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PREFACE.

The following treatise on railway artillery was originally sub-
mitted as a part of the final report of the Railway Artillery Unit,
Artillery Section, Engineering Division, Office of the Chief Ordnance
Officer, American Expeditionary Forces in France. This report was
made up at the close of the World War of 1914-1918, and was a
revision of a similar report prepared by the undersigned in April,
1918. The second report was finished and submitted in August,
1919, and covered, as fully as available information would permit,
all railway artillery complcte]y or partially designed by oursclves,
our allies, and our enemies in that war.

In preparing this revised report, two factors were kept pa.rtlcula.rly
in mind with reference to the change in railway artillery requirements
of the United States Army, which had taken place since the completion
of the first report.

The first factor is the time available for the construction of the
artillery, throughout the period of active warfare. The aim was to
mount, in the shortest possible time, the greatest possible number of
available heavy guns on any type of mount that had been found
satisfactory for land warfare in France. Only limited machine
facilities were available and speed was the essence of every problem.
Now that the war is ended conditions are vastly different; we are
not in 80 great & hurry as we were a year ago, and we may assume
that any, or all, machine facilities that might be required for any type
of carriage are available.

The second factor is the characteristics required of the mount.
During the active period of the war, as noted above, any mount
which had been found satisfactory for land warfare would serve;
now only such mounts as are adapteble also to coast defense should
be considered for new design and construction.

It is the object, therefore, of this revised report: First, to embody
in available form as much as possible of the information concerning
railway artillery acquired through experience in the war just ended;
and second, to indicate the application of this information end the
lessons learned to the present and future problems of the Ordnance
Department, the formation of a new program of construction for

railway artillery. )
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The recommendations contained herein should not be considered
official, since they have not been so epproved by any regularly con-
stituted board of the Ordnance Depsrtment. They are the final
conclusions of the writer based upon over two years close association
with engineering work on railway artlllery both in Europe and
America.

The material contained herein has been obtained from a large
number of sources which may be summarized as follows:

(a) Examination of French railway artillery in French artil-
lery parks, heavy artillery proving grounds, shops, and
on the front.

() Examination and study of designs of railway mounts of
all types, and conference with designing engineers of
the Ordnance companies in France and England who
have been responsible for the greater number of the
railway artillery designs.

(¢) Examination of captured German matériel and study of
captured documents.

(@) Consultation and cooperation with Staff of American
Railway Artillery Reserve and Heavy Artillery School
in France.

(e) Study of all bulletine end regulations issued by the
French ahd English services for railway artillery.

(f) Observation of French and English Railway Artillery in
action and conference with Railway Artillery personnel
of French, English, and American Armies.

(9) Eighteen months cooperation with the French services
directing the design, manufacture, maintenance, and
field service of railway artillery.

Particular reference is made throughout the text to specific pub-
lications, etc., listed under the bibliography, from which data has
been secured, or in which additional information may be found.

Much of the material given in the descriptions of the mounts
belonging to our allies in the European war as well as the tabulated
data on weights, ballistics, etc., is cousidered by these allies as being
confidential and, at their request, is printed and issued to our service
assuch. For this reason the report has been divided and is published
in two parts. The one part contains all information of a general
character, as well as the descriptions avd tabular data on the American
and German mounts. The other volume contains descriptions and
tabular data on all of the French, British, and Italian mounts and is
issued as a confidential publication and is not for general distribution;
it is available only for official Army use. This, of course, includes
its use as a reference work in regularly constituted Army schools.
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The description of the German long-range gun and of the bom-
bardment of Paris given under the heading of Appendix I is con-
sidered as going properly in this work, because the guns instrumental
in the bombardment were mounted on a railway carriage. The
““Study of the relative efficiency of different calibers’’ given under
the heading of Appendix II is included because it has an important
bearing in the discussion given on the ‘‘Scope of Utility of Railway
Artillery,”” and on the conclusions with reference to the types of
guns recommended for future construction. The description of the
coast defenses installed by the Germans in Belgium is given, under
the heading of Appendix III, because these defenses included railway
artillery and because the future problem of America with reference
to railway artillery is a0 intimately connected with the plans on
coast artillery.

The undersigned desires to acknowledge his indebtedness to Capt.
W. F. Dietrichsen, who has assisted in the collection of all data and
preparation of the originsl report, and to Maj. Hugh Pastoriza, who
has assisted so effectively in preparing this revision. Appendix II
on the ‘‘Relative efficiency of the different calibers” was prepared
by Mej. Hugh Pastoriza and Capt. R. H. Kent.

- H. W. MiLLER,
Liewtenant-Colonel, Ordnance Department. United States Army.
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CHARACTERISTICS, SCOPE OF UTILITY, ETC., OF
RAILWAY ARTILLERY.

HISTORICAL INTRODUCTION.

1. Railway Artillery seems not to have been recognized as an
important and separate subdivision of Artillery before the outbreak
of the World War, 1914-1918. For this reason the idea and the
material are thought of as new developments, whereas in fact both
appeared almost simultanecusly with the widespread adoption of
railway transportation.

2. The earliest railway artillery of which the writer has been able
to find any record was employed in the Confederate Army under
Mayj. Gen. J. Bankhead Magruder, on June 29 and 30, 1862, at Savage
Station, on the Richmond & York River Railway, about 10 miles
east of Richmond, in one of the ‘‘Seven Days’ Battles.” A sketch
of this mount according to the hest data available is given in plate 1.
Appsarently the credit for the conception of the idea for the construc-
tion of such a battery should be given to Gen. Robert E. Lee. Fol-
lowing iz a copy of the correspondence between Gen. Lee and the
authorities in Richmond responsible for the construction of the mount:

[A.—OMcial records of the War of the Rebelllon, Volame X1, part 2. page 574 (1).]
HeApQUARTERS, June 5th, 1862.
Col. J. Goraas,
Chief of Ordnance Depl.

CoLoNeL: Is there a poasibility of constructing en iron-plated battery, mounting
a heavy gun on trucks, the whole covered with iron, to move along the York River
Railroad? Plesse see what can be done. See the Navy Department and officers.
If a proper one can be got up at once, it will be of immense advantage to us. Have
you got any mortars that wa could put at some point on the railroad?

Very respectiully,
R. E. LEE, General.

(B.—Same reference, pages 575576 (1).]
HEeADQUARTERS, Near Richmond, Va., June 5th, 1862,
Capt. GEORGE MINOR,
Chief of Ordnance and Hydrography:

The Armstrong gun, if mounted on 8 field carriage with ita supply of projectiles,
will be of immeunse importance to us. Can we not have it in the morning? The
smaller gun (Parrott) I think we have enough at present. I am very anxious to have
& railroad battery. I wrote to Colone)l Gorgas on the subject this morning and asked
hiimn to get you and Brocke to aid him. Till something better could be accomplished

o)
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1 propose a Dahlgren or columbiad, on a ship’a carriage, on a railroad flat, and one of
your Navy iron aprons adjusted to it to protect gun and men. If T could get it in posi-
tion by daylight tomorrow, I could astonish our neighhora. The enemy cannot get
up his heavy guns except by railroad. We must block hia progress.

Very respectfully and truly, R. E. Lex, General

(C.—Same reference, page 610 (1).)
HeapQuarTERrs, Dubb's House, Va., June 21, 1862.
Hon. 8. R. Mariory, ’
Seeretary of the Navy, Richmond, Va.

S8ie: I have been informed by Colonel Gorgas that the railroad battery will be
ready for service lomorrow. Inasmuch as this battery has been constructed by the
Navy, I would be pleased if you would aedign an officer and & requigite number of
men to take charge of and operate it. If you desire to do so, I request that you will
designate the officer at once, aa I wish to place the battery in position tomorrow. I
am very much abliged to you for your kindness as well as promptness in its con-
stniction.

1 am, very respectfully, your obedient servant,
. R. E. Lee.

[D.—Same referance, page 815 (1).]
Ormce or ORDNANCE & HYDROGRAPHY,
Richmond, Va., June 24, 1862.
General R. E, Lk,
Comdy., &c., near Richmond, Va.

GENERAL: The mailroad iron-plated battery designed by Lieut. John M. Brooke,
C. 8. Navy, has been completed. The gun, a rifled and banded 32-pounder of 67 cwt.,
has been mounted and equipped by Lieut. R. D. Minor, C. 8. Navy, and with 200
rounds of ammunition, including 15-inch aolid bolt shot, i8 now ready to be transfered
to the Army. I have the honar to be,

Very respectiully, your obedient servant.
GEORGE MINOR,

Commander, in Charge.

Numerous records are available of the service of this mount in
the battle mentioned. Following are extracts from some of these
records and references to others:

(E.—O#fcia) records of the War of the Rebelljon, volume X1, part 2, page 884.(1))

EXTRACT FROM REFORT OFf MAJ, GEN. J. BANKHEAD MACQRUDER, C. 8. A.. OPERA-
TIONS JUNE 29-30, 1882, AT BAVAGE STATION.

Taking my position on the railroad bridge, which commanded a good view of the
ficht and the enemy’s line of battle, I directed the railroad battery, commanded
moet efficiently by Lieutenant Barry, to advance to the front, 6o as to clear in some
degree, the deep cut over which the bridge was thrown. and to open fire upon the
enemy’s masses below. which was done with terrible effect. The enemy soon brought
the fire of his artillery and infantry to bear upon the railroad battery and bridge
while he advanced a heavy line of infantry to support the troops already engaged to
capture our artillery and turn our right flank.

( F.—Same reference, pages 717-718.(1)}

EXTRACT FROM REPORT OF MAJ. GEN. LAFAYETTE M’LAWS, €, 8, A., DATED JULY 20,
1842,

Lioutenant Barry of the artillery had been for some days previous placed in charge
of 8 32-pound rifled guu. mounted on a rail car and protected from cannon shot by a
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sloping reof in front, through which & porthole had heen pierced, and from rifle shots
on the sides by thick walls of wood lined with iron. His battery moved down the road,
keeping pace with the advance of the troope, and by his fire annoyed the cnemy
whenever the range would allow.

[ Battles and leaders of the Civil War, volume 2, page 873.(2)]

(Here will be found a report made by Msj. Gen. Wm. B. Franklin, United Btates
Army, describing the approach of the railway battery used at Savage Station.)

(8ame refarence, page 374.(2)]

(Here will be found a sketch showing the apposing forcea at Savage Station and the
marked location of the railway battery.)

Gen. Joseph L. Brent of the Confederate Army mentions in his book
‘“Mobilizable fortifications’ (3), first published in 1865, and repub-
lished in 1916 by Williams & Wilkins Co., Baltimore, that a 32-
pounder gun was mounted on a standard flat car and operated at a
point called Savage Station on the Richmond and York River Rail-
way. To quote, he says:

However, it wasmy fortune to witness perhape the first fire that was ever delivered
in actual combat from an armored railway wagon.

During the American Civil War, in 1862, the Confederate authorities prepared in
Richmond a railway battery armored with railroad iron and carrying a 32-pounder
gun in front of the engine. The iron shield only covered the front of the battery, and
was pierced by an embrasure, but the mides and rear were unprotected.

When, in June, 1862, Les made his flank movement against McClellan, one of the
Seven Days' Battles was delivered on the line of the Richmond and York River Rail-
way, at 8 point called Savage Station.

The iron railway battery was sent out on this road from Richmond, and Maj. Gen.
MacGruder, commanding the Confederates at Savage Station, ordered this battery to
advance and fire on the enemy.

It moved, propolled by steam, down the track, and passed into a deep cut, and
from this cut opened with its 32-pound gun, and burst its shell beyond the first line
of the Federals, and over the heads of their reserves, forcing them to shift their
podition,

About the same time the skirmishers of the oppoaing lorces became engaged and the
lines of battle were deployed. resting on the right side of the milway.

The Union line was a little beyond the cut from which the railway battery fired,
and at right angles to it. If the battery had advanced it would have completely
enfiladed the Union line at short range. and must have broken it; but owing to the
fact that the sides and rear of the battery were opan and exposed to the fire of the
akirmishers, and to the further fact that the field of fire of the gun was limited by ita
embrasures, the battery could not advance; and as the skirmish fire approached, it
withdrew. If guns had been mounted ““en barbetta” and the gunners and machin-
ery protected by only bullet-proof armor, and if there had been half a dozen such bat-
teries, they could have easily broken the Federal line of battle and have cut off their
reserves. large numbers of which were stationed on the left of the track.

Particular attention is invited to Gen. Brent’s hook. During the
Civil War he had been particularly impressed with the effectiveness
of the Union gun boats operating on the larger rivers and in the
bayous at the mouths of the smaller rivers, especially in Louisiana,
Alabama, etc. He was thoroughly convinced of the futility of forti-
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fying inland cities against siege by means of masonry forts, etc., and
was much impressed by the effectiveness of the Union gunboats just
noted, with the possibilities of fortifying and protecting any large
railway center by means of artillery of all calibers mounted on rail-
way carriages. Some time before 1870, while in Frahce, a discussion
that he had with reference to this scheme of fortifying inland cities
came to the ears of Napoleon III, who called Gen. Brent into a con-
ference with reference to the practicability of his scheme in fortifying
Paris. Napolean was so much impressed with its possibilities that
he detailed several officers to conduct Gen. Brent on a tour of inspec-
tion of the fortifications of Paris. These officers were likewise
impressed with the possibilities of the scheme and submitted to
Napoleon a report recommending its adoption. This report was
forwarded by Napoleon to his army staff and was quite unfavorably
received; 8s s consequence the plan was rejected. Gen. Brent
discusses the Franco-Prussian War of 1870, commenting particularly
on the sieges of Metz and Paris.

3. William P. Brady's Civil War Pictures contain several excellent
photographs of two designs of artillery that were used by the Union
Army in their siege of Petersburg in 1864. One of these guns, plates
2 and 24, was a 13-inch muzzle-loading mortar, 2.7 calibers in length.
This mortar weighed 17,000 pounds, used a spherical shell weighing
220 pounds, and a powder charge of 20 pounds. The records available
indicate that this mortar had a range between 3 and 4 miles and did
effective work in the siege. It will be noted in plate 2 that the car
on which the mortar is mounted seems to be made up of two standard
trucks on which an improvised platform has been placed. It is
understood that this carriage failed after the mortar had been fired
several times and that thereafter the practice was to transfer the
mortar and its platform, as shown on plate 24, from the railway car
to a more solid foundation. This railway mount was called ‘‘The
Dictator” and ‘‘ Petersburg Express.”” On plate 3 is shown another
mount photographed by Brady which in his records is also de-
scribed as having been used in the siege of Petersburg.

4. Another reference to what was likely though not certainly the
13-inch mortar discussed before is given in Professional Papers,
Corps of Engineers, No. 14, Siege Artillery in the Campaign Against
Richmond, by Bvt, Brig. Gen. Henry L. Abbott, United States Army,
1868 (5). The following is quoted from page 23, referring to the
campaign of 1864:

The great weight of the 13-inch mortar (17.000 pounds) renders it difficult to move
and some satiefactory experiments were made with a novel platform. An ordinary
railroad platform cur (eight wheels) was strengthened by additional beama tied strongly
by iron rods and was plated on top with iron.
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The mortar waa placed upon thie car (top of mortar 9 {eet above track). and run
down on the City Point Railroad to a point near our lines where a ctrve in the track
afforded facilities for changing the plane of fire by advancing the car or drawing it
back. The mortar fired with 14 pounds of powder, recoiled leas than 2 feet on the car,
which movead 10 or 12 feet on the track. The effect of tha charge was taken up with-
out damage to the axles. even whon the full allowance of 20 pounde of powder was
used. Thie mortar, whose shell would crush and explode any ordinary field maga-
rine. excited dread among the Confederate gunners, and was eflective in inducing
their enfilading batteries on Chesterfield Heighta to discontinue fire upon the right of
our line. Its practice was excellent. At the Battle of the Mine. as reported by three
different observers atationed at different points. the explogion of one of its shells blew
& Confederate field gun and carrisge above the parapet st a range of about 3.600 yards.

Of course with this platform the plane of the fire must be nearly parallel to the track
or the mortar will be dismounted. but by placing the car on a curve a very considera:
ble traverse cau be secured without difficulty.

The fact that Gen. Abbott mentions that this mortar which
operated against Richmond was mounted on a standard flat car
seems to indicate that it is not the same mortar that was photo-
graphed by Brady at Petershurg. The mortar carriage shown in
plate 2 is apparently improvised, the two irucks being practically
together.

5. In the “Revue d’ Artillerie,” volume 7, 1876, page 8, (6) a
railway mount used by the British service for proof work is described.
This carriage consisted of a rigid body of steel mounted on two six-
wheel trucks; there was no recoil mechanism. The following data is
given with reference to weights and dimensions: Weight of truck
with gun carriage, 38 tons; weight of powder charge, 108.9 kilograms;
muzzle velocity, 472.4 meters per second; recoil length, 11.63 meters
up a 2.5 per cent grade.

6. Mention is made of a proof mount employed by the British for
a 26-ton gun in the proceedings of the Institute of Civil Enginecers,
November 22, 1881, (7) undor the discussion of the effect of recoil on
field carriages. This mount consisted of un ordinary coast type of
gun lift carriage mounted on two four-wheel trucks and is simifar in
many respects to some of the Schneider mounts, improvised from
coast defense guns and used in the European War. Apparently this
mount was used as a rolling recoil mount and was not anchored to
the track. In the discussion, it i3 mentioned that tho total recoil of
the gun on the carriage was 3 feet and that the movement of the
railway car began when the gun had reached its maxiinum velocity,
1. e., nfter a recoil of about 6 inches.

7. In the minutes of the proceedings of the Royal Artillery Tnsti-
tute, volume 15 of 1888, (8) there is an article dealing with experi-
ments made at Delhi, India, January, 1886, with a 40-pounder
breech-loading gun on n wooden naval carriage. The raiway cars
on which this carriage was successivoly mounted were of 1 meter
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gauge. The naval carriage mentioned above, carried the gun
directly with no recoil mechanism. Two types of cars were em-
ployed ; the first was a light four-wheel car, 6.5 by 13.5 feet, and pro-
vided with a wrought-iron underframe. The weight of the car,
light, was 2.87 tons and with the gun, 9 tons; the second was an
eight-wheel car 7 by 25 feot and was constructed entirely of wrought
iron. The weight of this gun was 5.4 tons. Wood wedges were put
under the car against the slespers and props were also employed.
The guns were fired at right angles to the track. Firing proved both
of these arrangements to be unstable, although the eight-wheel car
jumped much less than the four-wheel car. In subsequent experi-
ments the car was loaded with rails to a total weight of 19 tons, and
the gun was placed over the forward truck with its center line 7 feot
0.5 inches above the rail. This appeared to give satisfactory re-
sults with the eight-wheel car. The truck springs were deflectod
0.437 inches, but the whecls were not hifted from the track. The
conclusion stated in this article is that the scheme is suggested as
satisfactory, although much would probably be gained by clamping
the mount to the rails. It isa mentioned that the oscillation of the
car is so great that a man could probably not stand on it during
firing.

8. A deseription is given of experiments made by the British in
1896 in the “Revue d’ Artillerie,” volume 50, page 34, of 1894, (9).
These experiments were irade on the railroad between Brighton and
New Haven with a train of armored cars on which field guns were
mounted. It was possible to fire these guns in all directions. The
cars wore solidly fixed to the rails by special brakea and remained
stationary even when the guns were fired in the direction of the
track. In certain French publications, (10) mention was found of
the fact that both the Krupp and Skoda works conducted experi-
ments between 1890 and 1900 on the use of the light field guns mount-
ed on railway carriages.

9. The first concrete results of the interest of the French Technical
Service in railway artillery appeared in the eighties when Gen. (then
Col.) Peigne bocame itts advocate. The first papers appeared in
about 1883, and his work culminated in experiments carried on with
the 155-millimeter Howitzer in 1888, and the construction of niaterial
developed from these experiments for the coast defenses of Denmark,
plates 4 to 7. About the same time the St. Chamond Co. developed a
disappearing carriage on railway wheels for the defense of fortifica-
tions and coasts. Carriages of this type niounting 120-millimeter
guns, plate 8, were furnished the Swiss Government for the defense
of the Rhone Velley.

10. The second actual employment of railway artillery in warfara,
of which record is available, was by the British in the South African
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War in 1899-1900. One reference to the guns used in this war is
found in the lecture given by Capts. Percy Seott and H. A. Limpus
in Hongkong, and published by the Hongkong Daily Press on
June 13, 1900, (11). In this lecture mention was first made of tho
4.7-inch gun mounted on o ratlway carmage and used at Lady-
smith. The mounting for this gun consistod of four pieces of timber
14 feot long by 12 inches square, plate 9, placed in the form of a cross.
The ordinary ship mounting was arranged on the center of this and
held in place by bolts passing through to a steel plate underncath,
The gun carriage was set over the spindlo of this mounting and
screwed down by its clip plate. Tho railway car on which this cross
of heavy wood beams was placad was an eight-wheel drop frame flat
car. The locture further mentioned that while the army was oper-
ating in the Spion Kop direction, Gen. Barton who wus active at
Chiovely wanted a 4.7-inch gun mounted on & railway carriago to
shell a new position that had been occupied by the Boers. Thero
was no time to make a new mounting, so ona of the platform mount-
ings similar to those sent to Ladysmith was placed on a low truck
and secured down with chains. The ends of the transverse timbaor
wore cut off to allow the carriage to pass through the tunnels.
Very little recoil was transmitted to the track and the gun could be
firod mcross the track satisfactorily. The mount was arranged for
removal from the car and installation on the ground by the use of
supplomentary beams, replacing those partially cut off. Three
more mounts like this were made up and used against the Boers in
the attack at Pieters Hill.

11. The limit of development of this type of artillery prior to 1914
appears to have been the 200-millimeter howitzer mounts, plate 10,
constructed by the Schneider Co. for the Peruvian Government in
1910. These represented really very little advance over the ideas
of Gen. Peigne as worked out by Canet over 20 years previously.

12. The invasion of Belgium in 1914 gave the first intimation of
the great German 42-centimeter mortars. There is evidence to indi-
cate that some of thesc were mounted on railway carriages. Others
were mounted on wheeled carriages. A little later the French impro-
vised a mount for their 305-millimeter gun.

13. In the Engineer for Scptember 3, 19135, 12 photographs are
given showing 4.7 and 6 inch guns, mounted on platform cars and
with shields over them. A photograph is given also of a 12-pounder
mounted on the ear. These mounts were manufactured and used in
South Africa. All of them were improvised from available guns and
locomotive and tender trucks, except in the case of the 12-pounder
mount, for which a standard two-truck car was employed. These
mounts were provided with swinging arms and jack screws exiending
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from the arms, similar to the Schneider 200-millimeter howitzer and
the American original model 1918 8-inch mount.

14. The character of devclopment of railway artillery is perhaps
best illustrated by the following table of mounts already mentioned,
as well as of mounts developed during the European war.

{
| : Approxi{-
No Caliher Type Make | pote mate
- - . . | “ | muzele
| ! | emergy.
. Ton»-
| rmeterr,
Improvised, Civil War................ ©OIRG4 R
Schneider<Coanet.......c..oveioaeio..s 1R¥7- 1890 270
. .. 1NN ! 368
1910 | 020
1814 4,900
1915 11,200
1917 ‘ 17,860
IR 19, 800
1918 37,800

15. A comparison of the fourth, fifth, and sixth items above shows
the enormous increase in power of railway artillery which took place
at the beginning of the war. The seventh and eighth show the
heaviest pieces actually constructed and used and the last is the
heaviest mount on which design had been perfected. Thus the
period of the war has seen a forty-fold development in the power of
railway artillery. It is the high points of this development which
will be traced in the succeeding sections.



SECTION 1.
CLASSIFICATION OF TYPES OF RAILWAY ARTILLERY.

16. The various types of railway artillery may be classified to
advantage by the characteristics of three chief factors in design—
traverse, recoil, and anchorage.

17. Before going into the details of these classifications it should
be emphasized that a very large number of the mounts described in
Volume IT and used for illustrations below were designed and con-
structed under the greatest possible pressure, so far as time was
concerned, and from whatever materials happened to be available.
In consequence, many features found in them were the result of
this pressure, and in many cases were inherently undesirable. In
the following, an attempt is made to point out, as clearly as pos-
sible, these features which were the result of such forced improvisa-
tion.

CLASSIFICATION ACCORDING TO METHOD OF TRAVERSE.

18. Traverse is obtained in railway mounts by one of three methods.
These are: (1) By moving the mount along a curved track or epi
(nontraversing mount); (2) by rotating the railway carriage about
a real or imaginary vertical axis (car traverse); and (3) by rotating a
top carriage rotable with respect to the car (top carriage traverse).
For illustrations of these methods sce plate 11.

19. NONTRAVERSING MouNT—On this type of mount no pro-
vision i8 made either on the gun carriage or the railway car body
for traversing the gun; it can be pointed in azimuth only by moving
the entire mount along a curved track.

20. The most striking examples of this type are the so-called
Schneider mounts on which the gun is either supported on the side
girders of the car or on a gun carriage that is capable of linear motion
only, and that in a direction parallel to the side girders. The first
arrangement (gun supported directly on side girders) is illustrated on
plates 12,13, 14, and 15, and the second (gun on recoiling top carriage)
on plates 16, 17, 1], and 19.

(29)
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