are numbered in the same manner as the Plan Directeur
Maps—horizontally according to the X co-ordinates of the photo-
graph and vertically according to the Y co-ordinates. These files are
kept up-to-date and complete by thentelligence Officer. Abook
should be placed near the files in which the observers record all photo-
graphs taken from the pigeon holes in order that a check may be kept
and replacements made accordingly.
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Up-Keep of Maps

The maps of the sector are kept up-to-date by draftsmen, who,
under the supervision of the Intelligence Officer make record of all
new enemy works brought out by the study of the photographs and
mark the maps accordingly.

Map Showing Area Covered by Photographs

These maps are kept on file in the Observers’ Room, and kept up-
to-date by the draftsman of the Intelligence Office. The area covered
by a mission being outlined on a 1/20000 map, the maps being
arranged chronologically, i.e., all the photographs taken during one
week, beginning Sunday A.M., are shown on the same sheet. This
provides a ready reference of a certain locality, as to when the latest
photograph was taken.

Panstereoscope

A panstereoscopic instrument is placed at the disposal of the
observers in the Observers’ Room, to be used by them in the study
of enemy objectives, and to be used by the Intelligence Officer for his
interpretation work.

INFORMATION PERTAINING TO THE ADJUSTMENT
OF ARTILLERY FIRE

1. Map (1/10000) Showing Position of All of our Artillery - '_
Elements, Those of the Enemy and the Enemy System of
Trenches.

This map-—the most important one of the Observers’ Room—
should be checked daily and all the information pertaining to our artil-
lery kept up-to-date. It should be colored, so that an observer in plan-
ning an adjustment can tell at a glance whether his objective is in the
woods, near a road, etc. The following plan is suggested for the up-
kecep of this map: All woods should be colored green, all lakes and
rivers blue, and all roads red. Owing to the fact that artillery positions
are constantly changing place, they should not be marked upon the
map itself, but designated by “Tags” or “Markers” which can be glued
to the head of a thumb tack moved from place to place. Under this
system the different caliber of artillery can be designated by different
shaped tags and the different organizations represented by different
colors. All new enemy trenches and battery positions confirmed by
photograph should be shown on the map and it should be kept up-to-
date at all times.

2. Chart Showing Activity of Enemy Artillery.

This chart is kept up daily from the bulletins received from the Army
and the Army Corps. By referring to it, an observer can tell whether a
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battery on which he has adjusted fire, has been silenced, or whether it
has again been active. This chart is also used to a large extent in
planning future adjustment work as it gives the caliber of each gun
and a record of its activity.

3. Model Map.

A model map (colored) is a valuable asset to an Observers’ room
for with it an observer can tell at a glance the nature of the terrain
surrounding his objective. Often times a proposed objective is on the
reverse slope of a hill, in a position such that it cannot be seen by the
observer while following the course on the BT line. This necessitates
that he plan such a course of flight that he will be in a position to
observe the bursts at the proper time and this can only be calculated
and planned with the aid of a model map.

4. Map Showing the Area Covered by Balloons and
Terrestial Observation.

In order to co-ordinate the work done by terrestial, balloon and
airplane observation, the Observers’ Room should contain a map
showing the area which are covered by balloon and terrestial
observation. With this map at their disposal the observation
squadrons will not plan to adjust on any of the objectives which can be
adjusted on from the balloons and terrestial observation posts.

5. Chart Showing Organization of Command of Artillery
Units.

From the above chart the observer can obtain information as to the
Officer in Command of the organization with which he is to work, the
co-ordinates of the posts of command, the co-ordinates of the panel
station and the designated panel to be used.

Note: All maps, charts and bulletins pertaining to the adjustment of
artillery fire are under the supervision of the Operations officer.

INFORMATION PERTAINING TO THE INFANTRY.

1. Map Showing the Occupation of the Sector by the
Infantry.

It is of fundamental importance that the Observers who do infantry
liaison work, and who are apt to be called on at any time to fly in the
Contact Plane during an attack will be versed as to the disposition of
the various Infantry Units. A map showing the parts of the line held by
the different infantry organizations and the location of all troops in
reserve would give the required information. The different infantry
units can be designated by different colors on the map.




A German dug-out in the St. Mihiel trench system.

2. Map Showing Our Own System of Trenches in Detail.

An infantry observer must be thoroughly familiar with all parts of
our own trench system in order to perform his duties properly while
flying in the Contact Plane during an attack. A map showing our own
trench system should, therefore, be placed at the disposal of the
observer.

3. Map Showing Our System of Barrage Fire.

If the Artillery Observer while flying during an attack should see that
the barrage of the ener.w was producing distressing results at a certain
point, he would be in a position to call for neutralization fire on the
enemy batteries laying down that part of the barrage, if he were
informed as to their plan of barrage. The 1/50,000 map “Activitie de
I'Artillerie Enemie” gives this information and should be in the
Observers’ Room.

4. C.P. O. Map (Counter-Preparation Offensive).

The above map shows all important trench and road intersections,
machine gun emplacements, etc. upon which the artillery are
registered. All observers should know the routes most used by the
enemy in bringing up re-inforcements and supplies. This information
can be obtained from a C. P. O. Map.

5. Map Showing The Enemy “Strong Points,” Dug-Outs,
Machine Gun Emplacements, etc.

It is of the utmost importance that all observers doing work which
necessitates their flying at a low altitude to know the location of enemy
machine gun nests, enemy dug-outs, etc., in order that they may
direct their attention toward these points. This is especially true for
the Infantry Observer.
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RECONNAISSANCE AND FUGITIVE TARGET WORK.

Scheduled reconnaissances are carried out by an Observation
Group in an effort to obtain information as to the activity and move-
ments of the enemy. This work is divided among the squadrons of the
group. The reconnaissance plane is equipped with wireless apparatus
to be used in calling Fugitive Target Batteries, which are designated
by the Artillery Brigade to be used against fleeting targets.

1. Fugitive Target Map 1/20,000 colored.

This map is used to show the observers the location, calls and field
of fire of the batteries designated as Fugitive Target Batteries. The
battery positions, together with the calls to be used, are shown by
markers on this map and the field of fire designated by radial lines
extending from the battery position. The letter “Key” (or code) to be
used for all work in the sector can be put at the disposal of the
observers by placing it on this map.

2. General Map of Artillery Objectives, (1/20,000).

The above map is made up by the G-2 of the Army and shows all
important artillery objectives, such as road intersections, ammunition
dumps, material, depots, railroads, bridges, camps, aviation fields,
etc. An observer doing sector reconnaisances should know the
location of the most important of these and direct his attention
toward them.

FACILITIES FOR INSTRUCTION PURPOSES.

It is essential that all squadrons of an Observation Group carry out
schedule instructions and review work in order to keep the observers
informed as to the latest developments in aerial observation work. It
is, therefore, necessary that the observers’ room be equipped with
facilities for instruction purposes.

1. Copies of the latest pamphlets on artillery adjustment and
infantry haison work should be kept on file in the observers’ room at
all times.

2. Radio buzzers should be installed and observers urged to use
them at regular intervals in order that their key manipulation be
efficient.

3. A blackboard should be placed in a convenient place to be used
for instruction purposes. Simulated adjustments should then be
carried on by drawing the cbjectives and showing the bursts on the
board.

4. Chart showing the construction and operation of the Lewis,
Browning and Marlin and Vickers Machine Guns should be placed in
the Observers’ Room, together with information as to the method of
clearing machine gun jams.
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Information regarding the functioning of radio apparatus should be
on file. All observers should know the theory of wireless transmission
of messages and the construction of the airplane sending apparatus,
and the ground receiving set.

An outlined course of instruction should be drawn up for the Group
in the Observers’' Room assigned to the different squadrons on speci-
fied days. In order to co-ordinate the work done by the Group and to
insure like instruction in the squadrons, each squadron should have at
least one representative present at the conferences of the others.

The Group Photograph and Radio Officers should be called on
from time to time for instruction purposes.

All information obtainable on the subject of gas and gas projectors
should be put at the disposal of the observers. Photographs of gas
projectors should be studied in detail and all observers should be well
informed as to the appearance, color and nature of gas clouds.

MISCELLANEOUS.

The Observers’ Room being the information center of the Group,
should contain all data obtained from bulletins, letters, etc., which
have any bearings on the work carried out by the Group.

A Bulletin Board should be placed in a conspicuous place and
observers and pilots urged to consult it at frequent intervals. All orders
issued which are of interest to pilots and observers of the Group,
should be posted on this board.

All incoming bulletins from the army, army corps, Air Service and
Division, pertaining to the work carried on by the Group should be
filed and put at the disposal of the pilots and observers. Loose leaf
binders are suggested as a satisfactory method of filing these bulletins.

Maps of Sectors.

A sufficient supply of maps of all scales should be placed in the
Observers’ Room, at the disposal of the pilots and observers. They
are under the supervision of the Branch Intelligence Officer who keeps
a record of all maps taken and makes replacements accordingly.

Maps of Our Aviation Fields.

A map showing the location of all ¢ aviation fields in the Zone of
Operations of the Group should be . .ed in the Observers' Room, to
give the pilots a general idea of possible landing places in case of
motor trouble.

Maps of Enemy Aviation Fields and Balloon Positions.

The above mentioned map is of special interest to pilots and
observers doing long distance reconnaissance and photography
work, as it gives them information as to the most probable places of
encountering enemy machines.
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Maps of Enemy Anti-Aircraft Batteries.

A map of enemy anti-aircraft batteries together with a record of
the zone of the most accurate fire gives the pilots and observers
valuable information.

Map of Entire Front.

A map of the entire front showing the disposition of the different
Army Corps and their organization or command is of general interest
in the Air Service and should be placed in the Observers’ Room.

A 1/600,000 map of France (Confidential) made up by G-2,
General Headquarters, American E.F., entitled “German Order of
Battle” gives this information.

A chart showing the organization of command of all units with
whom the Group operates, should be posted.

A condensed chart giving all calls, conventional signs and signals
used by the artillery and infantry airplanes should be made by a
draftsman and then photographed, reducing it to a smaller scale, for
the use of observers while in the air. A chart showing the panel
signals used for artillery adjustment work should be made and
photographed for use of pilots during such work. With this chart at
their disposal the pilots can follow the adjustment and the
co-operation afforded the observer is greatly increased.

A chart showing all infantry and artillery identification panels
should be posted.

All information available which will aid observers and pilots in
recognizing enemy airplanes should be put at their disposal. A chart
of silhouettes of enemy planes should be posted; also photographs of
the various types of enemy machines.

A panoramic view of the sector is a valuable asset to the Observers’
Room and should be obtained if possible. Mosaics of photographic
missions carried out by observers of the group tend to make the
Observers’ Room attractive and also give valuable information.

Observers should fill out flight reports in the Observers’ Room
immediately upon completion of a mission. A place should be
designated for this work and a basket placed there in which the
reports should be placed.

The Observers’ Room should be equipped with one large table to
be used by the pilots and observers for painting maps, fixing map
boards, etc. Charts and benches should also be supplied.

The following is a suggested list of material that should be put at
the disposal of the pilots and observers in the Observers’ Room.

Ink, pencils, drawing pens, glue, paste, thumb tacks, paints,
drawing instruments, magnifying glasses, pins and tracing cloth.

A wireless receiving set, is a valuable addition to an Observers’
Room as it is constantly used by the observers in taking the daily
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communiques and in following adjustments taking place on the lines.
This not only makes the Observers’ Room a more interesting place, but
it is beneficial to the observers in as much as it tends to sharpen their
receiving ability.

In conclusion it might be stated that every effort should be made to
make the Observers’ Room a quiet attractive place. Ir. an observa-
tion group where squadrons are quartered on different parts of the
field, the natural tendency will be to post information in squadron
headquarters and mess halls and avoid coming to the Observers’
Room, for the sake of convenience. It is, therefore, suggested that in
an effort to make the Observers’ Room the most frequented place of
the group, information of general interest to aviators, i.e., progress of
the battle in other parts of the lines, daily communiques, etc., be
posted daily. A map showing the entire line should be posted and
followed during the course of all important battles. Whenever
possible maps should be colored in an effort to improve the
appearance of the Observers’ Room.

Owing to the fact that information of the most secret nature is
displayed in the Observers’ Room, the rule barring all persons other
than pilots and observers should be strictly adhered to. Under no
circumstances should other persons be admitted to the Observers’
Room without special permission of the Commanding Officer of the

group.

NOTES ON LIAISON BETWEEN AIRCRAFT AND
INFANTRY DURING ATTACK

FUNCTIONS OF THE INFANTRY AIRPLANE.

During periods of attack, one infantry airplane is, in general,
allotted to each Division. The functions of this plane are:

1. To follow the advance of the attacking troops and reserves.

2. To observe signals from the front or most advanced lines and
the various P.C. and to transmit them to the Division Commander
and, when required, to the receiving stations of the P.C.’s of the
artillerv. division, brigade or reaiment.

3. To transmit to the infantry 11e orders of the Division Com-
mander, and in general, to keep the headquarters informed of every-
thing that is going on in the neighborhood of the advance line and
behind it.

The Infantry Airplanae, therefore, has a double mission to assure:
first to keep the staff informed of what is taking place, secondly, to
act as liaison agent between the troops in the first line and Division
Headquarters or, when required, with the P.C.’s or artillery and
infantry brigades or regiments. This forms a task of the highest impor-
tance and one which is extremely complex and very delicate. It can
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be said without exaggeration that liaison with the infantry is the most
difficult mission that can be entrusted to an aerial observer. For this
reason, it is indispensable, both for the infantrymen and for the
aviator, that exercises should be held frequently and as closely as
possible approaching the realities of active warfare. The work of
liaison with infantry is so extremely difficult and arduous; both for the
infantry and the aviators, that the more practice exercises held to
familiarize both with the duties to be carried out, the better.

MISSION OF THE INFANTRY AIRPLANE—
GENERAL PRINCIPLES.

It is difficult to fix definite limits to the activity of Infantry Airplanes,
Artillery Surveillance Airplanes, and Command airplanes. It should
not be forbidden to the observer in the Infantry Airplane to spot enemy
batteries in action and to signal them to the artillery, or to notify the
Command of points particularly swept by the fire of the enemy; nor
should it be forbidden to the artillery observer to observe and report
matters of interest in our front lines or trenches, but the former is
solely responsible for locating the advance of our attacking infantry,
whereas the latter is solely responsible for observing, adjusting and
directing the fires of our artillery. The observer of the Infantry Airplane
has about all he can do to see what is occurring in the neighborhood
and behind the foremost lines of the infantry. Without entirely ignoring
what is going on on the enemy’s side, he should, in principle, only
interest himself with OUR OWN infantry. If he fails to confine himself
to this, he runs a considerable risk of failing to satisfactorily carry out
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his mission and obtain the best resuits. It is essential that the observer
should thoroughly realize this—that what takes place beyond our
foremost lines is not his concern; this latter is the mission of the
Command Airplane.

MISSION OF THE INFANTRY AIRPLANE—EXECUTION.

The Infantry Airplane flies above our lines, the altitude varying with
atmospheric conditions, the nature of the ground, and what the
observer is looking for. This altitude, however, should never be more
than 1,200 meters and only exceptionally less than 600 meters. Owing
to the vulnerability of a low flying observation airplane, it should not
descend below 600 meters except in cases of absolute necessity. It is,
therefore, advisable that the plane should not keep constantly to the
same altitude, as by frequently changing its altitude, it is less likely to
be hit by shots fired from the ground. During the course of aperation
the surveillance of the battle-field should, in principle, begin before
dawn and the infantry plane should leave its field while it is still dark so
as to arrive above the lines at the first moments of daylight. This is
nearly always the most interesting time of day for observation. The
results of reconnaissance by Infantry Airplane during a light rain are
often particularly valuable for the reason that at such a time, the
enemy takes few precautions to conceal himself, generally thinking
that he is in complete security from aerial observation.

At the beginning of offensive operations, the Infantry Airplane
should not arrive over the lines until a little after the “H” hour, so as
not to call the attention of the enemy prematurely to the point and
moment of attack. When no attack is planned it is sometimes of value
for an airplane to fly over the lines at dawn dropping *.arious luminous
signals in order to deceive and worry the enemy.

Fire from the ground by the infantry constitutes the principle source
of danger for the low flying observation plane. The best method of
contending with this and protecting himself as far as possible, is for
the observer to fire with his machine gun as frequently as he can
against the enemy trenches and positions. Furthermore, by machine
gunning certain suspicious points, the observer often succeeds in
making the enemy disclose himself by movements.

MEANS OF COMMUNICATION BETWEEN THE AIRPLANE
AND THE GROUND.

1. By radio. The observer signals by radio all his observations, in
general addressing himself to the Division report center. He must pay
special attention to the rapidity and clearness with which he sends his
messages, and he should not hesitate to repeat his message several
times until the receiving station gives the signal “understood™. It is
advisable that the artillery receiving stations should also take any
message sent to the Division Report center. Infantry airplane
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Radio set installed in a DH-4.

observers should not send by radio any information of which they are
not certain. Observations of this nature should be noted on the written
message to be dropped at the report center, mentioning, of course,
the fact that the information is of doubtful accuracy. All radio
messages should be preceded by the call letters indicating to whom
the message is addressed. Coordinates, etc., must always be given in
code. It is most strictly forbidden for any messages to be sent in clear.
Note: Before leaving the neighborhood of his airdrome, the
infantry airplane observer will test the working of his radio with
the receiving station of the group (squadron) and will not start off
over the line until the latter has notified him by a prearranged signal
(a special form of pane!, for example) that his radio is working
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properly. For this reason, the Infantry Airplane must take off from
his field early enough to make this test and, if necessary, to remedy
any fault in his radio and still arrive over the lines at the fixed hour.

2. By visual signals and signal lights. The observer carries two

sorts of luminous signals:

(a) The projector.

(b) Signal lights of various kinds.
Up to the present time the former method has been by no means
perfected, and, although it has many advantages over the light
signals, the infantry is not yet sufficiently expert in reading indications
sent from an airplane by projector to allow this method to be success-
fully employed.

Liaison by signal lights presents several disadvantages. In the first
place, such signals do not indicate the unit with whom the airplane
desires to communicate (for example, they do not show that the ob-
server wishes to call the attention of one certain battalion, rather
than any other battalion that happens to be in the neighborhood.)
The considerable variety of signal lights which have to be employed
necessitate the carrying of a large number of cartridges, with the
result sometimes of overloading the airplane. The pistol, unless fixed,
is long and inconvenient. It may occur, by a false movement on the
part of the observer, by a violent movement on the part of the plane
or by bad functioning of the pistol, that the signal light is shot inside,
or onto the fuselage or wings of the machine. To guard against this
last difficulty, it is desirable that the pistol should be fastened to the
edge of the cockpit. An aluminum pistol is preferable, because of the
weight to one in bronze. Signal lights should not be fired from an
Infantry Airplane at an altitude of less than 300 meters, in order to
avoid confusion with similar signals fired from the ground. The pisto!
should be held vertically.

Before leaving his field, the observer should test the working of his
signal pistol. A second pistol should always be carried in case, for any
reason, the first one fails to work, and furthermore, in order to permit
of two different signal lights being fired rapidly, one after the other.
The latter is of value, when, as often happens, the observer is
required to send successively “I am the infantry plane of ‘X’ Division”
and “Where are you?”

3. By Sound Signals. This is another method which has not been
yet completely perfected, although tests with certain instruments have
given good results. Infantry airplane reconnaissance over the positions
hzld by the first lines of our attacking troops being usually made at a
predetermined hour, and the Infantry Airplane flying at a lower alti-
tude than any other plane and bearing distinctive marks and letting off
identifying light signals, there is little chance that it will fail to be
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recognized by the many infantrymen who will be looking at it. It does
not, therefore, appear necessary for a sound signal to be employed in
this case. On the other hand, sound signals are practically
indispensable in the case of airplanes wishing to inform the P.C. that
they intend to drop a weighted message, because particularly if the

P. C. is under shell fire, the vigilance of the look-outs cannot always be
relied upon. If the plane is not equipped with a klaxon horn, or some
other type of sound producing instrument, a peculiarly timed burst of
machine gun fire, several times repeated, if necessary, will usually
have the same effect.

4. By weighted message. Weighted messages are especially val-
uable for the purpose of confirming and completing the information
already dispatched by radio or by various light signals. Weighted
messages are dropped at the P. C.’s of Army Corps and Divisions and
but exceptionally to P. C. of infantry regiments. Weighted messages
should never be dropped to advanced units for orders or information
addressed to the P. C. of a battalion for example run a considerable
risk of falling into the enemy’s hands. It is necessary for observers to
practice dropping weighted messages from a height of at least 200
meters until they are able to drop them with the greatest precision.

Written messages and maps showing the location of Bengal Fires
P. C.’s etc. shouid be made in triplicate (one copy to be dropped at
Division P. C. or report center, one copy at Army Corps Report
Center, if required, and one copy retained for the Squadron Com-
mander). Before leaving the airdrome the three copies of the map,
with new carbon sheets between should be carefully affixed to an alumi-
num back and kept in place by gummed corners and by surgeons tape
around the edges. The same is done with the message forms. The
observer indicates in pencil on the map the location of our front line
and P. C.’s as shown him by Panels, Bengal Fires, etc., and any other
observations of interest, noting the hour. When he has completed his .
mission, he pulls off the tape, and takes off one sheet of the map,
rolls it up, and puts it in the Div. P. C. The second sheet is similarly
taken off and placed on the message carrier for the Army Corps P. C_,
and the third is left attached to the board by means of a clip. The same
is done with any messages that the observer may have written out.

MEANS OF COMMUNICATION BETWEEN THE GROUND
AND THE AIRPLANE.

The Infantry Airplane Observer receives signals both from the most
advanced lines and from the Staff (generally the staff of the Infantry
Division).

1. Communication with the most advanced line. Units of the
most advanced line (excluding both patrols sent further out and units
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in support or reserve further back) signal their location by—

(a) Individual panels (one for two men).

(b) Bengal fires.

(c) Projectors.

(d) Signal lights.

(e) Various make-shift methods such as mirrors, pocket torch
lights, handkerchiefs, over coat linings, etc.

At the demand of the Infantry Airplane, or at an hour prearranged
by the Staff, or at the initiative of the Company Commander or the
Commander of any other unit, when his unit can no longer advance,
or when after having been obliged to retire he has succeeded in
holding his ground —the infantrymen lay out their individual panels. If
the infantry airplane observer fails to see the panels, or has difficulty
in distinguishing them, he repeats his signal of identification “I am the
Infantry Airplane of ‘X’ Division” and the question “Where are you?”
and thereupon the signals of the infantry must be made by Bengal
fires.
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(a) Panels.

In case of individual panels, because of their small dimensions, it is
indispensable that they be placed together in groups of at least three
or four, in order that the observer may see them clearly. Furthermore,
it is necessary that they should be waved or moved about at the right
moment in order to attract the observer’s attention—the right
moment being when the airplane has passed slightly beyond a point
directly above the signalers. The observer will do his utmost to reduce
to a strict minimum the time necessary for him to note the positions
shown by the signals, in order not to keep the attention of the infantry
for too long a time and to avoid, as far as possible, that the enemy
should be able to locate our line. On the other hand, infantrymen
should wave and move about their panels for a time sufficient for the
Infantry Airplane Observer to properly locate them. It is extremely
difficult for anyone on the ground to determine the exact moment at
which an airplane passes vertically over him, and it is certainly better
for the panels to be shown a little too long than not long enough.
However, if at the end of ten minutes, the Infantry Airplane has not
given the signal “understood”, the panels should be rolled up.

It is necessary to insist on the very important point that the panels
when laid out must be “living”, that is to say, continually moved about
or agitated, and not merely unrolled and left lying. If this is not done, it
is likely to give rise to errors of the greatest importance, for immobile
panels are very apt to give erroneous, or at least uncertain indications
to the observer, being easily confused with other things and not
informing the observer whether or not they are the locations of the
most advanced line.

Individual panels should be placed in such a way as not to be visible
to the enemy, i.e., inclined on the parados of a trench, hidden in shell
holes, or behind a slight rise of ground, etc. It is strictly forbidden to
anyone not in the most advanced line to signal his presence by means
of individual panels. This does not, of course, apply to battalion P. C.'s
whose identification panels should be laid out as soon as the Infantry
Airplane sends his signal “Where are you?” The laying out of the
battalion identification panels is often very useful to the airplane
observer, especially when he has no clear idea of the approximate
location of the most advanced line. Similarly, and for the same
reasons, it is desirable that regimental P. C.’s should lay out their
identification panels when the Infantry Airplane sends his signal
“Where are you?” (this is formally ordered in the French Instructions
of the 28th December, 1917, page 26 Panvoi l).

Care must be taken to prevent the panels from becoming dirty. It is
rec