
Digitized by GooS I e 



" Ordnance Deparlment..Document No. 2034 = 

RAILW A Y ARTILLERY 

A REPORT ON 
THE CHARACTERISTICS, 
SCOPE OF UTILITY, ETC. 

OF 

RAILWAY ARTILLERY 

IN TWO VOLUMES 

VOLUME I 

WASHINGTON 
GOVERNMENT PRINTING OFFICE 

1921 

Digitized by Goog I e 



". 

WAR DEPARTMEN"r, 

" OFFIOE OF THE CHIEF OF ORDNANOE, 

March 16, 1920. 
'rhia work on Railway Artillery is a Report on the Cha.ra.cteristics, 

Scope of Utility, etc., of Railway Artillery, presented by H. W. 
Miller, lieutenl\Dt colonel of Ordnance. It has likewise been prepared 
for publication by Lieut. Col. Miller. This report is approved for 
publication. 

C. C. W ILLIAMS, 

Major General, United States Army, Ohief of Ordnance. 
(1) 

Digitized by Coogle 



CONTENTS. 

Preface. 1'araCr&phs. 
Historical introduction. ....................................•.•.•....•..•. 1-]5 
SBC. 1. Clueification of types of railway artillery.. . . . . . . . . . . . . . . . . . . • . . . . . 1~ 

2. Scope of utility of railway artillery.. • . • . • . . . . . . . . . . . . . . . . . . . . • . . . 39-80 
3. Characteristics of existing types of railway artillery.... .. . . . . . . . .. . . 81-403 
4. Practical qualifications of railway artillery for land warfare and 

coast defense .................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . .• 404-488 
5. Procedure in preparing for action in ]and warfare ........•.•...• _ •• 489-573 
6. Preparation of firing data and scheme of fire contro] in land warfare. 574-593 
7. A8Bembly. disposition, and maintenance of railway artillery in land 

warfare. ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594-652 
8. Equipment for railway artillery .................................. 653-658 
9. Summary of recommendations ..................................... 659-663 

10. Railway clearances and tables of classified information .............. 664-689 
A PPBNDJX I. The German long-range gun and the bombardment of Paris .. 690-739 

II. Study of the relative efficiency of different calillere ......... 740-755 
III. The German defenses on the coast of Belgium ............•.. 756-859 

(3) 

Digitized by Coogle 



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 completely or partially designed by ourSelves, 
our allies, and our enemies in that war. 

In preparing this revised report, two facto1'8 were kept particularly 
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 fil'8t report. 

The fil'8t 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 so great a 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 adaptable also to coast defense should 
be considered for new design and construction. 

It is the object, therefore, of this revised report: Fil'8t, to embody 
in available form as much as possible of the iruormation concerning 
railway artillery acquired through experience in the war just ended; 
and second, to indicate the application of this information and the 
lessons learned to the present and fu ture problems of the Ordnance 
Department, the formatiOn of a new program of construction for 
railway artillery. 

(5) 
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The recommendations contained herein should not be considered 
official, since they have not been so approved by any regularly con
stituted board of the Ordnance Department. They are the final 
conclusions of the writer based upon over two years close association 
with engineering work on railway artillery 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. 

(b) 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. 

(c) Examination of captured German ma~riel and study of 
captured documents. 

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

(e) Study of all bulletins and regulations issued by the 
French and English services for railway artillery. 

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

(g) 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 considered by these allies as being 
confidential and, at their request, is printed and issued to our service 
as such. 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 and 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 di1ferent calibers" given under 
the he-ading 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 ao 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 original report, and to Maj. Hugh Pastoriza, who 

-has assisted so effectively in preparing this revision. Appendix II 
on the "Relative efficiency of the di1ferent calibers" was prepared 
by Maj. Hugh Pastoriza and Capt. R. H. Kent. 

• H. W. MILLER, 

Lieutenant-Oolon£l, Ordnanu DepartmMl,t. United Statu Army. 
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CHARACTERISTICS, SCOPE OF UTD.JTY, ETC., OF 
RAILWAY ARTILLERY. 

msroRICAL 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 simultaneously 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 
Maj. 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 best data available is given in plate 1. 
Apparently 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 is a copy of the correspondence between Gen. Lee and the 
authorities in Richmond responsible for the construction of the mount: 

(A.-Q1IlcIal records of the War of the Rebellion, Volume Xl, part 2, p8I!e 574 (1).1 

HEADQUARTERS, JufU 6th, 1861. 
Col. J. GORGAS, 

Clmj oj 0rtJnanu Dept. 
CoLONEL: Is there a po8IIibility of conetructing an iron-plated battery, mounting 

a heavy gun on trucks, the whole covered with iron, to move along the York River 
Railroad? Please see what can be done. See the Navy Department and officen. 
If a proper one can be got up at once, it will be of immense advantage to us. Have 
you "gOt any mortal"l! that we could put at some point on the railroad? 

Very respectfully, 
R. E. LEB, Gtmral. 

[B.-8ame reference, pages 57&-676 (1).1 

HEADQUARTERS, Near Richmtmd, Va., June 5th, 1861. 
Capt. GBORGB MINOR, 

Clmj oj Ordnance and Hydrography: 
The Armstrong gun, if mounted on a field carriage with its supply of projectiles, 

will be of immense importance to us. Can we not have it in the morning? The 
smaller gun (Parrott) I think we have enough at preeent. I am very anxious to have 
a railroad battery. I wrote to Colonel Gorgas on the subject this morning and B8ked 
him to get you and Brooke to aid him. Till something better could be accomplished 

(9) 
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I propoae a Dahlgren or columbiad, on a abip's carriage, on a railroad flat, and one of 
your Navy iron aprons adjusted to it to protect gun and men. If I could get it in posi
tion by daylight tomorrow, I could aatoDiab. our neighbors. The enemy cannot get 
up his heavy guns except by railroad. We must block his prognlM. 

Very respectfully and truly, 
R. E. Lu, Gt.'MI'Gl. 

[c.-8ame reIereru!e, ~ 810 (1).] 

Hon. S. R. MALLORY, 

HBADQU~RTER8, Dubb', HO'UM, Va., Jut"" 11, 1861. 

Ser;retary of the Nat'Y, Ridmwnd, Va. 
SIR: I have been informed by Colonel Gorgas that the railroad battery will be 

ready for service tomorrow. Inasmuch u this battery hu been constructed by the 
Navy, I would be pleased if you would UBign an officer and a requisite number of 
men to take charge of and operate it. If you desire to do 80,' I request that you will 
designate the officer at once, u I wish to place the battery in poIIition tomorrow. I 
am very much obliged to you for your lrlndne. u well as promptnelll in ita con
struction. 

I am, very respectfully, your obedient aervant, 
R. E. LEB. 

General R. E. Ln, . 

[D.-8ame 1'8fa'eIule, pap 815 (1).) 

OPl'lCB 01' ORDNANCB 4: HYDROGRAPHY, 

Ridmwnd, Va., JUM 14,1861. 

Com.rJg., 4:c., mar Richmond, Va. 
GENBJlAL: The railroad iron-plated battery designed by Lieut. 1000 M. Brooke, 

C. S. Navy, hu been completed. The gun, a rifled and banded 32-pounder of 57 cwt., 
hu been mounted and equipped by Lieut. R. D. Minor, C. S. Navy, and·with 200 
rounds of ammunition, including 10-inch 80lid bolt shot, is now ready to be tranafered 
to the Army. I have the hon(Ir to be, 

Very respectfully, your obedient aervant. 
GBORGB MINOR, 

COtnmaruUr, in CAarge. 

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.-oftlclal records of the War of the RebelUon, volumt' XI, part 2, page 884.(1») 

BXTRACT FROM REPORT 01' MAJ. GEN. 1. BANKHEAD MACGRUDER, C. S. A., OPERA

TIONS lUNE 2&-30,1882, AT SAVAGB STATION. 

Taking my position on the railroad bridge, which commanded a good view of the 
fight and the enemy's line of battle, I directed the railroad battery, commanded 
mOllt efficiently by Lieutenant Barry, to advance to the front, 80 as to clear in lOme 
degree, the deep cut over which the bridge was thrown. and to open fire upon the 
enemy's Dl8II8e8 below, which was done with terrihle effect. The ent'my BOOn brought 
the fire of hie 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 tum our right flank. 

[F.-8amereference, pagE'8717-718.(I») 

EXTRACT FROM REPORT OF Moll. GEN. LAFAYETTE M'LAWS, C. S. A., DATED lULY 20, 

1882. 

Lieutenant Barry of the artillery had been for lOme days previous placed in charge 
of a 32-pound rifted gun. mounted on a rail car and protected from cannon shot by a 
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sloping roof in front, through which a porthole had been pierced, and from rifte shots 
on the sides by thick walls of wood lined with iron. Hia battery moved down the road, 
keeping pace with the advance of the troops, and by his fire annoyed the enemy 
whenever the range would allow. 

[SattIeB ancIlea4ers of the Civil War, \'Illume 2, PIfIe 373.(2») 

(Here will be found a report made by Maj. Gen. Wm. B. Frimklin, United Statee 
Army, describing the approach of the railway battery UlIed at Savage Station.) 

[Same reference, page 37 •. (2») 

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

Gen. Joseph L. Brent of the Confederatt' 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-fiat car and operated at a 
point called Savage Station on the Richmond and York River Rail
way. To quote, he says: 

However, it was my fortune to witnelll perhaps 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 Bides and rear were unprotected. 

When, in June, 1862, Lee m~e 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 a 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, propelled by steam, down the track, s.nd pBBlled into a deep cnt, 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 
position. 

About the same time the skirmishers of the opposing forces became engaged and the 
lines of battle were deployed, resting on the right side of the railway. 

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 miles and rear of the battery were open and exposed to the fire of the 
skirmishers, and to the further fact that the field of fire of the gun was limited by its 
embrasures, the battery could not advance; and as the skirmish fire approached, it 
withdrew. If guns had been mounted "en barbette" and the gunners and machin
ery protected by only bullet-proof armor, and if there had been hal.f. dozen such bat
teries, they could have easily broken th .. Federal line of battle and have cut off their 
reeerves. large ntlmbers of which were stationed on the left of the track: 

Particular attention is invited to Gen. Brent's book. 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 effectiveoess 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 Frailce, 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 
imprei3Sed 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; as a 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 2A, was a l3-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 2A, from the railway car 
to a more solid foundation. This railway mount was called "The 
Dictator H 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 pound8) rendell it difficult to move 
and some satisfactory experiments were made with a novel platform. An ordinary 
railroad platform car (eight wheels) W&8 8trengthened by additional beam8 tied strongly 
by iron rods and W&8 plated on top with iron. 
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The mort",r ""118 plac:-ed upon this car (top of mortar 9 feet above track). and run 
down on the City Point Railroad to a point near our lines where a curve in the track 
afforded facilities for ('hanging the plane of fire by advancing the car or drawing it 
hack. The mortar fired with 14 pounds of powder. reroiled leI!B than 2 feet on the car, 
which moved 10 or 12 feet on the track. The effect of the charge was taken up with
out damage to the axles. even when the full allowance of 20 pounds of powder W8l' 

UI!ed. This mortar. whoee shell would crush and explode any ordinary field maga
,.ine. excited dread among the Confederate gunners. and WaB effective in inducing 
their enfilading batteries on Chesterfield Heights to discontinue fire upon the right of 
our line. Its practice WaB excellent. At the Battle of the loline. as reported by three 
different observers stationed at different points. the explOllion of one of its shells blew 
a Confederate field gun and (.'&rri~ above the parapet ataran~ofabout3.600yardB. 

Of course with this platform the plane of the fire must he nearly para1Iel to the track 
or the mortar will be dismounted, but by placing the car on a curve a very considera· 
ble traverse can be lleCured wit.hout 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 Petersburg, The mortar carriage shown in 
plate 2 is apparently improvised, the two trucks 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 kilograUlS; 
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 omployed by the British for 
a 26-ton gun in the proceedings of the Institute of Civil Engineers, 
November 22, 1881, (7) under the discussion of the effect of recoil on 
field carriages. This mount consisted of Q,n ordinary coast type of 
gun lift carriage mounted on two four-wheel trucks and is simiiar 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 is mentioned that the total recoil of 
the gun on the carriage was 3 feet 8.nd that the movement of the 
railway car began when the gun had reached its maximum velocity, 
i. e., after a recoil of about 6 inches. 

7. In the minutes of the proceedings of the Royal Artillery Insti
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 a wooden naval carriage. The railway cars 
on which this carriage was successively 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 sO('ond was an 

. eight-wheel car 7 by 25 feet 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 sleepers 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 feet 
0.5 inches above the rail. This appeared to give satisfactory re
sults with the eight-wheel car. The truck springs were deflected 
0.437 inches, but the wheels were not lifted 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 is mentioned that the oscillation of the 
car is so great that a Illan could probably not stand on it during 
firing. 

8. A description 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 made 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 0.11 directions. The 
ca.rs were solidly fixed to the rail.q by special brakes and remained 
stationary even when the guns were fired in the direction of the 
track. In certain French publications, (lO) 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 appearod in the eighties when Gen. (then 
Col.) PeigDe became its advocate. The first papers appeared in 
abou.t 1883, and his work culminated in experiments carried on with 
the ISS-millimeter Howitzer in 1888, and the construction of material 
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 mounting 120-millimeter 
guns, plate 8, were furnished the Swiss Government for the defense 
of the Rhone Valley. 

10. The second actual employment of railway artillery in warfare, 
of which record is available, was by the British in the South African 
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PI.ATF. 6 

GUN CARRUGE OF 155 MM. HOWITZER ON RAILWA Y ~IOUNT . 
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GUN CARRB.OE OF THE 1:M MM . RIFLE ON RAILWAY MOUNT. 
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War in 1899-1900. One reference to the guns used in this war is 
found in the lecture givon by Capts. Percy Scott and H. A. Limpus 
in Hongkong, and published by the Hongkong Daily Pr(1S.~ on 
June 13, 1900, (11): In this lecture mention was first made of the 
4.7-inch gun mounted on a railway carriage and used at Lady
smith. The mounting for this gun consisted of four pieces of timber 
14 foot long by 12 inches square, plate 9, placed in the fonn of a cross. 
The ordinary ship mounting was arranged on the centor of this and 
held in place by bolts passing through to a stool plate undornoath. 
The gun carriage was set over the spindle of this mounting and 
screwed down by its clip plate. The railway car on which this cross 
of heavy wood beams was placed was an eight-whoel drop frame flat 
car. The lecture further mentioned that while the army was oper
ating in the Spion Kop direction, Gen. Barton who was active at 
Chievely wanted a 4.7-inch gun mounted on a railway carriage to 
shell a new position that had been occupied by the Boers. There 
was no time to make a new mounting, so one of the platform mount
ings similar to those sent to Ladysmith was placed on a low tru<,k 
and secured down with chains. The ends of the transverse timber 
were cut off to allow the carriage to pass through the tunnels. 
Very little recoil was transmitted to tp.e track and the gun ('ould he 
fired across the track satisfactorily. The mount was arranged for 
removal from the car Itnd installation on the ground by the use of 
supplementary beams, replacing thosA partially cut off. Thro(' 
more mounts like this were made up and used against tho 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 id(,lls 
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 these 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 September 3, 1915, 12 photographs Ilre 
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-pound('r 
mounted on the car. 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 extending 
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from the arms, similar to the Schneider 2(lO-millim£'ter howitzer and 
the American original model 1918 8-inch mount. 

14. The character of development of railway artillery is perhaps 
best illustrated by the following table of mounts alr£'ady mentioned, 
as well as of mounts developed during the European war. 

No.1 Callber. Ty)lt'. 
I I I Apprw:!· 

D mate Make. ate. ! muzzle 
I I l!DN'gy. -1--- - i---: ;:"... 

; mtkr •. 
I 13-Inch ••••.• _.... Mortar............ Improvised, Civil War ...•..•••.•••... : 1!!64 300 
2 j lSO-mm .•.....•.•. Howitzer .•........ , Sehneider.{'anet .................•...•. 100-1890 270 
3 I»mm .......... Gun .........•..... j St. Chamond...... ................ .... IHIII 368 
.. I 2I»-mm ........... HOwltzer··········

1 
Sehnelder............................. 1910 920 

5 4»mm .•.•....... ! Mortar .••......... Krupp.............. ......•..... ...... 1914 4,900 
6 i 3Oi>-mm ........... Gun .............. St. Chamond............ ............ 1915 11,200 7, 5»mm ........... 1 Howltzer .......... j Sehnelder ............................. , 1917 17,!l8O 
8 If-Inch ........... , Rille .............. United States Nan· .................. .' 1918 19,600 

__ 9 ~ 1~IUCh~ .~ .. ~ ..... ! do ............. j :nlted s~att'S Ar~y (~'Igu_ only) ..... ; 1918 37,600 

15. A comparison of the fourth, firth, 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 tho 
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. 

Digitized by Coogle 



SECTION 1. 

CLASSIFICATION OF TYPES OF RAILWAY ARTILL~Y. 

16. The various types of railway artillery may be classified to 
ad,'antage by the characteristics of three chief factQrs in design
traverse, recoil, and anchorage. 

17. Before going into the detai1s of these classifications it should 
be emphasized t.hat a very large number of the mounts desctibed in 
Volume II and used for iJIustrations below were designed and con
structed under the greatest possible pressure, so far as time was 
concerned, and from whatever materials happened to be availahle. 
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
t.ion. 

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 im,aginary 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 see plate 11. 

19. NONTRAVEBSING MouNT.-On this type of mount no pro
vision is made either on the gun carriage or the railway car bouy 
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, 18, and 19. ' 

(29) 
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21. CAR-1'BAVERSING MouNT.-The distinctive feature of this 
type is the ,provision which is made for traversing the entire car 
body. The gun is supported in the car body, either directly on rigid 
trunnions, or through a cradle or top carriage without traverse, and 
it can be moved in azimuth only to the extent that it is possible to 
traverse the car body. As a rule this traverse is obtained by a slight 
movement of the car body on the trucks, giving a few degrees on 
each side of the cent.er line. Other mounts of this type, however, 
are provided with an elaborate center plate with traversing rollers 
and are capable of large traverse or even of all round fire. The 
latter type, and sometimes the former as well, require an elaborate 
foundation and are generally provided with a large center pin which 
takes the horizontal component of the shock of recoil. Car-traversing 
mounts affording limited fire are illustrated on plates 20, 21, 22 and 
23, and ODe allowing large traverse or all round fire is illustrated on 
plate 24. 

22. Top CARRIAGE 1'BAVERSING MouNTs.-The distinctive fea
ture of this type is the provision of Ii top carriage rotable with 
respect to the car body. The amount of traverse varies on the 
different designs in use from 10 to 360 degrees. In each of these 
designs, with the single exception of the American 16-inch howitzer, 
model 1918 MI, either a more or less elaborate firing platform or 
some arrangement of outriggers is required: Top carriage traversing. ' 
mounts affording limited fire are illustrated on plates 25 and 26, 
and those affording all round fire are shown on plates 27, 28, 29, 30, 
and 31. 

23. DI80U8SION.-The nontraversing mounts are all, to a cer
tain extent, improvisations. The French term them "affuts de 
circonstance. " It is the concensus of opinion that, where time and 
facilities permit, a small amount of traverse at least should be given, 
so that the gun may be trained closely in azimuth. The distinction 
between the other two types seems to be more essentially on the basis 
of caliber and muzzle energy. The top carriage ~ype traverse is 
easily applied with the smaller guns while the car-body traverse is 
reserved for the heavier and higher powered ones. 

CLASSIFICATION ACCORDING TO RECOIL SYSTEM. 

24. Recoil is taken up on railway artillery by allowing the displace
ment of the mount or some portion thereof and retarding this motion. 
Characteristic provisions are made for bringing the moving part 
back to its original position. Such artillery may be classified in 
accordance with the extent of this recoiling portion into the following 
well-marked systems: (1) Cradle recoil, top carriage recoil, sliding 
mount recoil, and rolling mount recoil. See plate 32 for illustlations 
of these types. The means of retardation and of return to battery 
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are varioUs but each is more or less characteristic of one of the above 
types and they will be described in detail under the appropriate 
heads. 

26. CBADI.E REOolL.-The characteristic of this type is that the 
gun only recoils, moving backward along the line of fire, in a sleeve 
or cradle. The gun is retarded and brought to rest by means of 
hydraulic bufters, or dashpota, attached to the cradle, and with 
pistons which are rigidly attached to the gun. Return to battery 
is obtained by helical steel springs, or by the pressure of air in a 
pneumatic recuperator cylinder, in which increased compression is 
produced by the recoil. The cradle is provided with trunnions and 
the cradle and gun are swung in the trunnion bearings of the carriage. 
For examples of this type of recoil system see plates 33, 34, 35 (spring 
counterrecoil) and plates 36,37, and 38 (pneumatic counterrecoil). 

26. TOP-CABBIAGE REoolL.-The characteristic of this type is 
that the gun is earned in a top carnage, supported by wheels on fixed 
rails. The gun and carnage recoil together in a fixed direction along. 
these rails. Recoil is restrained by hydraulic buffers and return to 
battery is obtained either by gravity, through the use of inclined 
rails, up which the gun recoils, by springs, or on some improvised 
mounts, by rubber bands. An air recuperator might equally well be 
used, but no example of such a combination is known. Examples 
of this type with gravity counterrecoil are shown on plates 16 and 39, 
and with springs or rubber bands on plates 40 and 41. 

27. SLIDING REcolL.-The characteristics of this type are that the 
gun, car body, and trucks recoil together, the car body_sliding on a 
special set of girders incorporated in the track: The ear body is pro
vided with wooden crossbeams or "sleepers" which are jacked down 
on the track girders in such a way that about one-haH the weight 
of the mount is transferred to them from the truck. The resulting 
friction thus created absorbs the energy of recoil and brings the mount 
to rest. This recoil varies from 1 to 2 meters. All of these mounts, 
with two exceptions-the American Army 14-inch design and Italian 
381-millimeter-are of the non traversing type and must be fired from 
a previously prepared curved firing track or epi. Counter-recoil, 
or the return of the gun to firing position, is obtained by jacking up 
the sleepers, thus returning all of the weight to the trucks and rolling 
the entire mount forward by the amount of the recoil. This is usually 
accomplished by gear trains and handwheels, through which two or 
more pairs of wheels may be driven and exact adjustment of the 
mount on the track obtained. In the heavier mounts an electric 
motor drive is employed, and in other cases a gasoline winch has been 
used with success. Even with the heaviest guns ordinary car pushers, 
applied in sufficient number, have served as an emergency method 
of moving the gun back into battery. Examples of this type of 
mount may be found in a wide variety of cali~ers on plates 12, 13, 
42, 43, and 44. 
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28. ROLLING RECOIL.-The characteristics of this type are that 
the gun, car body, and trucks recoil together, rolling backward on 
standard track, the brakes being set to bring the mount to rest. Re
turn to battery is obtained by a winch mounted on the forward truck; 
the cable is attached to the track some distance ahead. Mounts of 
this type recoil a distance of from 30 to 50 feet. The use of this type 
of recoil alone is not practicable, as the vertical component of the force 
of recoil would be too great for the truck springs to stand. In all ex
isting types the gun is mounted in a cradle, thereby giving a double 
recoil system. This type of mount is usually provided with car trav
erse, giving a small amount of movement in azimuth, and must, of 
course, be fired from a curved track to get a greater movement. 
Plates 20, 21, and 45 show examples of this type of recoil system in 
combination with a cradle as noted above. 

29. CoJrlBINATIONs.-These various systems- are found in several 
combinations, also, in existing mounts. . 

Cradle-sliding recoil is found in the Schneider 520-millimeter how
itzer, plate 46. 

Cradle-rolling recoil is found in the British 12 and 14 inch rifle 
mounts and the United States Navy 14-inch mount, Mark II, plate 45. 

Top-carriage-sliding recoil is found in the Schneider 270-millimeter 
howitzer as shown on plate 47. 

30. DISOUssION.-Cradle recoil with air recuperation is probably 
the highest development in recoil systems. 

31. Top-carriage recoil was devised 40 or more years ago for coast 
defense guns operated at low angles of elevation. It is not well 
suited to firing at high elevations. This system is found only on rail
road mounts which have been improvised from available coast de
fense ma~riel, and there seems no great reason why it should be con-
sidered for new design. . 

32. The sliding recoil system is worthy of considerable considera
tion. ImproVised originally to provide for heavy guns, a mount 
which could be manufactured in a minimum of time, it has shown a 
ruggedness and convenience in service that have recommended it very 
highly. - There are certain limitations on the use of this type of 
mount. Time of operation and lack of traverse make it unsuited to 
small guns. The enormous trunnion forces which must be taken 
care of likewise make it unsuited for the very largest howitzers firing 
at high angles. . 

33. The cradle-rolling recoil combination is, like the sliding system, 
unsuited to small guns, because of the lack of traverse and time of 
operation, but it represents a very satisfactory system for the heaviest 
type of guns. 
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CLASSIFICATION ACCORDING TO METHOD or ANCHORAGE. 

34. Railway mounts may be classified according to the character 
of the structure required to transmit the force of recoil from the gun 
to the earth, as f911ows: 

1. Mounts requiring no structure whatever. 
2. Mounts requiring a track platform; i. e., a structure built 

- above and more or less without disturbing the track. 
3. Mounts requiring a ground platform; i. e., a structure 

fitting into and under the track. 
These schemes of anchorage are illustrated on plate 48. 
35. MOUNTS REQUIRING NO STRUCTURE.-The only mounts of 

this type are those with the combination of cradle and rolling recoil 
mechanism, which fire directly _ from standard track. They are 
provided with car-body traverse, giving a small movement in azi
muth, and must be fired from a curved track or epi to get greater 
traverse. The British 12-inch and 14-inch rifle mounts, the American 
14-inch naval mount, Mark I (for firing at angles under 15 degrees) 
and Mark II (for elevations as great as 40 degrees), the 16-inch 
howitzer, model 1918 MI (American), and German 38-centimeter 
are examples. These are shown on plates 20, 21, 45, and 364. 

36. MOUNTS REQUIRING A TRACK PLATFORM.-In mounts of 
this type a part of the vertical component of the force of recoil is 
taken by girders, pads, or Boats placed on the ground or on top of the 
ties, and the horizontal component either by friction, or through rail 
clamps, guys, or struts. The Schneider sliding mounts are examples of 
the type in which the horizontal component is absorbed by friction. 
This type can have only 'very limited car traverse (a maximum of 
5 degrees), since a greater traverse will result in an abnormal dis
placement of the track. They are sho\\-n on plates 12, 13, 42, 43, 
and 46. The 194 and 240 millimeter Schneider mounts and the 
British 12-inch howitzers and 9.2-inch guns belong to the class em
ploying rail clamps or guys. They have top-carriage or cradle recoil 
and in sOple cases afford a.ll-round fire. These are sho\\-n on plates 
16, 41, 49, and 50. The American 8-inch gun, plate 30, and French 
240-~llimeter gun, plate 27,belong to the class using struts as well 
as track platforms and both permit of all-round fire. 

37. MOUNTS REQUIRING A GROUND PLATFORM.-The character
istics of this type is that an extensive anchorage, the installation 
of which involves tearing up the track, must be constructed before 
firing can take place. This foundation may consist simply of very 
heavy timber -pads and Boats, as with the St. Chamond 340 and 400 
millimeter and the American 16-inch mounts, or it may be a very 
elaborate and specially constructed steel or concrete base, as with 
the Batignolles, and the German 280 and 380 millimeter mounts. 
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PlATE 48 

NO !SPECIAL ANCHORAG£ 

T8JCK PLATFO/i!!M AIVCHOeAGE 

6.ROVND PlATFOeM ANCHOeA6£ 

CLA~~IFICATION O~· RAILWAY ARTILLERY ACCORDING TO METHOD OF 
ANCHORA<lE. 
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In almost all cases only a very limited traverse is possible. The 
German guns give all-round fire. The above noted mounts are 
illustrated on plates 51, 52, 53, 209, 54, 24, 55, 56, and 57. 

38. DISOUSSION.-Two points are intimately connected with the 
type of anchorage employed, viz: (1) The time necessary to get 
into action and withdraw the mount from position, and (2) the amount 
of traverse allowed. The former is important in effecting a surprise 
and in withdrawing to avoid enemy counterfire. It varies from 
almost nothing on the first type, after the epi is constructed, to per
haps an hour on the best of the second type, and then up to three or 
four days on the very elaborate mounts of the ground platform type. 
As to traverse, the first type permits any desired amount, limited 
only by the extent of the curve, and is suited to the largest calibers; 
the second likewise permits of a traverse limited only by the extent 
of the curve for heavy guns with sliding recoil and all-round fire for 
the lighter and medium guns. The third type usually permits of 
only limited traverse (10 to 15 degrees) for the heaviest guns and 0.11-
round fire for medium calibers. It might be added that rail clamps 
and guys are devices adopted with the lighter guns and are to be con
sidered improvisations; struts have proved more efficient. 
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SECTION 2. 

SCOPE OF UTWTY OF RAILWAY ARTILLERY. 

39. Experience with railway artillery in the present war has been 
almost entirely in land warfare, so that the following is written pri
marily to cover that field. A final paragraph is added, however, 
coveriBg its use for coast defense. 

40. In considering the scope of utility of railway artillery in l~nd 
warfare, several general limitations should be borne in mind. It is 
the heaviest, most powerful, and most costly of all artillery and for 
this reason, it should be exposed to a minimum of danger of destruc
tion and capture, and should be used only when heavy mobile artil
lery will not suffice. It is hence used only for offensive operations 
and special service, being organized as a separate reserve and not 
attached to anyone army. Except in sectors of a front, which have 
been quiet for a long while, standard gauge railway lines can not 
easily be maintained closer than from 5 to 10 kilometers to the line, 
hence heavy railway artillery can not be operated closer to the line. 
Further, experience' has taught that it should be kept out of the 
range of the field guns and smaller caliber heavy guns. In some 
cases, as in .the American St. Mihiel offensive of September, 1918, the 
railway artillery was run up to within 3 kUometers of the front lines. 
This point is disCussed more fully in section 7. 

41. Within the limitations noted above, railway artillery is util-
ized for the following purposes: 

Destruction. 
Counter-battery work. 
Interdiction. 
Distant bombardment for moral effect. 

42. DEsTRuCTloN.-Fire of destruction as executed by railway 
artillery has for objectives in general order of range: 

(a) Permanently fortified works, as concrete turrets, observa
tion posts, sentry towers or observation posts, concrete 
rampart shelters, concrete cantonment shelters, gun 
casemates, flanking casemates, and flank trenches, con
crete communication galleries, troop shelters, machine 
gun and antitank forts. 

(6) Bridges, culverts, cuts, and fi.lls. 
(c) Balloons and towers used for observation and located at 

long range. 
(d) Centers of supply and distribution, as railroad yards, sup

ply depots, ammunition dumps, industrial centers, etc. 
(81) 

Digitized by Coogle 



82 

Except in the case of (c) above, it is obvious that, for the purp()S{' 
of destruction the maximum plunging fire is desirable and that the 
pieces that should be used are howitzers and mortars, so long as the 
necessary range can be obtained with them. Objectives of class (d) 
are ordinarily located at such ranges that guns must be used, It is 
evident that relatively large explosive charges and perhaps numerous 

. shot&- will be required for this purpose and, except in the last case, 
very high accuracy of fire is essential. 

43. CoUNTER-BATTERY WORK.-Under the heading of counter
battery work is ordinarily included the destruction of only such 
enemy batteries as are so distant as to be beyond the range, or so well 
protected as to be beyond the destructive power of the army artil
lery. OccaSionally it may be imperative that certain batteries be 
put out of action in much less time than would be possible with army 
artillery that must be moved up from some other locality. In these 
cases, obviously, railway artillery capable of all-round fire should be 
used. 

44. Circumstances demand ordinarily cannon of long range and 
medium caliber for this work and mounts provided with facilities for 
the most rapid and universal service. This would include mounts 
whose firing platform requires a very small time for installation, and 
mounts provided with traverse for all-round or nearly all-round fire. 

45. INTERDlCTloN.-The objectives of fire of interdiction are lines 
of communication, roads, railroads, telegraph, and telephone lines, 
etc. It may be very desirable to keep a section of .a. certain railway 
line out of commission. It may be desirable likewise to shell certain 
sections of very important roads over which supplies and men must 
be moved. At night a few shells per hour may be sufficient to seri
ously interrupt traffic. During the day when observation is possible 
more active shelling may be carried out. Guns of long range, me.· 
dium caliber, and large traverse are preferred for this work. The 
practice has been to carry out fire of interdiction only when it will be 
most effective, i. e., immediately before, during, or immediately after, 
an attack. 

46. DISTANT BOMBARDMENT FOR MORAL EFFECT.-The objec
tives of bombardment for moral effect are large centers of population 
long distances behind the lines. The aim is to destroy any sense of 
security which the distance from the front lines may give the civilian, 
to undermine the spirit of the army by weakening the morale of the 
civil population, and to interfere to the maximum with the adminis
tration of the war. 

47. The characteristic of first importance for this kind of fire is 
extremely long range, 100 to 120 kilometers or so. Difficulties of 
construction seem to limit the caliber of these long guns to about 240 
millimeters. Little or no traverse is required. At least one shot per 
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hour is considered necessary to produce the desired effect, and abso
lute regularity in the bombardment is necessary for the maximum 
effect on morale. 

48. The single example of action from a gun of this sort was the 
bombardment of Paris. The writer was in Paris'for several days at 
a time on four occasions during the bombardment by the long-range 
gun. On some days projectiles arrived every 15 minutes from about 
8 a. m. to 5 p. m. On other days the bombardment would begin 
promptly at 12.40 nbon. On the first day of the bombardment, on 
M.arch 23, 1918, there was considerable confusion, more because the 
people thought they were being bombed by airplanes from a great 
height than from any other apparent reason. From then on the 
effect could not be determined with any certainty. There seemed 
to be as many people on the streets during the days of most active 
bombardment as on quiet days. When a projectile would burst the 
people in that vicinity would appear startled but not frightened and 
always some would hurry in the direction of the explosion to see the 
damage. All of the trains going west or south from Paris were 
crowded in those days, but there was no evidence that the departure 
of those people who lived in Paris was not caused by the steady -ap
proach of the .Cermans and the possibility of the capture of Paris 
rather than through panic or fear of the bombardment. 

49. The damage done by the long-range projectiles was never very 
great. : f one burst in a building its effect was not always evident 
outside. One shell hole seen in the Gardens of the TuilIeries was 
about 4 feet deep and from 10 to 12 feet in diameter. Further, the 
dispersion of the guns was so great that two projectiles would land 
within a kilometer of each other only by chance. Judging from the 
small extent of damage and the doubtful effect produced on the civil 
population, it would seem extremely doubtful if such bombardment 
as this is nearly as effective either from the standpoint of material 
damage or effect on morale, as an equal investment in bombing 
planes and bombs. A published statement of the work of aeroplanes 
and of the long-range guns is given as an appendix to this report. 

eo. ASSIGNMENT OF MOUNTS TO VARIOUS DUTIEs.-The follow
ing rules govern the assignment of types of railway artillery to the 
various duties detailed above. 

(a) Calibers of pieces are assigned according to the resistance 
of the targets. 

(6) Types of pieces (mortar, howitzer, rifle) are assigned ac
cording to range (see later discussion). 

(c) Types of mounts (as regards provision for traverse, an
chorage, etc.) are assigned according to the number of 
different targets to be fired upon and the time available 
for preparation and change of position. -
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Following is a discussion of the significance of each of the above 
rules. 

51. ASSIGNMENT OF CALIBERS ACCORDING TO RESISTANCE OF 
TARGETs.-Railway artillery is far too difficult to manufacture and 
too valuable to be used except at the nearest possible approach to a 
100 per cent efficiency basis. It would be most unwise to undertake 
to destroy certain heavy concrete fortificationa with 194-millimeter 
howitzers, involving the expenditure of a great amount of ammu
nition and considerable wear of the guns and perhaps, after all, not 
accomplishing satisfactory results, when a few shells from a 320-
millimeter howitzer would accomplish the desired results. Further, 
it would be criminal to use 320-millimeter howitzers on machine-gun 
forts, sentry towers, etc., if smaller howitzers were available. 

52. In the region northeast of Soissons the Germans were using in 
1917 some old quarries very similar to a series of mine galleries, 
some 90 feet or more under ground, as troop shelters. The French 
were aware of this fact, and in preparing for their offensive in this 
region, decided to attempt the destruction of these shelters. 400-
millimeter howitzers were assigned to the work, I\nd with their great 
weight of projectile, high angle of fire, and consequent nearly vertical 
drop of projectile, accomplished very satisfactory results. The shells 
penetrated the overlying earth and chalk to a depth of about 50 feet 
and on bursting caused great sections of the roofs of the galleries to 
drop, imprisoning or killing the Germans. 

53. ASSIGNMENT OF TYPES ACCORDING TO RANGE.-As with 
resistance of target so with range, no more powerful gun should be 
employed than is absolutely necessary. Wear, first cost, and time 
of manufacture are aU much less on the shorter and less powerful 
guns. The following table, which is taken from French experience, 
shows clearly the relative rates of wear at the various ranges. It is 
evident that to use a 300-round gun on objectives that could be de
stroyed as effectively by from 2,000 to 4,000 round howitzers would 
be nothing short of criminal. 

Gun. , CaUber ' 
, length. , 

_1 __ -, 
~OIl11lmeter howitzer •.•.•.........................•.................. , 
24-G howitzer •••••••••••••...........................•................. 
2ID-0IJ1UOIeter T. R. 11m ••...........•...............•.•.•..•....•.•.•. 1 
2ID-OIl11lO1eter OIooel 18!1:H1 ......•......•.•...•.•••...••..•...•.•.••.... , 
3Oi).millimeter OIooell893-8 .•.........•.•.•...••••..•• , .•.•.•••.•...... '1 

IS ' 
20' 
'I1' 
40, 
40, 

, Ltrel 
Range. 'roonas. 

I 

-11,.~1-~~ 
13,700 I 3,000 
18,800 2,400 
23,200 I SIlO 
'I1,OOO I 300 

In regard to the other two points, cost and time of manufacture, 
only about half the t.ime is required to manufacture a howitzer as 
to make a gun of the same caliber, lighter machinery may be em
ployed, and the cost is e~en less than half. 
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54. RELATIVE WEAR OF GUNs.-The accuracy life of any gun is 
greatly increased if it is fired with reduced charges and consequently 
reduced muzzle velocities. The following British table of equivalent 
charges illustrates this point: 

Equitlalmt ehargu, .howing relatitle wear oj gum with 1IfJrioUl ehargu. 

(Full charge taken as 100 per cent wear. J 
,-----.----- - - - - ----- -- -- --

No. of ~lnch 12-/neb 9 Z./nch ~/ncb 8-/neb 8-/neh 
parts of h f howitzer h' -' h Charge. ow tzer. 1 and 11: o • .,Per. owftzer. 2Il crt • cwt. 

i 
4.~/neh I 
howitzer. 

8 
5 
4 
3 
2 
1 

1.000 1.00 
.48 
.27 
.14 
.09 
.01 

...................................................... 
• 82 
.38 
.27 
.17 
.13 

· .. ·i:oo·· "'Too" ····i:oo·· "'Too" 
.• .U .U .H 
.17 .111 .111 .01 
.111 .04 .OS .OS 

1.00 
.22 
.08 
.05 
.04 

55. In view of these facts it would seem best to use the shortest 
gun and the lowest charge and muzzle velocity possible. The 
closest point at which it is possible safely to locate the piece deter
mines, of course, the range. T deal practice, therefore, would be to 
use the shortest piece of the required caliber, which at its most 
favorabl~ elevation can realize this range. If the nearest piece to 
the ideal which is available has a range materially greater than that 
required, then it should be fired with as much of a reduced charge 
as possible. 

56. In this connection it is, of course, understood that the designer 
and builder and the users of the gun will probably never agree on 
the question of their proper use. A prim.e and proper desire always 
in the mind of the user is for greater and greater range. The 
designer and builder dislikes to see his machine abused and wishes 
to keep the muzzle velocity as low as possible. 

57. AsSIGNMENT OF TYPES OF ~OUNTS ACCORDING TO TIME 
AVAILABLE FOR EMPLAOEMENT.-It is to be assumed, of course, that 
the caliber and type of gun required has first been determined in 
aC('.()rdance with the resistance and range of the target. With any 
given type and caliber of gun there will ordinarily be found a series 
of mounts, some of"which afford no traverse, others limited traverse, 
and still others all-round traverse. Some mounts require no anchor
age, others require a simple arrangement which may be put in 
place in an hour or less, wliile others use very elaborate emplace
ments, requiring from two to five days to install. The principle 
upon which mounts having various characteristics as to traverse 
and extent ot anchorage will be selected, is that the least valuable 
gun and mount that can be made to satisfactorily accomplish the 
desired results shall be used. This will permit the most valuable 
mounts tUld guns to be sa V"ed for that special and emergency work 
for which only they are adapted. 
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58. Ordinarily, arrangements for the use of railway artillery may 
be made very deliberately. If there is plenty of time, the necessity 
for the use of a cumbersome firing platform may not be a handicap. 
There is no objection to having the men do the manual labor of put
ting down a platform since, ordinarily, the battery commander may 
be hard put to find enough work to keep his men busy and contented. 
This should not be considered an argument for building such artillery, 
however, and indeed no battery or group commander with whom 
the writer has talked would select 340 or 400 millimeter St. Chamond 
mounts if he had the choice between these and 305 or 370 millimeter 
Schneider mounts. However, if the Army possesses such mounts 
and if time is available sufficient to construct the number of emplace
ments required to cover all the objectives, then there is no objection 
to the use of mounts having small traverse and elaborate firing plat
forms. 

59. For counter-battery work it is ordinarily necessary to move the 
guns up and prepare them for action in a minimum of time, this 
minimum being counted in hours (six or less). It is desirable, like
wise, that it be possible to remove these mounts within a half hour 
or less. In such cases, which are really those emergency cases noted 
in the previous paragraph, the mounts affording wide traverse or all
round fire and requiring not more than an hour for emplacement 
will be chosen. 

TABULAR CLASSIFICATION OF RAILWAY ARTILLERY. 

60. For convenient reference, tables classifying railway artillery 
in accordance with the preceding are given below. The examples 
here given are from practice. 
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N" 
(J) 
Q. 

!l 
C) 
o 
~ ........ rv 

Destructlon. 

IMncb Howitzer, American. 
I2-Inch mortar, American. 
12-lncb howitzer, American. 
12-lncb gun, American. 
100inch gun, American. 
520-millimeter howitzer, French. 
~miUlmeter howitzer, French. 
37O-mUIlmeter howitzer, French. 
240-milllmeter howitzer, French. 
200-miUlmeter howltzer1 French. 
12-1nch howitzer, Brltisn. 
240-miUlmeter howitzer 1. German. 
4~mUilmeter mortar, uennan. 

Railway artillery cl~d acrording towe. 

Interdiction. 

1----------
: 14-inch gun, Amerillan Navy. 
I 12-1nch gun, American. 
I Ii-inch gun BatIK., American. 

340-milllineter gun, French. 
I 305-mlUImeter gun, French. 
I 274-mlUImeter gun, French. 
1 

24O-mUllmeter gun French. 
14-inch gun, British. i 12-inch gun, British. 
9.i-inch gun, British. 
38().mUIDneter gun, Italian. 

I 21().miIlImeter lun, German. 
I 280-mUIimeter gun, German. 
: 38().mUllmeter gun, German. 

: Counter-battery work. 
• ____ 1 __________ _ 

I ~inch howitzer, American. I 8-inch lun, American. 
I 3~mil1imeter howltlll!t American. 

240-miUlmeter gun A. K. F., French. 
I 190-milllmeter gun A. R. F., French. 

17()'mUilmeter gun, German. 

Distant bombardment • 

210-miI1imeter gun of 100 caIlber, French. 
8-inch gun, British. 

----------------------

Short range. 

Gun. . R8IlII6. 

I Em. 
12-1nch mortar ~ American .... _.... IlL 0 
5~millimeter nowltzer, French... 18.0 
~millimeterhowitzer, French... 15.0 
37().millimeterhowltzer, French.... 18.4 

3~mlUlmeter howitzer, French .. _ 
293-mllllmeter mortar, French .... . 
27()'mlUlmeter howitzer, French ... i 
240-miIlImeter howitzer, French .. . 
200-mlUlmeter howitzer, French_ .. 
194-mlUlmeter howitzer French •.. 
12-lnch howitzer, Drlllsh .••........ 
4~miIlImeter mortar, German .... , 

~3 
m7 
~o 
mo 
QO 
mu 
mo 
mo 

Railway artillery c/a.nfot/ according to range. 

Medium range. Long range. 

Gun. Gun. : Range. __ ! ~~ \1 Gun. Range. I 
--1--

I . 
Em. I' Em.' 

l~inch howitzer, American... ...... :W.O 12-1nch gun, American.. .......... 25.0 14-inch gun, American .........•.. 
12-inch howitzer, A.merican......... 20.0' l().inch gun, American ........ '" . :H.O Ii Ii-inch gun, American •....••.. " . 

KIll. 
38.0 
32.0 
55.0 

120.0 
8-inch gun, American .•..•........ , 19.0 \305-mUIimeter gun, French........ 27.0' I~inch gun,' American .•.•...•.... 
340-mUJimeterhowitzer, French... 20.0 280-milllmetergun, French ........ , 31.0; 21()'mUIlmeter gun, French, 100 

, caIlber. . 
3~milJimeter howitzer, French. .• 21.11 274-millimeter ~ French........ 27.0: 34O-mUllmeter g\IIll French .••..... 37.0 

32.0 
1\0.0 
55.0 
55.0 

306-mUIimeter gun, French........ 20.0 12-inch gun, BnUSh............... 28.0' 14-inch gun,yrltlsn .............. . 
2!l6-milllmeter gun, French........ 21.9' 9.2-inch gun, British ....... " ..... 24.0 I' 8-1nch lun, JJritL.h. " .....•.••.... 
274-mUIimeter gun, French ........ • 20.5, 280-mUIimeter gun, German •...... ' 33.0' 38().mUilmeter gun, Italian .•...... 
240-millimeter gun, French........ 22.0 I 21().millimeter gun, German....... 211. 0 'I 38().miUimeter gun, German ...... . 
194-milUmeter gun, French........ 18. 5 17().millimeter gun, German.. . . . . . :H. 0 

240-mUiimeter howitzer, German .. ' 18. 0 ' 1
1M-millimeter gun, French........ 18. 0 . 

-------------------------------_-.:.'------------ -- -- ---- --- --- --
, American mount projected only • 

~ 



o 
~, 
N' 
CD 
Q. 

CT 
'< 

CJ 
o 
~ ....-
rv 

Railway artillery clauified according to tra1''''U. 
---- ------- - - - - - - - - ---------------;-------------------

Railway car traversing. , To~e travenlng. 
Nontra~ersing. 

Limited lire. All round lire. 
. ,- - -----------;--I Limited lire. All round lire. 

12·inch gun, American . 
U)'lnch j:un . American. . 
520-milhmetcr howlt.er, French. 
3i(}.millimeter howitzer, French. 
34(}.millimeter gun, French. 
34(}.millimeter howlt.er, French. 
320-millimeter howitzer, French. 
30;"millimeter gun, French. 
2/-!-lllillimeter gun , French. 
24l).millimeter howitzer, French. 
194·millimeter ho .... itzer, }o'rench. 
3';(}.rnillimeter gun , Italian. 

: 14·1 nch j:UD, American. 
, 34(}.milltmeter gun, French. 
I 2o;.;·millimeter gun, FrenCh. 
I 2.4-millimeter I(IIn, French. 

14-inch gun, British. 

, 3SO-mUlimeter gun, German. 
~millimeter gun, German. 

, 24(}'mUllmeter howlt&el', German. 
, 210-millimeter gun. German. 

I 1tl-inch howitzer. American. 
, 12-incbgun, American. 

40(}.mllllmeter howitzer. French. 
3'O-mUlimeter howitzer. FrenCh. 
30HDlUtmeter gun, French. 
V4-mUlimetar gwl, French. 
1~lnch howlner, Britleb. 
9-Unch gun. Bntlsb. 
171HDlllliDe&er gun, German. 

12·lnch mortar. American. 
12-lnch howlt.er. American . 
8-lnch gun. American. 
7-lnch gun. American Navy. 
24O-mUlimeter gun. French. 
2O(}.mUllmeter howitzer. b"'rcnch. 
1Bt·millimeter gun. French. 
18t-millimeter gun. French
l~mUI1meter howitzer. French. 

I 12·ioch gun, British. 
I 
I 

----- _. - -- -

No anrhorage. 

14·inch gun , American Navy. 
Iii-inch howitzer , American. 
14·inch gun , British. 
12·illch !,'Un, British. 
9.2·inch 1(110, British. 
3'<O-lllillimeter I(IIn, nerman. I 
:Nl millimeter I(IIn . German . 
24(}.lllillimeter howitzer , German . 
210-millimeter gun, German. 
I'O-millimeter gun. German. 

Railway artillery clauified according to anclwrage. 

Track platform. 

Mount. : Time to build. 
,- - - --- - - - ----
I 12·inch howit.er. American . .. _ .... ... .. ........ 30 minutes. 
, 12·inch gun. American .. .. .. .. ..... ... .... . .. .. . 2 hours. 
I 12·inch mortar, American .... .... .. . ....... . .. . . 30 minutes. 
I IO-inch I(IIn. Amer\can .. .... .......... .... .. ... . , 2 hours. 
I ~·Inch 1(IIJl, American . .. .. .. .. .. .... .. .. .. ...... ' 30mlnutes. 
I 520-rnilllmeter howitzer. French .... .. .. ... .. .... : 2 hoon. 
. 3'O-millimeter howitzer, sliding, French.. . .. . . . . 2 boon. I 34l).mllllmeter l(llD ,slldlng, Frenc.!t ...... .. . ..... 2 hours. 

34().mllhmeter bo\\~tzer , shdlng, F rencb .. .. ..... · 2 houre. 

!320-mlllimeter howitzer, sliding. French ... .• .• •. • ' 2 houn. 
3~;"mHllmeter l,'Un.slldlng. French ...... _.... .. . 2 houre. 
2,t·mllllmeter b'Ull, sliding, French ....... ..... " 1 2 bours. 
VO-millimeter b'Ullr French .... _......... .. .. ... . IS minutes. 
27(}'mUllmeter hOWItzer. FrenCh .. . ....... .... ... , 
24(}.mUllmeter gun, French. St.Chamond ... .. .. ' 12 houre. 
24(}.mUlimeter howitzer. French •• •••••••• ••• •••• \ 30 minutes. 
~mUllmeter howitzer, French......... .... .... 10 minutes. 
194-mUllmeter gun, French . .... ... ....... ... .... , 30 minutes. 
IBt·mIllimeter howitzer, Frmch .. . ....... .... . . . \30 minutes . 
I~nch howitzer. Brltlsn .. .... .. . ...... .. .. .. ... II hoon. 
3SO-mIlllmeter gun. Italian . .. .. ........... ... ... 3 hOW'l. 

Ground platform. 

Mount. TIme to 
buDd. 

, Itl-inch howit.or. American ................ ... .. 2-Sdays. 
I I-!-inch gun, American Navy ................ .. .. 1-2 days. 
, 12-inch llll". Batignolles. American ......... .. .. . W hoon. 
. 400-milbmeter howitzer. French ............. .. .. 2-S days. 

3.O-millimeter howitler, Ba{ignoUes, French ... . W houre. 
34O-millimeter gun, St. Chamondil French... . . . . U days: 
ao.;..mlilimeter howlt.er Batllmo es. French •••. W hoon. 
293-milllnletermortar. {903, French ........ .. ... 1 hour. 
240-miUlmeter gun. 1903.(.French .......... ... .. . 1 hour. 
30';"millimeter gun, St. I,;Jl&mond, French... .. .. H boure. 
3S().mIllimeter gun. German.. .......... .... .. ... 3 weeD. 
:ISO-mIl1tmeter gun. German.. . .. ...... .... .. .... 1 week. 
24O-mUllmeter gun. German ................ .. ... 1 week. 
21(}.millimeter gun. German........ .. ....... .... 1 week. 

~ 
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The platforms for the sliding and French and American BatignoUes 
mounts- can be installed beforehand, and the gun can be run 
up, fired, imd brought back in a very short time. In the case of 
the sliding type, the platform amounts simply to additional girder 
rails laid on the ties. Successful experiments have been conducted 
in which the girder rails were attached to the sleepers of the mount 
and slid on the ties. In such cases the operation of the sliding mounts 
becomes alm~t as rapid as that of ~ounts firing without preparation. 

RELATION OF RAILWAY ARTILLERY TO OTHER TYPES. 

61. A consideration of the scope of utility of railway artillery 
would be incomplete without a presentation of the relation between 
this and the less powerful types-field and heavy wheeled artillery. 

62. If a set of rectangular coordinates be set up, with ordinates 
representing calibers and abscissm representing ranges, then any 
possible objective of artillery fire can be located in the field of these 
coordinates, its position relative to the nearest available battery 
location giving the range, and the character and resistance fixing 
the caliber, plate 58. 

63. A given type of gun may be represented on the above-noted 
ordinates by a line joining the points representing the objectives it 
can reach. Mortars, for example, with a characteristic muzzle veloc
ity of approximately 300 meters per second, would be represented 
by the line to the left on the diagram, joining all points representing 
a range and caliber requiring 300 meters per second velocity to 
realize them. In the same way ,the line at the bottom represents 
long guns (muzzle velocity about 850 meters per second). Thus the 
entire field of artillery (except trench artillery and long-range guns) 
is included between the two exterior lineR. 

64. A given type such as field or heavy artillery is represented by 
an area 'including all the points representing objectives for which 
the various guns of this type of artillery are suitable. On the 
diagram, plate 58, a line has been drawn, joining the points repre
senting the heaviest field artillery guns, howitzers, and mortars. Thus 
the area below t.his line and between the two limiting lines represents 
the province of field artillery. 

65. A second similar line has been drawn representing the upper 
limit of heavy artillery at the beginning of the war in 1914. The area 
between it and the previous line therefore represents the domain of 
heavy artillery. And, by consequence, the area above and to the 
right of this line is the domain of railway artillery. 

66. For comparison, a line has been drawn through ;>oints repre
senting the lightest railway artillery employed by the French. As 
will be noted, it intersects the heavy artillery line, indica.ting that rail
way howitzers' were being used where heavy artillery materiel would 
have served equally well. 

Digitized by Coogle 



90 

II l 

Digitized by Coogle 



91 

67. Developments during the war have, however, considerably 
changed conditions. All along the line it has become possible to 
mount heavier artillery on mobile carriages and therefore the line 
marking the upper limit of heavy artillery· has advanced to the 
position shown by the ne-.v curve marked 1918. This, of course, 
restricts the field of railway artillery and means that still others of 
the French railway mounts (240 and 270 millimeter howitzers) could 
be replaced by mobile ma~riel. 

68. The upper limit of the field of railway artillery is not yet 
marked, as in other arms, by the limitations of the type of mount. 
Any gun yet constructed can be mounted on a railway mount. The 
limitation comes in a vertical direction from the resistance of the· 
most difficult objective to be destroyed. Certainly no objective 
has yet been encountered which the 520-millimeter howitzer or even 
the 400-mjllime~r howitzer could not reduce. The opinion gained 
from a general familiarity with the subject is that, in land warfare, 
only very exceptional targets will require such calibers and 300 to 
350 millimeters is ample for all ordinary purposes. 

69. The upper limit of railway artillery in respect to range is also 
fixed by economic rather than by physical limitations. Guns of 
extreme range used in distance bombardment for moral effect can 
perfectly well be mounted on railway carriages, but, as previously 
pointed out, their utility as compared with bombing pla.nes is a mooted 
question. Indeed it may be questioned if such planes will not sup
plant artillery even at shorter ranges. 

70. The dispersion of the long-range gun firing on Paris at the 
range of 110 kilometers was such that 183 of the 303 shots fell inside 
Paris (area about 90 square kilometers). The shell contained not 
over 10 kilograms of explosive and the gun had a life of perhaps 50 
rounds. Thus the gun could place during its life about 500 kilograms 
of explosive somewhere within an area of 100 square kilometers'-

71. The same results could be secured through the use of light 
bombing planes operating at a height safe from anti aircraft guns in 
daylight, and it is probable that dispersion would be considerably 
less than that noted above (30 bombs were dropped on a single 
railway shop in Paris). Three light bombing planes could carry the 
500 kilograms of explosive just noted and release it on a single 
raid and even if all the planes were lost, which is not probable, the 
cost of so delivering the explosive would be considerably less than if 
it were delivered by the long range gun. 

72. The dispersion of the United States 14-inch, 50-caliber gun at 
the extreme range of about 40 kilometers is about 4 kilometers. It 
fires a shell carrying about 40 kilograms of explosive and has a life of 
perhaps 300 rounds. This gives a total of 12,000 kilograms of explo-

Digitized by Coogle 

• 



92 

sive placed somewhere ill an area of 16 square kilometers during the 
life of the gun. 

73. Twenty-five heavy bombing planes could drop this amount of 
explosive in a single raid, and, even at night, ought to be able to put 
it inside an area so large as 16 square kilometers. 

74:. On the other hand, there might be objectives at this range 
which drop bombs could not destroy because of lack of penetrative 
power. Further, for interdiction, it frequently is necessary to send 
over some shells on very short notice and often at times when a plane 
can not be used at all . 
. 75. The conclusion of the writer is that at extreme ranges, that is, 

70 to 120 kilometers, where the firing is for moral effect alone, this 
service should not ordinarily be considered as a proper one for rail
way artillery, the use of drop bombs being much more effective. 

76. At shorter ranges, approximating 40 kilometers, many cases 
would seem to exist in fire for d'estruction and interdiction where 
drop bombs might be used to better advantage than railway artillery. 
Some ,targets would probably be found, however, for which drop 
bombs are ineffective, therefore railway artillery has a perfectly 
proper field at these ranges. Further, artillery capable of these 
ranges is required for accurate fire of destruction at shorter ranges, 
hence it is available for the longer range work if required. 

77. The experiences of the war seem to indicate that the field of 
usefulness of railway artillery lies between the line on the diagram 
for heavy artillery, marked 1918, and the line above, joining the 
heaviest of the present railway guns. In other words, many of the 
smaller of the present railway guns should not be considered in any 
new program and there would seem to be little or no advantage in 
trying to exceed the largest of the present guns. This confines the 
field of railway artillery to .calibers between 200 and 520 millimeters 
(preferably 250 to 400 millimetdl'S, since there is little need for a 
caliber greater than 400 millimeters and the 200-millimeter gun can 
probably be mounted on a caterpillar), and ranges between 10 and 
40, or possibly 50 kilometers. 

UTILITY IN COAST .DEFENSE. 

78. Railway artillery has been exploited chiefly in the past as a 
means of coast defense. The outstanding advantage claimed for it 
is great mobili"ty, permitting concentration of a large number of guns 
at any threatened point, and the effective defense of many places 
which would not justify permanent works, as well as enabling the 
guns to deliver their fire and retreat before effective counter-battery 
fire from the sea can be commenced. 

79. For this service the work would be primarily the same as that 
demanded of the present coast-defense guns, i. e., the destruction of 
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battleships, destroyers, and lighter craft. This service calls for 
extreme accuracy and rapid fire, in some for long-range direct fire, 
and in others for medium-range plunging fire. These requirements 
are quite similar to some of those for land warfare. The essential 
differences, however, are that while in land warfare, the targets are 
fixed, in coast defense they are moving, and provisions must be made 
for following such a moving target; volley firing is often necessary. 

80. Specifically the requirements of a mount for coast defense are: 
(a) Wide traverse (60-180 degrees) . 

. (b) Rapid fire. 
(c) Quick emplacement. 
(d) Sighting, elevating, and traversing mechanisms which can 

be operated until the moment the gun is fired, and 
simultaneously for all guns of a battery. 
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SECTION 3. 

CIIAlU.Cl'ERISTlCS OF EXISTING TYPES OF RAILWAY 
ARTILLERY. 

81. Railway mounts have been constructed and used to our 
certain knowledge by the French, British, Italian, German, and 
American Goyernments. Information on mounts constructed by all 
of these nations has been collected and tabulated for each type of 
which anything could be learned. At the request of the technical 
services of the French and British Governments all descriptions 
and tabular data on their mounts are omitted from this volume, 
which is intended for general distribution, and are placed in a separate 
volume for confidential use only. The tabular data on American 
and German mounts is given in section 10 of this volume. The de
scriptions' and tabular data of the French, British, and Italian 
mounts are given in continuations of articles 3 and 10 in Volume II. 
All of the American arid German mounts will be described in detail 
in this volume, each mount being designated by the number it bears 
in the table. In Volume II all other mounts will be mentioned, but 
only those on which special information is available will be dealt 
with in detail. 

82. The various designs described herein are critidzed chiefly 
under the head of "Difficulties involved in service." Most of the 
mounts are criticized under this head on a basis of the type of firing 
platform used and the time required for its installation. 

83. There are in existence at the present time six types of mounts, 
according to the characteristic design or nature of their firing plat
form. These are: (1) Mounts of the type of the American 8-inch, 
plate 30, or French 200-millimeter, plate 10, using some simplE'! type 
of outrigger; (2) mounts of the sliding and rolling type, similar to 
the French 320-millimeter, plate 42, or the American lO-inch, plate 
111, and the British 12 and 14-inch rolling mounts, plates 20 and 21, 
or the American Navy 14-inch mount, plate 23, requiring a curved 
track of very heavy construction to permit of traversing the mount 
and to stand the exceedingly heavy service brought upon it in firing; 
(3) semipermanent emplacement mounts of the type of the American 

181768-21-7 (95) 
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12-inch Batignolles, plate 54, requiring a firing platform made up of 
easily handled sections which are carried in a special platform car 
provided with the necessary equipment for installing them; (4) semi
permanent emplacement mounts of the type of the French 340-
millimeter gun mount, plate 51, the 400-millimeter howitzer mount, 
plate 52, and American 16-inch howitzer mount, plate 53, and Amer
ican 14-inch naval mount, Mark I, plate 23, requiring an elaborate 
sub track platform of timber and steel construction which ordinarily 
can not be installed in less than from two to five days and affords 
only limited traverse of 10 degrees or less; (5) semipermanent 
emplacement mounts of the type of the American 14-inch model E 
mount, plate 249, requiring a heavy base ring of comparatively 
simple design, but which necessitates the use of a locomotive crane of 
]50 tons or more capacity; (6) semipermanent emplacement mounts 
of the type of the German 21,24, and 28-centimeter mounts, plate 24, 
requiring a firing platform of structural steel, plate 55, which is 

. cumbersome to transport and requiring crane facilities for instal
lation, or a reenforced concrete emplacement, plate 56, which requires 
few facilities but considerable time for its installation. 

84. So far, the use of the outriggers which are characteristic of 
class ], have been limited to guns of smaller caliber and, of course, in 
criticizing the emplacements for larger guns, they are not being 
compared with the outrigger scheme of emplacement of these smaller 
mounts. In comparing the last five classes of mounts where one has 
a choice of: (a) A new curved track of heavy construction, (6) a 
special platform carried in a special car, (c) a heavy timber platform 
requiring days for installation, (d) a simple steel base ring requiring 
unusual facilities in the shape of a locomotive crane for·installation, 
or (e) a structural steel platform difficult to transport and requiring 
days for installation, or a substitute therefor, in the shape of a re
enforced concrete platform, apparently aoy one type has a ques
tionable advantage over another and the various designs described 
in this section are not criticized on a basis of a preference for any of 
the types so far mentioned. After careful examination and consider
ation of all the types of railway mounts in existence, it seems possible 
to combine in a mount for heavy guns, modifications of emplacement 
schemes of the above types in such a way as to render the mount 
almost universally serviceable. On plates 59 and 60 is a suggestion 
for a design of a carriage for lO-inch, 50-caliber guns. Computation 
of the necessary clata indicates that this type of emplacement can 
be installed almost as quickly and as easily as the simple outrigger 
emplacement. It gives all round traverse if desired ancl will stand 
the strains brought upon it by a 50-calibe.r, lO-inch gun. 
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85. Going a step further, it seems entirely ,feasible to design a 
mount which will embody the features of the sliding type mount in 
the shape of steel shoes similar to those used on the 14-inch model E 
mount and the. features of the mounts of classes 1 and 6 in the shape of 
a center pivot and traversing rollers attached to the car body to 
secure tbe necessary traverse, and outriggers on the rear of ~be car 
body to take a large part of the borizontal component of the force 
of recoil. In addition, it seems possible to incorporate other features 
of tbe 14-inch model E mount, in the shape of a simple base ring 
which will be set on the concrete and on which the mount can be. 
operated for seacoast service. These simple base rings would be 
inexpensive and could be installed in great numbers along our coast 
at comparatively little cost. This type of mount would then service 
perfectly as a coast defense mount, and for land warfare could be 
used as a combined sliding and rolling mount with any desired 
traverse, or as a simply and quickly emplaced mount requiring very 
few extra facilities and having any desired traverse. 

86. The writer has these two types in mind in criticizing the various 
mounts throughout this section, from the standpoint of time, and 
difficulties involved, and facilities necessary in placing, removing, 
and maintaining their platforms. 

1.-4.7 HOWITZER ON RAILWAY MOUNT. (13) 

87. This mount, which is model of 1917, was designed as an al
ternate mounting for the pivot yoke and other rotating parts of the 
4.7-howitzer pedestal mount, model 1915. The railway carriage 
resembles very closely the design made up by Col. Peigne for the 
I55-millimeter French howitzer, 1890. This can be seen by com
parison of plates 62 and 65 with plate 4. Four of these mounts 
were completed for service at Panama, and have functioned satis
factorily. 

88. GUNs.-The gun that is used with this mount is a 4.7 howitzer, 
model 1913. It is a wire-wound gun of 22.5 caliber length, plate 66, 
and is provided with the standard American type interrupted thread 
breechblock, which is fitted with a mechanical firing mechanism, 
plate 67. The tube is rifled with 42 grooves, the twist of which is 
to the light and at a pitch increasing from 1 turn in 40 calibers to 
1 turn in 20 calibers. As mentioned before, this same model of gun 
is used on the pedestal mounting, model 1915. 

89. REOOIL MEOHANIsM.-The recoil mechanism is of the hydro
spring type and as with the light field pieces, the entire recoil mech
anism is combined in one cylinder, plate 68. It will be noted on 
this plate that the hydraulic cylinder recoils with the gun while the 
piston remains stationary. The counterrecoil buffer is not a part 
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of the piston rod as in the usual railway design~ but is attached to 
the cylinder. The hydra.ulic cylinder head serves as a piston head 
for the recuperator spring col~. The length of recoil is 12 inches. 
, 90. ELEVATING MECHANISM:.-Tt is possible to elevate the gun 
from minus 10 degrees, the loading angle, to plus 40 degrees, by 
means of the screw hinged to the bottom of the cra.dleat its forward 
end, plate 69. This screw is driven by the bronze nut in the oscil
lating central bearing. This bearing is supported on the cross shafts 
as trunnions. Elevating handwheels are provided on both sides of 
the carriage. 

91. TRAVERSING MECHANISM:.-The gun can be traversed through 
360 degrees. The traversing mechanism comprises the handwheel 
shaft and bev.el gears shown on plate 70, with the worm shaft, worm 
and bronze wormwheel shown on plate 69. The lower portion of 
this bronze wormwheel serves, as a drum for the two halves of the 
friction band which are hinged on the stud bolt, passing through 
the boss in the rear of the pedestal. The two halves of this friction 
band are joined at tho front by a bolt. 

92. Top CARRIAGE.-The top carriage comprises the cradle carry
ing the hydrospring recoil mechanism and the pivot yoke with the 
elevating and traversing mechanisms, plate 69. On this plate the 
gun is shown on the pedestal for which it was originally designed. 
On the railway mount the pedestal is part of the car body, but its 
design, as well as the dimensions of its machined surface are identical. 
Any gun of thjs design with its pivot yoke can be transferred from 
the separate pedestal to the railway mount. The weight of the gun, 
cradle, and pivot yoke is carried on ball thrust bearings at the bottom 
of the pedestal. The separate pedestal is provided with an azimuth 
circle which is not provided on the pedestal of the railway mount. 
Front and rear views of the top carriage are shown on plate 71, and 
a light-hand side view on plate 72. 

93. RAILWAY CAR BODY.-The railway car body proper, plate 73, 
comprises a central steel casting, of which the pedestal is an in
tegral part, and the two structural steel ends riveted to this casting. 

, On each side of the car body two side arm castings are riveted, both 
to the cast steel center section and the structural steel ends. On 
each end of the car body are hinged three pieces of 0.5-inch armor, 
the side pieces having two copper lined loop holes for machine guns, 
and the end pieces one copper lined loop hole each. These plates of 
armor can be let down to a horizontal position to serve as working 
platforms. Two other plates which serve likewise as working plat
forms are hinged to the central cast steel section of the car body. 

94. ANCBORAGE.-The mount is let down and clamped to the 
track for firing. Additional provision is made for stabilizing the 
mount when the gun is fired ,at any considerable angle to the direction 
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of the track. Side arms are attached to the car body on each side 
by means of the side arm castings shown on plate 73. A jack screw 
passes through the end of each of these side arms and cast steel foot 
plates of simple design are provided on which the screws bear. These 
foot plates are placed on well tamped earth, rock ballast or timber. 
When firing at a wide angle to the track, it is necessary to put out 
the side arms on both sides of the car, since the return of the gun to 
battery has a tendency to tip it in the direction of fire. 

95. In the four corners of the central section of the car body there 
are openings into which rail hook casings are fitted and bolted by 
four bolts, plate 74. These casings, which may be taken out and 

• turned through 180 degrees, and replaced, are so designed that one 
arrangement spaces the hooks for the 60-inch gauge track, and the 
other for the 56.6-inch gauge. Inside of this casing there is a sleeve, 
two parts of which project above the top of the casing and are fitted 
with handles as shown on figure 3, plate 74. By means of these 
handles the sleeves can be raised or lowered. A 0.875-inch pin 
across the bottom of this sleeve, figure 3, passes between the rail 
hooks and spreads them when the sleeve is raised, thereby freeing 
the hooks from the rails. The two rail hooks are hinged to the 
bottom of the clamping screw, which is operated by the two-handled 
nut shown. at the top of the casing, figure 2. The sleeve and rail hooks 
are carried normally at their highest position. When it is desired 
to clamp the car body to the rails, the hooks are lowered as far as 
they will go As they are lowered, the pin in the sleeve spreads 
them and the lugs on the hooks strike the top of the rail when they 
are in the proper position. The sleeve is then lowered by its handles, 
and as it descends the opening pin permits the hooks to swing 
together and close over the rail. The bottom of the sleeve encircles 
the rail hooks and when in its lowest position binds them to the 
rails. On the under side of the center section of the car body there 
are six pads which rest on the rails when the mount is lowered to the 
firing position. These are of sufficient width to be adapted to the 
6O-inch or the 56.5-inch gauge. Each is provided with a pair of 
rail stops, one on each side of the rail, which serve to prevent the 
mount from sliding across the rails and take the strain off the truck 
pintles. One stop is longer than the other and they are inter
changeable. For the 56.5-inch tracks the long stops are placed out
side the rails and for the 60-inch tracks they are placed on the inside. 

96. In the center of each of the structural steel ends of the car 
body there is installed a screw lifting jack used in lowering the mount 
on to the track for firing and in raising it to the traveling position. 
These jacks are shown in figures 1 and 3, plate 74. This lifting 
jack comprises a cast-steel pintle guide rivetted into the car body, 
a bronze pintle, a jack screw, bevel gears, spur gears, and two handles, 
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figure 1, plate 74. A roller thrust bearing is provided between the 
top of the jack screw and the top of the pintle guide. The bottom 
of the pintle rests on the center plate of the truck. Into the two 
sides of the pintle are machined racks, which mesh with one of the 
four pinions. The fourth pinion meshes with a rack in the side of 
the moveable side bearing. As the pintle moves up or down, the 
side bearing moves in the same direction at the same rate. The 
first two railway mounts of this type manufactured were also equipped 
with an alternate method of operating the jack screw. The upper 
end of the jack screw was slotted and a capstan head provided to 
fit into it. Four maneuvering levers were provided for the operation • 
of this capstan. The crank handles used to operate the lifting jack 
may be replaced by ratchet levers. The additional leverage obtained 
through the use of these ratchets reduces considerably the effort 
required for raising and lowering the car. When ratchet wrenches 
are used with a lever arm of 32 inches, the force necessary on each 
ratchet lever, one being used at a time on each end of the car, is 65 
pounds to raise, and 50 pounds to lower. The time necessary to 
raise the car, using ratchet wrenches, eight men working in reliefs 
of four, is 5.5 minutes, and to lower ready to fire, approximately 
5 minutes. When capstans are used the pull necessary at the end 
of one lever to turn the capstan at one end of the car is 150 pounds 
to raise and 100 pounds to lower. When four maneuvering levers 
are used with one man at each lever, eight men in a11, the car can 
be lowered in 1 minute and raised in 1.25 minuu>,s. When crank 
handles are used the force nece.'JSary on each of the four handles is 
85 pounds to raise the car, and 50 pounds to lower. The time 
necessary to raise the car with crank handles, four men at each end 
of the car, is 1.5 minutes, and to lower, 2 minutes. 

97. ARMoR.-Each end of the car is fitted with three shields of 
O.5-inch armor plate hinged to the floor so that they can be SWUl'lg 
down to a horizontal position, plate 73. When raised, the side 
shields are locked to the end shield by angle iron clips and a locking 
pin. The two pieces of angle iron are rivet ted to the side shield 
and straddle the end shield when vertical. A single pin locks a 
side shield to the end. The outsides of the shields are fitted with 
shield props which slide through guides on the car body. Collars 
on these props limit the movement of the shields. The upper end 
of the props extend through the shields and provide an attachment 
for handle rods on the inside. Three of these handle rods can be 
seen at the right end of the car, plate 73, the shield on the near side 

. in this case being cut away to show the opposite side. Men standing 
on the car and clasping hands can let down the side shields by means 
of these handles without undue difficulty. 
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98. ThvcKs.-The trucks are commercial four-wheel trucks of 
50,000 pounds capacity. The brake mechanism has been modified 
slightly to take a special brake bracket in order that the brake 
handwheel might be located in the free space beside the lifting jack 
toward the cen ter of the car. 

99. AMMUNITION SUPPLY SYSTEM:~Nospecial provisions have been 
made for supplying ammunition for this caliber of gun. All the 
ammunition components are of such weight as to enable them to be 
handled entirely by hand. 

PLATE 61 

4.7 IN. HOWrrzEJr ItAI.MY MOUNT -11XlEL 1917 
TOTAl. WEIGHT 45.495 Lee. 
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2.-7-INCH GUN ON RAILWAY MOUNT. (14) 

100. This combination of Navy gun on Army design of drop
platfonn car was made up toward the end of the active period of 
the war, in 1918. The railway cars, model 1918, were designed 
for 6 and 8 inch seacoast guns, as will be explained later, being 
modeled to a certain extent after the design already completed for 
4.7-inch howitzers. Twelve of these cars were available, and since 
they were equipped with hydraulic jacks over each of the trucks, it 
was decided in 1918 to mount Navy 7-inch guns on them for ser
vice against submarines along our coast. A few especially designed 
pieces of equipment were added as will be described later. 

101. GUNs.-The guns that are used on these mounts are 7-inch, 
Mark II Navy guns, of 45 caliber length. They are provided with 
an interrupted thread breechblock which is fitted with a mechanical 
fi,ring mechanism. 

102. RECOIL MECHANIsM.-The recoil mechanism is of the hydro
spring type and comprises one hydraulic recoil cylinder attached to 
the cradle, in the center of the bottom, and two spring recuperator 
cylinders likewise attached to the bottom of the cradle, and on either 
side of the hydraulic cylinder. The hydraulic recoil cylinder is 
shown in detail on plate 78 and the general arrangement of cylinders 
on the bottom of the cradle, on plate 79. The length of recoil is 
21 inches. The spring columns, which are double, are divided by 
spacing plates into five sections, plate 80. 

103. ELEVATING MECHANIsM.-The elevating mechanism comprises 
a rack attached to the left side o( the cradle, plate 80, which is con
nected with the handwheel through a pinion, shaft, slip friction 
device, wormwheel, wonn, bevel and miter gears, plates 81 and 82, 
sections ZZ and YY. The gun can be elevated from minus 5 degrees 
to plus 15 degrees. The cradle trunnions are provided with a very 
simple type .of friction-reducing mechanism, as shown on plate 81. 

104. TRAVERSING MECHANISM.-The gun can be traversed through 
360 degrees. The traverse wonnwheel is attached to the pedestal, 
as shown on plate 77, and is connected with the hand wheel on the 
right side of the carriage through a wonn, two sets of !niter gears, 
sections XX and VV, plate 82. The pivot yoke is supported on the 
pedestal by means of conical rollers, plate 83. 

105. GUNCARRIAGE.-The top or gun carriage comprises the cradle, 
with recoil, elevating and traversing mechanisIDS, pivot yoke and 
pedestal, plates 81, 79, 84, and 85. It will be observed on plates 
76 and 77 that the original deck mount~g of this gun is so low that 
it was necessary to provide an additional cast steel base to elevate 
the gun sufficiently to perInit it to be fired at its maximum elevation 
of 15 degrees when firing in the direction of the track. This cast 
steel base has been bolted to the floor of the car and additional 

\ 
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cast steel brackets have been added to the side of the car to aceomo
date the additional width of the base over the width of the car. 

106. CAR BoDy.-At the beginning of this discussion it was 
mentioned that this car body was originally designed for 6 and 
8 inch seacoast guns. It was found impossible to use them because 
the bottom outside angles in the well of the car extended beyond 
the clearances permissible on European railways. Attention should 
be called to two other modifications that were made in the car body, 
model 1918, Mark I. It will be observed on plate 769, that the out
rigger struts are attached to the car body by means of cast steel 
hinges, and from the bottom of the hinge to the end of the strut 
there is a torsion rod for the purpose of counteracting certain 
tendencies of the car to jump when gun is fired at low eleva
tions. On the modified design, plate 88, one set of four struts is 
attached to the car by means of ball joints. Four more struts are 
attached in such a way as to swing only in one vertical plane, as 
shown on plate 98. The car under discussion is likewise provided 
with hydraulic jacks over the truck center plates and with adjusta.
ble side bearings, plate 86. The pumps for these jacks are installed 
on the sides of the car, as shown on plate 76, and connect with the 
inside of the hydraulic cylinder through the small hole in the piston. 
Two racks meshing with pinions which in turn mesh with racks cut 
in the side of the adjustable side bearings are machined into the 
side of the cylinder which also serves as a body center plate. As 
the car is raised or lowered the side bearing clearance between truck 

. and body is held constant,due to the action of this· compensating 
device. In the modified design, these jacks and adjustable side 
bearings were omitted and four jackscrews were placed at the four 
comers of the loweSt part of the flat car. 

107. ANCHORAGE.-The mount is emplaced for firing by first 
injecting sufficient pressure in the hydraulic cylinders to remove the 
safety locking pins. It is then dropped to the rails by releasing the 
pressure in the cylinders. No special emplacement is required. 
The outriggers and floats are placed, as shown on plates 76 and 77, 
for firing in any direction. It is necessary to put out four outrig
gers since the car whips to such an extent as to loosen the outriggers 
if only two ar~ used. 

108. TRucKS.-The trucks used are of standard M. C. B. design 
with cast steel side frames. They are provided with both hand and· 
air brakes. 

109. AMMUNITION SUPPLY S!8TEH.-Projectiles are supplied direct
ly from the ammunition car on to the ammunition table, shown on 
the end of the car body in plate 77. On the side of this ammunition 
table are two working platforms which are let down to a horizontal 
position. The projectiles are transferred from the table into the gun 
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over the removable tray which can be seen on the top of the table 
on plate 77. This ammunition table is.light in design and is merely 
bolted to the car; it can be transferred to the other end of the car 
without difficulty whenever desired. The ammunition cars used 
with this mount are standard 8-inch ammunition cars. 

110. MAINTENANCE, MERITS, DEMERITS.-It is believed that there 
is no point in discussing the 7-inch mount under these headings, 
since they are purely emergency mounts and it is believed that they 
do not represent a type that would receive consideration for future 
construction. 

71N. NAVY MOUNT-MARK I-MODEL 3 
ON 

RAILWAY CAR-MODEL 191M 
TOTAL WEIGHT 1'1I,OOOL8S. 

~ ~r: 
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3.-AMERICAN 8-INCH GUN ON RAILWAY MOUNT. MODEL 1918, 
M. I. (15) 

111. This is a combination of seacoast defense gun and barbette 
carriage on a spedal railway car. The mount is shown on plates 
88 to 93. 

112. <JUN.-Seven different types of Army and Navy guns may 
be used on this ,mount: 

Army guns: Models of 1888, 1888 M.I., 1888 M.I1. 
Navy guns: Marks J, II, III, IV, (16). 

The Army guns are all 32 caliber in length, are equipped with uniform 
type of breech mechanism and are mounted on model 1918 barb('tte 
carriages, having a standard type of cradle with hydraulic recoil 
and spring return system. The Navy guns' vary from 30 to 40 
calibers in length, are equipp('d with four different types of breech 
mechanism and are mounted in barbeUe carriages model 1918, M.1. 
of the same general type as model 1918. 

113. RECOIL MECHANISM.-The recoil mechanism as noted above 
is of the hydro-spring type with one recoil and four spring cylin~rs 
arranged symmetrically about the outside of th(' cradle. Details of 
this mechanism are shown on plate 94. 

114. ELEVATING MECHANIsM.-Elevation from zero to 42 degrees 
is secured through a segmental circular rack attached to the bottom 
of the cradle. A Hindley worm meshes with this rack. Three sets 
of bevel gears on as many shafts lead to the handwhe('l, plate 94. 
Any thrust due to fire is taken by the worm and transmitted from 
it to the side frames through the heavy transom casting i~l which 
it is mounted. One turn of the handwheel moves the gun through 
approximately 0.333 degrees in elevation. Details of this mechanism 
are shown on plate 93. 

115. TRAVERSING MECHANISM.-The traversing mechanism pro
vides for a total movement of 360 degrees. The gun and cradle are 
carried in side frames on a racer casting which is supported by 
conical traversing rollers. A complete circular rack is mounted on 
the base ring into which meshes a pinion of the traversing mechanism 
mounted upon the racer. This pinion conntlcts, through a slip
friction device, a wormwheel and worm and two bevel gears, with 
the hand wheel. The slip friction serves to relieve the gearing from 
any undue strain from pressure of projectile against lands of the 
gun in firing. An azimuth circle with pointer is provided for reading 
changes in azimuth. One turn of the hand wheel moves the gun 
through a little more than 1 degree in azimuth. Details of this 
mechanism are shown on plate 94. 

116. GUN CARRIAGE.-The gun carriage, plate 33, includes the 
cradle, carrying the recoil and spring cylinders, the elevating and 
traversing mechanisms, described above, and the cllst-steel sidE' 
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frames, racer and base ring to which these mechanisms are assembled.. 
An operating platform of structural steel is attached to the rear of 
the side frames and rotates with the gun in azimuth. 

117. RAILWAY CAR BoDY.-The railway car body is of structural 
steel, drop center type construction, with the barbette carriage moun
ted in the well, plate 92. The body is provided with jack transoms 
at each end of the well, which mount the four screw jacks used for 
lifting the body, carriage, .and gun for emplacing. French couplers, 
buffers, etc., w('r(' originally provid('d for service in France, but have 
since been replaced by the standard M. C. B. type. All of this is 
shown in detail in plate 92. Air-brake equipment is likewise sup
plied. French, English, and German railway mounts are not. pro
vided with air brakes. 

118. ANCHORAGE.-For firing, the car body, carriage, and gun 
rest upon a firing platform which takes the vertical component of 
the shock of fire, while the horizontal component is taken by out
riggers, plates 88, 89, 30, 95, and 96. The firing platform consists of 
two lines of H-beams placed under the car, along the railroad 
ties outside the rails, and of six wooden crosSties. The car body ~ 
raised by means of the jac·ks; cross ties are tht'n put in place across 
the top of the H-beams and under the car body and the car is lowered 
upon them. Tht' outriggers consist of wooden floats about 5 feet 
square, cast-steel float plates resting against these ~nd serving as 
sockets for the ball ends of the struts, and struts made of pipe and 
extending from these plates to suitable attachments on the car body. 
These attachments are located, four on each side of the car, in such 
a way that the car can be braced in all directions. The eight floats 
are placed in as many holes dug in the adjacent ground and the struts 
are tightened up between" them and the car. These floats are located 
as shown to brace the car horizontally in every direction; details of 
this arrangement are shown in plate 30. A speed t('st by a trained 
crew showed that the car could be emplaced and prepared for firing 
in 45 minutes and that the emplacement could be taken up and all 
material loaded on the car in 25 minutes. 

119. TRccKs.-The·trucks are standard 70-tonM. C. B. type having 
6 by 11 inch journals and crown cast-ste('l side frames. The wheels 
are 33 inches in diameter and are of rolled steel. Both hand and air 
brakes are provided. Details are shown in plate 97. 

120. In addition to the above trucks, a complete set of equipment 
is furnished for hauling this material over 60-centimeter gauge 
track. This equipmenOt consists of a gun t.ransport car, plate 98, 
with loading and unloading rig, a pair of 12-whet'1 trucks which are 
substituted for the 70-ton M. C. B. trucks and carry the car body 
and gun carriage, and narrow gauge shell cars for t.he ammunition, 
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plates 99 to 105. Powder, spare parts, tools, etc., are carried on 
narrow-gauge flat cars. 

121. AMMUNITION SUPPLY SYSTEM.-A standard-gauge, steel box 
car with special racks for holding ammunition is provided. This is 
shown on plate 106. The car has an I-beam trolley, the track of 
which can be pushed out beyond the end of the car when desired. 
The ammunition car is located directly back of the gun car, am
munition is run out on its trolley and is dropped on to a loading 
box located on the after end of the gun car. From there, it is picked 
up by a small jib crane located on the rear end of the gun operating 
platform, transferred directly to a second jib crane and by means 
of the latter swung to the breech of the gun. This method of oper
ation can be employed for angles of fire of 35 degrees or less on 
either side of the center line of the car. Beyond that, it is necessary 
to transfer the ammunition to the ground at one side of the car so 
that it can be picked up by the jib crane. The entire operation of 
this arrangement is well illustrated on plate 108. 

122. MAlNTENANcE.-Neither carriage nor car involve Ilny new 
or uncertain features which might be expected to require extraor
dinary maintenance. It is perhaps to be anticipated that the car 
body may, after repeated use in trains, develop a permanent set or 
sag which would be large enough to necessitate correction. Inas
much, however, as the mount would probably not be subjected to 
service either as continuous or as severe 8.8 the standard flat car, it 
is not felt that this should introduce a serious difficulty. 

123. DIFFICULTIES INVOLVED IN SERVICE.-Several minor criti
cisms in regard to the operation of this mount have developed in 
connection with experiments made upon it in the United States. 
Som~ of these criticisms no longer apply to the mount as'it exists 
now, the design having been modified to correct them, and they are 
mentioned only to point out what difficulties might have occurred 
from previously used designs, and to show the development that 
has taken place. ' 

124. Wht'n the car is first fired, the floats yield more or less ac
cording to the nature of the ground, and it is necessary to tighten 
them up or repack the earth behind them. This should not be a 
serious matter when a large number of shots are fired from the same 
emplacement in approximately the same direction. 

125. The elevating mechanism, before the addition of the anti
friction device, was comparatively slow in operation. Somewhat 
over a minute was required to ~ove the gun through the full arc in 
elevation or depression, even under the best conditions. This no 
longer applies, since the antifriction mechanisms have so much 
reduced the effort required to elevate and depress the gun as to 
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permit of the use of a gf'ar ratio approximately thrf'f' tim('s as great 
as the original. 

126. A by-pass pipe is provided from thf' rear ~nd of th(' rf'coil 
cylinder to the forward f'nd of thf' recoil buff('r. A ch('ck valv(' in 
this pipe is exposf'd to Sf'Vf'r£' and suddf'n pr('~sun>s on the count('r
recoil, and on one occasion during proof it failed to function prop('rly. 
On investigation, it app('ar('d that this failure to function was du(' to 
unsatisfactory machin(' work, and on paying morf.' attf'ntion to the 
fine machinf.' work of thf'sf.' valves no such difficulty has bef'n ('x
perienced on any other mounts. 

127. It is difficult to swing the shell away from t.he br('('ch when 
carrying it to loading position on thf.' S('cond jib cranf.'. The Opf:'
ration is entirely possible, however. 

128. The spf'f'd test of this mount made by a trainf'd Coast Artillf'ry 
crew gave a r('cord of four shots in 10 minutes. This is rat.h('r slow 
for the caliber. Since this time, an improvf'd f'levating mf'chanism 
has been installf'd, so that it is felt that this r('cord could be oott('rf'd. 

129. MERITs.-The one featurf' which makes this mount con
spicuous among railway carriages of all armies and whieh lih.ly 
would have made it of very great vaiUf' in the presf'nt war is its 
system of anchorage. There is no other mount in any of the alliro 
armies which has an anchorage system that compares with this in 
effecth'ell(~ss, nor which can be pr('pared for action in so short a 
time. The systf'm is .self-containf'd, if this t('rm may hI' uSf'd to 
state the fact that thf' anchorage systf'm is a trav('ling part of the 
'carriage and it is of such a type as to pl:1rmit thl:1 gun to be firf'd 
without any difficulty in any direction. To realize th(' full ('ffl:1cti"e
ness of the efficiency of this anchorage system it should he compared 
with the anchorage uSf'd with th(' sf'v('ral types of' 9.2-iuch British 
guns on railway mounts, th(' 19 and 24-G French howitzers on im
provised all-round trawrse plat;orms. and th(' 240-millimf'tf'r French 
gun on the railway carriage known as thf' Coloni('s typ(', plate 27. 

130. DEMERITS.-Th(' charact('ristics of th(' carriage which appl:1ar 
to those who have ohserv('d the operation or allied railway artiUf'ry 
as demerits, are as follows: The f'levatin~ system includes a rack 
bolted to the hottom of thp carriage m('shing with a Hindlpy worm. 
It seems certain that und('r the workin~ conditions that prevai1f'd 
in the present war considerahlf' difficulty would have b(>f'n f'xpf'ri
enced in maintaining this rack and worm in prorer working ordf'r. 
S('cond, a worm of thf' type of th(' Hindl(>y worm can not f'asily he 
secured in the field, and inasmuch as su('h a worm must hf' worn in 
with the rack, it is possihle that somt' difI'.culty might have been 
experienct'd in the maintenanc('. 
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131. A second point which applies perhaps entirely to thl' mount 
as originally designed is the lack of rigidity of the underframe. The 
whip of the car body was so great as to make i"t impossible for the 
personnel to remain upon it when the gun was fired. The car body 
as at present designed, however, has proved satisfactorily sturdy 

. and rigid, and it is probable that there is not sufficient vihration 
either to injure the barhette carriage, ev('n after long sl'rvice, or to 
injure the personnel if they desire to remain on the mount whill' it 
is in action. 

SIN. &\Re(TTE CARRIAGE-MODEL 1918 
ON 

Ii'AlLWAY CAR-MOOEL ISl8MI 
TOTAL WEIGHT I74.DOO LBS. 

PLATE 87 
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PLATE 89 

!!-INCH AMERICAN Gt:N ON RAILWAY MOUNT. 
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4.-AMERICAN IO-INCH GUN ON SUDING RAILWAY MOUNT.(17) 

132. These guns are mounted on what are termed" sliding mounts" 
in the American and English Armies, and" glissement mounts" in 
the French Army. The gun is swung directly by means of its trun
nions, in bearings mounted rigidly on the side girders of the car body, 
and the gun and ,mount slide back together along the track in recoil. 
The mount is stopped by the friction between the special jacking 
beams or sleepers in the bottom of 'the mount and special firing 
beams or I-beam stringers attached to the ties of the track. Most 
mounts of this type have no internal means of traversing the gun 
with respect to the car body or the trucks, and they must be operated 
on curved tracks to' train the gun in azimuth. This is the first 
modem mount of this type to be described and it may be of interest 
to mention some points with reference to its development. It will 
be recalled that in the" Historical introduction, " mention was made 
of the 13-inch mortar mount constructed and operated by the Union 
Army, in which case the gun carriage slid on rails on top of the car 
and the car rolled back on the track when the gun was fired. 

During the interval between the Civil War and the present -war, 
several proof mounts were constructed by various countries, operating 
on the same principles, but at the beginning of the present war no 
nation had constructed for itself any railway mounts on which 
provision had been made for dissipating the energy of recoil by means 
of friction between special mechanisms designed as a part of and 
constructed into the car body and the railway track. The only 
railway mounts that the French Government possessed at the be
ginning of the war were some 200-millimeter mounts which the 
Schneider Ordnance Co., had constructed for the Peruvian Govern
ment and which had not been delivered. The designers of the various 
French ordnance companies were hard put to design carriages on 

'which their heaviest seacoast guns could be mounted and which 
could be constructed with the facilities available in a satisfactorily 
short period of time. The scheme of mounting the gun rigidly in 
the carriage and permitting the mount to slide back on the track in 
recoil was developed by the Schneider Ordnance Co., late in 1914, 
and the first carriage mounting a 320-millimeter gun was proved at 
their heavy artillery camp in February or March, 1915. The de
signers had considerable misgivings with reference to the performance 
of this carriage, which had not been developed through any slow 
process of evolution; but the exhaustive test to which this first 
carriage was subjected soon proved that although it might appear to 
be a crude mechanism it nevertheless was unusually sturdy and the 
gun could be operated as rapidly and as accurately as any other gun 
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provided with the most elaborate of recoil mechanisms and accessory 
equipment. The French Government then proceeded to mount as 
rapidly as possible a great number of their large guns on carriages 
of this type. 

133. It is very significant that none of the nations engaged in the 
present war used any great number of large guns, if any at all, that 
were finished after their entrance into the war. The writer knows 
of only two guns finished and mounted by any of our allies, on railway 
carriages, since 1914. All other guns mounted were either in storage, 
or were removed from battleships or coast fortifications. On the 
entrance of America into the war, it was discovered that the supply 
of guns of some of our allies was running dangerously low and it was 
proposed that we supply them with some of our heavy guns. Fifteen 
of the lO-inch guns' of the model that are being mounted on these 
carriages, were sent to France in September or October of 1917, to 
serve as a reserve and at about the same time, it was decided to have 
the French Government construct 36 new mounts for more lO-inch 
guns which would be sent across. Shortly thereafter, the French 
Government found that its manufacturing facilities would not permit 
it to supply all of the material for these mounts, as well as to construct 
them, and plans were made to have the plates, castings and forgings 
supplied, cut to shape and rough machined in America, and assembled 
in France in the shops that had been constructing the 320-millimeter 
sliding mounts. 

134. The first four sets of these parts arrived in France several 
months before the signing of the armistice and were in process of 
fabrication at the time of the signing of the armistice. It was 
planned to have most of the mounts finished and ready for service 
for the big offensive that was planned for the spring of 1919. Several 
months after the armistice was signed, the four sets of parts that had 
arrived in France were shipped back and plans were made for com
pleting the mounts in America. Many of the details of design have 
since been changed and it is probable that only a limited number of 
the mounts will be constructed. In considering this type of mount 
from many standpoints, it should be understood that it was origi
nally designed under the stress of the most desperate need and was 
not ehosen because it was the finest possible carriage on which the 
guns could be mounted. It proved most commendably sturdy and 
served its purpose well in the type of warfare for which it was de
signed. General views of the design that will be described are 
shown on plates 109, 110, and 111. 

135. GUN.-The guns to be used with this mount are the lO-inch 
models of 1888, 1888 M. I., 1888 M. II. and 1895, all of 34 caliber 
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length, and eight different models of Navy guns from 30 to 34 caliber 
length. All of these guns are provided with fixed trunnions. All of 
the Army guns are provided with interrupted thread breech blocks 
and the Navy guns with stepped thread blocks. All of the breech 
blocks are fitted with mechanical firing mechanisms. All of the 
Army guns are rifted with 60 grooves and the twist of the rifting is to 
the right, progressing in pitch from 1 turn in 50 calibers to 1 turn in 
25 calibers. 

136. RECOIL MECIIANISM.-No recoil mechanism in the ordinary 
sense of the term, is provided with this type of mount. The gun is 
fixed to the girders as already noted, and the entire mount slides 
back along the track as a unit under the shock of recoil. A description 
of the mechanisIDS employed to bring the mount to rest, is given 
under the head of "Anchorage. II Counter-recoil is accomplished by 
the same meehanism that is used in traversing the mount. The 
length of recoil averages 1 meter. 

137. ELEVATING MECHANISM.-Provision is made for elevating the 
gun from minus 7 degrees, the loading angle, to plus 54 degrees. 
This provision of so great an elevation, that prior to 1917 would 
have been considered entirely unwarranted, has come about through 
our experiences in this war. No one is now certain of what con
stitutes a proper line of demarkation between a gun and howitzer, 
and no one can be certain either that within a comparatively short 
time we may not find it profitable to operate all guns, as well as 
howitzers, at these extreme elevations. The elevating rack is bolted 
to the right side of the gun, plates 110 and 111. The pinion meshing 
with the rack is connected with the handwheels provided on both sides 
of the carriage through a slip-friction device, plate 113, a worm
wheel, worm and bevel gears. One revolution of the handwheel 
moves the gun through 1.37 degrees in elevation. To reduce the 
effort required in elevating and depressing the gun, anti friction 
devices have been provided on each trunnion. The design of these 
devices is shown on plate 114. This is a design of antifriction 
device, that to some extent has been taken from French railway 
mounts, but has been modified and improved. It has been used 
already on several other railway mounts and has proved particularly 
-efficient. 

138. TRAVERSING MECHANIsM.-Since the gun is mounted rigidly -
in the car body and it is not possible to move the car body with ~espect 
to the trucks, it is necessary to move the entire mount along a curved 
track to train the gun in azimuth. The procedure in preparing 
these curved tracks has been described in· other portions of the re
port. The mechanism used in moving the mount along the track is 
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termed a translating mechanism. and is incorporated in the front 
truck. Gear cases and two handles are constructed on both aides of 
the front truck as shown on plate 109. Sprocket wheels on the 
cross driving shaft of this mechanism are connected with sprockets 
on two axles, as shown on plate 117. A clutch is provided by which 
the mechanism can be thrown out of gear for firing, and for traveJing 
it is necessary to remove the chains. It is possible for four men to 
move the mount along the track by means of this mechanism. at the 
rate of about a meter per minute. The ratio is .117 turns of the 
handle for one revolution of the car axle. . 

139. GUN CARRIAGE.-The gun carriage is incorporated in the car 
body and will be described in the next paragraph. 

140. CAR BODy.-The car body is made up of two structural 
steel box girders connected by deck plates and a series of structural 
steel transoms .. The jack screws required for the operation of the 
jacking beams, the elevating mechanism and the loading mechanism 
are all incorporated in this structural steel body. The success of 
this type depends upon the car body being given a rigidity approxi
mating as closely as possible that of a steel casting. As a con
sequence, it is necessary to have the web plates of all the transoms 
come into contact with the web plates of the side girders and to have 
the seats for all of the fittings carefully and accurately machined. 
The rivetting must likewise be well nigh perfect. 

141. ANCHORAGE.-The only anchorage with which this mount is 
provided, is the'friction between the sliding beams and the I-beam 
stringers or firing beams attached to the ties. The I-beam stringers 
are placed on the firing track or epis, as shown on plate 118. When 
the gun has been properly trained in azimuth by moving the mount 
along the track by means of the translating mechanism already 
described, the six sleepers shown in their relative position on plate 
109, and in detail on plate 119, are forced down on these firing beams· 
as hard as a man on each of the ratchet levers is able to force them. 
The des~n of the jackscrew and operating mechanism is shown 011 

plate 117. The men operating these jacks run the sleepers down by 
means of the handles, first giving the handles one full turn at a time 
at the call of a sergeant, until the sleepers come into contact with 
the beams. Then they turn the handles through half revolutions in 
concert, as long as they are able to turn them. The final tightening 
is done by means of the ratchet levers and is likewise performed in 
concert at the call or" the sergeant in charge. These jackS normally 
take about one-half of the entire dead load of the mount and practi
cally all of the firing load. When the gun is fired the entire mount 
slides back on the stringers, an average distance of one meter. The 

181768-21-11 

Digitized by Coogle 



160 

jacks are then released, all of the men working in concert as in 
tightening, and the mount is returned to its firing position by the 
translating mechanism. In the various actions by this type of artil
lery that the writer has observed, no cases were seen in which the 
rate of firing was limited by the time required to return the mount 
to its firing position and place the jacks. The time required for load
ing the gun was always the determining factor in the rate of firing. 

142. TRUCKs.-These mounts are provided with two special6-axle 
trucks with 5.5 by 10 inch journals and 36-inch wheels. The truck 
frames are of structural steel and the axles are equalized in groups of 
three. The design of these trucks is shown on plates 120 and 121. 
Spring-supported conical rollers of a design shown on plate 122 are 
provided between the trucks and the car body to serve as side 
bearings. 

143. AMMUNITION SUPPLY SYSTEM.-The ammunition car. that is 
to be used with this mount is identical with that provided for the 
8-inch railway mount, but with modifications in the fixtures to take 
the lO-inch ammunition. This car is shown on plate 123. With 
French mounts it was customary to transfer the ammunition from 
the ammunition car to the mount by means of a shuttle car known 
as a transbordeur. No shuttle car is provided with this lO-inch 
mount; instead, a track~ provided on the rear truck with an extension 
made up of two hinged wings, plate 125, which carries a shot truck 
onto which the projectile may be laid from the trolley of the am
munition car. Provision is made on the truck just back of the mount, 
plate 124, for storing four projectiles, two on either side of the track. 
Two identical jib cranes are provided on the rear of the mount, 
plate 124, and of a design shown on plates 125 and 126, by means of 
which projectiles may be picked up from the rear or from the side 
and placed on the tray of the loading stand. This loading stand is 
of an entirely new design and is collapsible for traveling. The details 
of its design are shown on plates 127 and 128. The loading angle is 
minus 7 degrees and when the projectile is given a start down the 
greased tray it acquires sufficient velocity to ram itself. In the top 
view, plate 124, there are four doors in the deck of the mount, be
tween the two crane pedestals. These are doors to four asbestos
lined powder-storage boxes in which sixteen charges of powder can 
be stored with little probability of change in temperature within a 
reasonable time or danger of ignition from fire .. 

144. MAINTENANcE.-The French and American personnel oper
ating these mounts in the field, found them most satisfactory from 
the standpoint of service. The mounts were exceedingly sturdy anel 
there are few mechanisms requiring much attention. The oiling of 
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the jacks, truck bearings, trunnion bearings, breech mechanism, etc., 
is about the only maintenance that this type requires. 

145. DIFFICULTIES INVOLVED IN SERVICE.-The one difficulty that 
may be laid to this mount in service is the time required for the laying 
of a new firing track and occasionally the difficulty in finding satis
factory positions for these firing tracks. The time required for the 
laying of such a track averages from two to three days. The position 
must be rather well prepared and the track, composed of heavy rails 
and ties, must be laid on a heavy bed of good ballast. It is necessary 
to level and tamp the track perfectly. It is well nigh impossible to 
conceal a curved firing track from the air photographers and the only 
recourse that the French had was to construct so many curved firing 
tracks over the front that whenever they desired to commence an 
action the firing tracks were already in place and the air photographs 
taken by the enemy did not show any new tracks. It is not impos
sible to conceal a mount on the track. 

146. MERITs.-The merita of this mOWlt are its sturdiness, ita 
small maintenance and the speed with which it can be placed on a 
firing position and removed. 

147. DEMERITs.-The demerit is that it requires a firing track 
which can not be laid under two days and which can not be concealed 
from the air photographer. As noted before, it is frequently dif
ficult likewise, to find suitable positions for these firing tracks and 
under such circumstances an unusual amount of time may be re
quired for its installation. It can not be laid on filled groWld and, of 
course, time is ordinarily not available f.r excavating a cut if this 
should seem necessary in a desirable position. From the standpoint 
of its use at the present time a very serious demerit is that it is 
exceedingly difficult to use it against a moving target. It probably 
can be operated on a turntable of exceedingly heavy construction. 
In this case the sighting apparatus will have to be constructed as a 
part of the turntable, since the mount must 'be trained in azimuth 
until the instant of firing. It will not be impossible to construct a 
turntable of such strength to permit the mount to slide on it in 
firing. No trials have ever been made to determine whether the 
mount is sturdy enough to take the shock of recoil in the event that 
it is held rigidly to a foundation. 
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5.-AMERICAN 12-INCH MORTAR ON RAILWAY MOUNT.(18) 

148: This mount is of the cradle recoil top carriage traVCl'Se type 
and is silnilar in design to the mount for the 8-inch gun. The recoil 
mechanism is hydropneumatic while that of the 8-inch mount is 
hydrospring. It is illustrat('d on plates 130 to 138. 

149. GUN.-The piec£' used with this mount is the °12_inch coast
defense mortar, model 1890, Mark I, of 10-caliber IE'ngth. It'is 
provided with an interrupted thread breech block which is fitted 
with a mechanical firing mechanism. There are 72 grOOVE'S, and the 
twist of the rifling is to the right, the pitch progressing from one 
turn in 40 calibers to one.turn in 20 calibers. 

150. RECOIL MECHANISM.-The recoil mechanism is of the hydro
pneumatic type. Two hydraulic cylinders are mounted on the bottom 
of the cradle and one . pneumatic recuperator cylinder on the top. 
There is nothing unusual in the design of the hydraulic recoil cylinders. 
This is the first mount described on which a pneumatic recuperator 
is used, and it will perHaps be well to describe the recuperator mechan
ism in detail. It is shown in section on plate 38, and is in general 
typical of the design of the pneumatic recuperator used on the 12-
inch Batignolles mount and the 12-inch 2O-caliber howitzer. This 
recuperator is composed of three main parts, a cylinder which is 
attached to the cradle, and whose rear end, plate 38, serves as an 
air reservoir, a hollow piston attached to the gun, and a floating 
piston, the rod of which can be seen passing through the hollow 
piston, and the head of which fits in the air cylinder. 

151. On plate 134 it can be seen that the cross head on the front 
end of the hollow recuperator piston is attached by means of two 
long tension rods to· the recoil lug on the rear of the gun. The space 
in the recuperator to the rear of the floating piston, plate 38, is 

"filled with air at a fixed initial pressure. The floating piston is 
fitted with a series of U-shaped leathers, which serve in part to retain 
the air pressure. The space between the floating piston and the hol
low piston is filled with a heavy oil or light grease. It can thus be 
seen that if there is any leakage in this cylinder it is a leakage of 
the oil which fills the space between the floating and hollow piston, 
since the air can not escape except by passing both the floating 
piston and the oil. piston. When the gun recoils, the tension rods 
shown on plate 134 pull the hollow piston back, and ·the pressure 
transmitted through the oil or grease forces the floating piston to 
the rear at the same time. The length of recoil is 30 inche9 and the 
position of the floating piston at maxilnum recoil is shown by dotted 
lines. As soon as the gun has ceased to recoil the air pressure 
behind the floating piston forces it forward and in turn pressure is 
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transmitted through the oil and forces the hollow piston and the gun 
forward. 

152. The front end of the rod of the floating piston projects through 
the hollow piston and beyond the end of the bracket, which is attached 
to th~ gun sleigh. As oil leaks out of the hollow piston the floating 
piston llloves forward under the air pressure. The forward end of the 
floating piston rod is graduated and when certain of these graduations 
appear it is an indication that the oil supply must be replenished. 
As additional oil Is forced in the floating piston moves to the rear, 
again huilding up the air pressure. The oil pump used in this oper
ation can he seen mounted on the cradle beside the r~uperator 
cylinder. A supply of oil is carried in the pump casing and the pump 
is operated by means of the long lever shown in the space between 
the hollow and floating pistons. On plate 134 an air hottle can be 
seen on the working platform of the mount. This bottl£' is connected 
by a small pipe with th£' rear end of the r£'Cuperator cylinder and 
suppli£'S it with air to incr£'ase the pressure whenever necessary. 

153. The cradle is noticeably of a clumsy design. The mortars 
used on th('Se lllounts were originally mounted in then: seacoast 
carriage by means of trunnions attached to the gun. To get the 
required amount of bearing surface for a recoil of desirable l£'ngth, it 
was necessary to mount th£' gun in what is term£'d a sleigh. This 
sleigh is composed of two rings and two runners or splin£'s, plat£'S 
38 and 134. The forward ring fits oY£'r the tapered muzzle of the 
gun and the rear ring over th£' hr£'£'ch. They are conn£'Cted by two 
runners which fi t over th{\ original trunnions of the gun, thereby 
attaching the ('ntire sleigh rigidly to the gun. This sleigh is in turn 
mounted in the {'radle, which is nec("SSarily v£'ry wide to accommodate 
!-he large sleigh runn£'rs. The (:radl£' is ~upport('(l in the side frames 
of the top carriage by its own trunnion~. 

154. ELEVATING MECIIANISM.-EI£'vation from minus 5 degrees to 
plus 6j) degre£'S i..'1 secured through It s£'gmt'ntal circular rack attached 
to the bottom of the cradle; a pinion me~hing with this, a slip
friction devic£', wormwh£'£'l and worm, and a set of bevel gears 
leading to the handwho£'l. Any exc£'ssive thrust due to fire causes 
slipping in the friction device and can not impose excessive strain on 
the gears. One turn of the handwh£'el mov£'S the mortar through 
1.004 degr£'es in elevation. Detail!'! of this mechanism are shown 
on plate 38. 

155. TRAVERSING MECHANlsM.~The traversing mechanism pro
vides for a total movement of 360 degrees, as with the 8-inch carriage. 
Gun and carriage are carried in cast ste£'l side frames on a racer 
casting which is supported hy conical traversing rollers, plate 135. 
A compl£'t£' cireular rack is mounted on the base ring; a pinion of 
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the traversing mechanism whi('h is mountl'd on the racer mt"Shes 
with this rack. This pinion connl'(~ts through 0. vertical shaft, worm, 
and worlnwheel with the operating handwheel. Any strain from the 
pressure of the projectile against the lands. of thf> gun in firing is 
taken up as thrust on the worm. An azimuth circle with a pointf>r 
is provided for reading changf>S in azimuth. One turn of thf> hand
wheel moves the mortar through 0.837 degrN'S in azimuth. 

156. GUN CARRIAGB.-The mortar co.rriagf>, plates 38 and 134, is 
similar in general design to the 8-inch barbette carriage, model of 
1918. Certain radical differences have been made in the details, of 
course. In this carriage the pneumatic rf>cuperator has bf>en sub
stituted for the spring recuperator uSf>d in the 8-inch gun. The 
elevating mechanism comprises a segmf>ntal spur-gear rack and a 
pinion, while the 8-inch mount was providl'd with a Hindley worm 
and segmental worm-gear rack. The base ring of the 8-inch mount 
was provided with a pintle at its center, while in this case the pintle 

. is par,t of the racer and is of very large diameter, plate 38. On the 
8-inch mount the traversing rack is attached to the base ring inside 
the rollf>r track. On the 12-inch mortar mount the traversing rack 
is attached to the outside of the roller track. On the rear of the 
working platform of this mount an ammunition table is provided, 
since the projectiles are of such weight and size that they can not be 
handlf>d by the simple method used on thl' 8-inch mount. 

157. RAILWAY CAR BoDY.-The railway car body for a number of 
these mortars is identical with that of the railway car model 1918, 
Mark I,-plate 133, for the 8-inch gun. The mortar carriage proved 
sufficiently heavy to cause a deflection of about an inch in the center 
of the 8-inch design of car body, hence a modified design was made 
in which the depth of the web plates was increased, especially in the 
inclined portions of the car body. Four-fifths of the total number 
of mortar ear bodies are of this latter design. 

158. ANCHORAGE.-The scheme employed in anchoring this mount 
is shown on plates 130,131, and 136. It is identical with that used 
with the 8-inch mount. 

159. TRUcKs.-The trucks on this car differ from those used with 
the 8-inch mount due to the heavier load carried. They are 6-wheel 
type with 5.5 by 10 inch journals and 28-inch wheels. Both hand 
and air brakes are provided. Details are shown on plate i37. A 
set of equipment for transporting the mount over narrow-gauge 
track is provided and is in every way similar to that furnished with 
.the 8-inch mount, plates 99-105. ' 

160. AMMUNITION SUPPLY SYSTEM.-The ammunition car is the 
S&IIle as that provided for the 8-inch mount, plate 106. It is located 
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directly back of the gun car in firing so that the ammunition can be 
let down directly on the truck mounted on t.he special track built on 
the·car body. From this truck it is picked up by a jib crane on the 
rear' of the mortar-operating platform and is swung Mound and 
lowered to a loading stand on the back of the latter. From here it 
is slid into the mortar along a loading tray which can be put in place 
temporarily between this loading stand and the mortar breech. 
The loading angle is minus 5 degrees. This arrangement is illust.rated 
in detail in plate 138. 

161. MAINTENANcE.-The only especially novel feature in this. 
mount, so far as American practice is concerned, is the pneumatic 
recuperator. Early in proof tests the valves on the pump for re
charging the recuperator stuck on one occasion. This difficulty was 
easily remedied and the recuperator has since operated perfectly. No 
further difficulty should be experienced in the maintenance of this 
mechanism. The mortar and carriage are" somewhat heavier than 
the R-inch gun and carriage and cause a very marked deflection in 

" the 8-inch design of car body used with 17 of these mortars. There 
is a possibility of the development of a permanent set or sag in these. 

162. DIFFICUI.TIES INVOLVED IN SERVICE.-Proof of this mount 
indicates that it operaie~ satisfactorily in every respect at elevations 
between 35 degrees and 65 degrees. At lower elevations some dif
ficulty has been experienced with the settling of outrigger floats in 
the ground and particularly with jumping of the car. It appears 
that at elevations below 25 degrees the mount is dangerously unstable. 

163. The heavy deflection of the 8-hich design of car body may 
cause considerable difficulty in emplacing, as the car must be raised 
by auxiliary jacks before the standard jacking beaIns can be inserted. 
This operates merely to increase the time required for emplacing and 
'removing the mounts and it should not constitute a serious difficulty. 

164. MERn's.~ne of the merits of this carriage is its system of 
anchorage, which is identical with that of the 8-inch railway carriage. 
Attention should also be called to the cradle, which is of excellent 
design; it is felt that it will give excellent service. 

165. DEMERITs.--Some difficulty may be experienced in using a 
few of these mounts in the field, inasmuch as the deflection of the 
underframe is so great as to make it impossible to use the jacks pro
vided for lifting the car in order that the firing beaIns and sleepers 
may be placed to form the firing platform. It may be necessary to 
use auxiliary jacks. 
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I.-AMERICAN J2.INCH GUNS ON BATIGNOLLES TYPE OP RAILWAY 
MOUNT. (19) 

166. This mount is built on a design almost identical with the 
design of the mounts on which the French have placed 305 and 340 
millimeter guns and 370-millimeter howitzers. Modifications were 
made in the French design to adapt the mount to American manu
facture and the American guns. This type of mount, plates 26, 140, 
and 141 is a development of this war. It was designed by the Societ6 
des Batignolles in France, during the latter part of 1914, and the 
first mount was tested at the Railway Art.illery Camp in January or 
February of 1915. All mounts of this type rendered most excellent 
service throughout the war, proving definitely the merit of the design. 
The original American plan was to mount a number of 10-inch 
34-ealiber guns, models of 1888, 1888 Mark I and 1888 Mark II, on 
the same design of carriage. This has not and likely will not be done. 
It can be done at any time without great difficulty simply by pro
viding a new cradle with decreased inside diameter and a slight 
modification oof the throttling grooves and the recoil cylinders. 

167. GUNs.-The guns that are being used with these mounts are 
12-inch, models of 1895 and 1895 Mark I, all of 35-ealiber length. 
These guns are provided with the interrupted thread type of breech 
block which is fitted with a mechanical firing mechanism. The guns 
are provided with heavy splines on top and bottom, which not only 
prevent rotation of the gun on firing, but likewise carry the entire 
weight of the gun in the cradle i that is, theo gun does not touch the 
cradle except in the spline ways. This is not considered good design, 
but the French practice was followed in preference to making any 
radical modifications in their design at a time when it was imperative 
that the guns be mounted with the least possible delay. Difficulties 
already experienced in proof firing indicate that unusually fine ma
chine work is required on the splines and spline ways to prevent 
excessive friction and sticking of the gun before it has returned en
tirely to battery. The inside construction of the cradle with the 
spline ways into which the splines fit is shown on plates 142, 143 
and 144. 

168. RECOIL MEoHANlsH.-The recoil system is hydropneumatic 
and comprises two hydraulic recoil cylinders attached to the bottom 
of the cradle, and one pneumatic recuperator attached to the top, 
plates 37, 142, 143, and 144. The length of recoil is about 900 milli
meters and no pit is required under the mount for firing at the highest 
elevation. The air required for the charging of the pneumatic recu
perator is furnished in bottJes. In field service extra bottles are ordi
narily carried on the mount. The design of the pneumatic recoil is 

Digitized by Coogle 



I~ 

198 

essentially the same as that on the 12-inch mortar which has already 
been described in detail. 

169. ELEVATING MECHANISJl.-It is possible to elevate the 12-inch 
gun from minus 5 degrees to plus 36 degrees. The elevating mecha
nism is in duplicate with a rack attached to each side of the cradle and 
pinions connecting through slip friction devices, worm and worm
wheels, spur gears, a shaft, miter gears, and chains to the hand
wheels. This mechanism is shown in detail on plate 145. Antifric
tion devices of the lever design are included in the mechanism. This 
can be seen in the view at the right on plate 145. The slip friction 
devices are a part of the wormwheels shown on plate 154 and in de
sign are practically identical with that used on the lO-inch sliding 
mount, plate 113. For easy elevating of the gun, the antifriction device 
is kept so adjusted that a 0.002 thickness gauge can be inserted under 
the main trunnion. It will be observed on plate 145 that the two 
mechanisIns are rigidly connected by a cross shaft on which the chain 
sprockets of each are mounted. One turn of the wheel moves the gun 
through 35 minutes in elevation. 

170. TRAVERSING MECHANISJl.-The gun and cradle are swung be
tween the side frames of the structural steel top carnage which is piv
oted on the pintle at its forward end to allow a slight traverse. The 
extent of this traverse is 5 degrees on each side of the center line. 
Two handwheels mounted on the sides of the top carriage at the rear 
connect by chains with a horizontal cross shaft and from this by bevel 
gears to a horizontal longitudinal shaft which drives the traverse 
pinion through a worm, wormwheel, and shaft. This mechanism is 
shown in detail on plate 146. The rack and pinion are shown in detail 
on plate 147. The location of the handwheel is shown more clearly 
on plate 148. The greater part of the weight of the gun and top car
riage is carned on the pintle, at which point the friction is reduced 
through the use of a column of Belleville springs, shown on plate 54. 
No provision is made in the design for the reduction of the friction 
between the rear of the top carriage and the car body by any special 
mechanism. The rubbing surfaces are simply kept well oiled. The 
design of this contact at the rear is shown in the lower right hand 
view on plate 146. 

171. GUN CARRIAGE.-The gun carriage includes the recoil, ele
vating and traversing mechanisms described above, and two struc
turalsteel side frames with their connecting transoIns to which these 
parts are assembled. This carnage is pivoted on the main girder by 
a heavy pintle which takes the horizontal componl'nt of the shock of 
firing, but normally the weight is supported on a smaller spring
supported pintle to reduce the friction of traversing. The pintle 
design is shown on plate 54. The general design of the top camage 
is shown on plates 144, 147, and 148. 
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172. CAR BoDy.-The car body consists of two plain plate girders 
of ordinary design connected by suitable transoms and provided with 
an operating platform at the rear. The exterior car body design is 
shown on plate 143. The connecting transoms can be seen in the sec
tion given on plate 54. 

173. ANcHoRAGE.-The anchorage consists of a special ground 
platform made up in six sections and carried on a special ground 
platform car. Each section consists of a large structural steel spade 
and three wooden ties across which two running rails and two sup
porting girders are fastened, plate 150. As noted above, these sec
tions are carned in the special car, plates 151 and 152, which is pro
vided with a special mechanism for placing· the sections, and taking 
them up and loading them. In placing a platform, a section of the 
railway line of the required length is removed, pits are dug for the 
spades and lined with sand or fine stone .. The platform car is then 
run up to the end of this space and one section after another is put 
down, end to end, and bolted together. After one section is placed, 
the platform car is run on to that section for the placing of the next. 
On plates 153 and. 154 a complete platform is shown in~talled and 
ready for the placing of the mount. 

174. When the platform has been bolted up and the sand and 
rock well tamped around and under the ties and spades, the mount 
is run on and so placed that 12 sets of clips, which can be seen on the 
bottom of the lower cords on the side girders, plate 26, are just over 
the similar sets of clips on the supporting girders of the platform, 
plate 153. The 24 special wedges (12 on each side), which are carned 
on the hooks which can be seen on th~ sides of the girders near the 
lower cord, plate 155, are then placed between the car girders and 
the platform girder and the mount is well wedged up and later 
bolted to the platform. The wedges are each composed of three 
triangular wedge-shaped sections, the middle one of which can be 
moved with respect to the other two by a screw. The turning of the 
screw forces the center wedge up and the other two wedges both out 
Imd down, thereby lifting a portion of the weight of the mount 
from the trucks and attaching it rigidly to the platform through 
the clips. This type of platform is particularly rigid and no dis
placement whatever can ordinarily be observed even from very 
heavy firing. I t was a French practice to provide each mount with 
two platforms both of which could be placed near each other in 
a curved railway line, thereby giving a total traverse of 20 degrees 
on the two platforms. The writer has seen a platform placed in 
two hours after the section of track had been opened and pits for 
the spades had been prepared. Much less time is required for their 
removal. 
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175. buon.-The trucks, two in number, are eight-wheel loco
motive type with inside journals, and the bodies are made up entirely 
of structural steel. The journals are 6.693 by 12.2 inches and the 
wheels 36.22 inches in diameter. The trucks are equipped with both 
hand and air brakes. It will be observed that they' are fitted with 
the French type of buffer, plate 158. This was intended for service 
in France. These buffers and couplings have since been replaced 
by the standard M. C. B. type. The original center-pin design, which 
can be seen on plate 54, was found to be unsatisfactory for service 
on American roads, since it can not stand the strain of bumping of 
the average American' train. This has been modified to the heavy 
center-plate design typical of American standard car equipment. 

176. AlnIUNmoN SUPPLY SYSTElI.-The ammunition' ear used 
with the Batignolles mounts is identical in design to that employed 
with 8-inch railway mounts, plates 106 and 107. In service, this 
ammunition car is placed directly behind the mount, plate 54. The 
ammunition.is placed on the operating platform of the mount by 
means of the ammunition trolley. It is then picked up by the jib 
crane, the design of which is shown in detail on plate 159, and trans
ferred to a loading stand at the rear of the gun, plate 160, from which 
it is slid down into the gun on a removable tray. The gun is loaded 
at 5 degrees depression, the projectile being rammed by hand. The 
design of the loading apparatus on the working platform of this 
mount is very radically different from that provided on the French 
Batignolles mounts, plate 162. On the French mount the projectile 
is received directly from the ammunition car and drawn· up to the 
tray at the top of the inclined elevator. When this tray, which is 
shown in an approximately horizontal position, is tipped up at the 
rear, the projectile slides forward onto the ammunition stand which 
can be moved back against the elevator. This ammunition stand 
is then rolled forward by means of two handwheels, one of which can 
be seen on the right hand side of the stand, bumping the breech of 
the gun very hard. The projectile starts to slide into the breech of 
the gun and is rammed by a mechanical rammer, operated by the 
same two handwhee1s. It is felt that the simple modified design is 
decidedly an improvement over the elaborate French design. A 
closer view of the ammunition stand, breech of the gun, removable 
tray, projectile tray, and powder bag of the American mount can be 
seen on plate 161. 

177. MAINTENANOE.-No difficult problems of maintenance pre
sented themselves to the French service on similar mounts, and it is 
assumed that no serious difficulties will be experienced by the 
American service. It will likely be necessary to check up occasionally 
on the adjustment of the anti-friction devices to be certain that the 
elevating mechanism is working at maximum efficien'Cy. 
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178. DIFFICULTIES INVOLVED IN SEB.VICJ!l.-It can not be said 
that there are any particular difficulties involved in the service of 
this design of mount. If the special ground platform car is kept in 
fine working order the platform sections are not difficult to place, 
and the time consumed in placing the platforms can not be said to 
be excessive. One group commander with whom the writer was 
able to consult a number of times had been in charge of this type of 
artillery since it had been placed in the field in 1915. He was a 
naval officer and he was operating his artillery with navy personnel. 
He was most enthusiastic about the Batignolles design and was 
positive that he had never experienced any serious difficulties either 
of main~nance or service. A very striking attitude of commanders 
who had operated continuously either the Batignolles or the G1ise
ment type mounts 'Was that each had become so thoroughly con
vinced that the type that he was operating was the only type 
worth having that he could not conceive of a reason for constructing 
any other kind. This was especially so of the personnel operating 
Batignolles mounts. Although they had to admit that the sliding 
type mounts were giving good service in the field, they could not 
bring themselves to believe that it was a type of artillery on which 
construction should continue. The personnel operating sliding 
artillery held exactly the same point of view regarding their mounts. 

179. MJmrrs.-The merit of this design is that it is exceedingly 
well balanced. It is true that there seeIns to be an excess of equip
ment in the ground platforms and platform cars, but with guns of this 
caliber it is necessary to have a mount that is either provided with a 
stable foundation or that can be operated on a curved track. The 
difficulties incident to operating railway mounts on curved tracks are 
sometimes very great, and it is felt that what might be termed exces
sive equipmeht in the platforms and platform cars, is less objectionable 
than the difficulties involved in the laying of curved tracks. This 
type of platform can be installed more rapidly than any other existing 
type of platform for so heavy a gun. 

180; DEMERIT.-The demerit of this mount, if it may be styled 
such, is the very elaborate ground platform and platform car. It 

seems quite probable that guns of this caliber might be placed on 
mounts in which the horizontal component of the force of recoil can 
be transmitted to the ground by means of struts at the rear, some
what similar to those used with 8-inch gun and 12-inch mortar 
mounts. This would likely necessitate the provision of some jacking 
equipment for lowering the mount, until portions of it were in contact 
with the service rails or with auxiliary rails, for transmitting the 
vertical component of the force of recoil into the track by other chan
nels than through the trucks, but this would not be difficult. If such 
a design can be made, and preliminary investigation indicates that it 
can, then the Batignolles design is too elaborate. 
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12-INCH, ~ALIBEn AMERICAN GUN ON BATIONOLLES MOUNT. 
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7.-AMERICAN 12-INCH 1i00CALlBER GUN ON RAILWAY MOUNT. (20) 

181. This mount is of the French Glis."lement or sliding type modi
fied to suit the American war-time manufacturing conditions. The 
gun rests in trunnion bearings rigidly connected to the main girders of 
the mount. A general view and details are shown on plates 163 to 
184. 

182. GUN.-The piece used with this mount is a 12-inch gun, 
model of 1918, Bethlehem, of 50 calibers length, plate 15. It is 
equipped with fixed trunnions and counterweight on the breech end, 
plate 165, to allow mounting the trunnions as near the breech as 
possible. The breech block is of the Welin or step thread type, 
plates 169 and 170. 

183. RECOIL MECHANISM.-No recoil mechanism, in the ordinary 
sense of the term, is used with this mount. The gun is fixed ·to the 
girders, as noted above, ~nd the entire mount slides back along the 
track as a unit under the shock of recoil. Description of the arrange
ment by which this is accomplished is given under "Anchorage." 
Counter-recoil is accomplished by t~e same mechanism as traverse. 

184. ELEVATING MECHANlsM.-Elevation from the loading posi
tion, minus 4 degrees to plus 40 degrees, is secured through a seg
mental circular rack attached to one side of the counterweight on 
the breech of the gun. The pinion meshing with this rack connects 
through a slip-friction device, a worm and wormwheel and sets of bevel 
gears with two handwhe(lls located on top of the two side girders. 
Any excessive thrust due to fire is taken up by the slip-friction device 
and no dangerous strain can come on the gear. One tum of the 
handwheel moves the gun through 0.625 degrees in elevation. 
Details of this mechanism are shown on plate 172. 

185. TRAVERSING MECHANISM.-No provision is made on this 
mount for traversing the gun; pointing in a?imuth is accomplished 
by translating the entire carriage along the curved firing track. To 
accomplish this, two translating mechanisms are provided, one on 
each of the two inner eight-wheeled trucks. Each translating mech
ani<;m consist."1 of a train of four gears and two sets of sprockets and 
chains eonnecting the operating handwheel with one axle of the 
truck, plate 117. The total ratio is 100 turns of the handwheel to 
one turn of the truck wheel and on the shop test of the carriage, four 
men on each operating handle moved the mount at the rate of about 
3 feet per minute. It is probable that this performance will be mate
rially improved as the apparatus is limbered up by use. A clutch 
is provided betlween the gear train and the chain so that the gears 
can be disconnected when the piece is fired. This is necessary in 
order to avoid excessive speed in them as the car moves backward in 
recoil. For traveling considerable distances, the chain between truck 
axle and the rest of the mechanism is removed on all mechanislllS. 

Digitized by Coogle 



227 

186. An alternati\"e power translating arrangl·ment is pro\"ided on 
the front span bolster of the mount. This comprises a 50-horsepower 
gasoline engine and winch which are capable of exerting a pull of about 
7 ,000 pounds; cable and sheaves are provided so that this may be 
multiplied to the extent necessary to move the mount. It is not 
possible to readily move the mount backward with this apparatus, 
but if the mount is pulled somewhat too far forward, it can be run 
back by the hand translating mechanism. One of the mounts, plate 
168, is equipped with electric motors for driving the translating 
mechanisms; the power is supplied from a 25-kilowatt gasoline 
generator set mounted on a special recoiling base on the rear of the 
working platform. It is possible to move the moun~ either forward 
or backward by these motors. 

187. GUN CARRIAGE.-In this mount the gun carriage and car 
body are incorporated in a single unit and are described in the next 
paragraph. 

188. RAILWAY CAR BODY.-The railway car body consists of 
two large box girders built up of structural st('el and connected by 
transom plates. These girders are carried on span bolsters, plate 
164, each of which, in turn, rests upon two trucks. Cast-steel trunnion 
bearings are mounted on top of the girders and ar(' provided with an 
antifriction device which supports the gun on small trunnions for 
elevatiug or depressing, but allows strains to be transmitted directly 
t.o the main trunnion bearings during firing. Operating platforms, 
loading apparatus, etc., are also provided on the car body. The main 
girders rest upon span bolsters through a special center plate and 
king bolt arrangement with removable center and side bearings. A 
lever is provided on the side of the span bolster, plate 176, by moving 
which these bearings can be withdrawn, so that a vertical movement of 
5 inches between girder and span bolster is possible. This is provided 
so that any possible sinking of the track and consequent lowering 
of the main girder can not bring undue strain upon the truck. 

189. ANCHORAGE.-As noted above, this carriage is of the sliding 
type and is not rigidly braced against the ground. It is fired from a 
specially prepared track laid with extra long ties upon which are 
set up eight lines of 12-inch, 55-pound steel I beams called bearing 
stringers, plate 177. The weight of the mount is transferred from 
the trucks to these stringers by means of 10 sleepers, which are special 
wooden beams attached crosswise under the main girder. These are 
attached to the main girder through lifting wedges, which permit-them 
to be lowered, so that they press upon the bearing stringers, or raised, 
so that they clear and the weight of the mount is taken by the trucks, 
plate 178. The lifting wedges, one of which is provided 'at each end 
of each sleeper, consist of a fixed casting fastened to the underside 
of the side girder, a movable wedge attached toO th(' sl('eper and capable 

Digitized by Coogle 



228 

of vertical movement only, and a sec.ond movable wedge between these 
two, which can be moved horizont,ally by means of a screw threaded 
through its center, bevel gears, and operating lever. As the lever is 
turned, the upper wedge is moved along by the screw and the lower 
wedge with sleeper is raised or lowered accordingly. Each sleeper 
consists of a plate steel carrier into which are bolted three heavy 
wooden beams at each end. While the gun is in action the two ends 
of the sleeper are supported on the lower wedges of the lifting-wedge 
mechanism described above. For traveling the sleepers. are slid out 
sideways with the help of sleeper oCranes and are loaded separately. 
For firing the special track with bearing stringers as above described 
is laid on an ll-degree, 48-minute curve. The mount is pushed 
approximately to position on this track by means of a locomotive 
and is adjusted exactly by the translating mechanism. The sleepers 
are inserted and the weight of the mount is transferred largely to 
them by the operation of the Iift,ing wedges. The gun is then fired 
and the mount slides backward along the track for a short distance. 
The wedges are raised and the mount is run forward to its original 
position by the trll.oslating meclianism, or by the gasoline winch 
already mentioned. Except for the span bolster center plate arrange
ment and the character of the wedge mechanism, this anchorage 
arrangement does not differ materially from that employed in the 10~ 
inch sliding mount. 

190. TRucKs.-Four eight-wheel trucks, plate 179, are provided 
for this mount. They have structural side frames, cast-steel bolsters, 
5.5 by 10 inch journals, and 30-inch w~els. The two outermost 
trucks are provided with air brakes, plate 180. and the two innermost 
with translating mechanism, as described under Traversing mecha
nism. Semi-elliptic springs are provided over each journal box. 

191. AMMUNITION SUPPLY SYSTEM.-The ammunition car used with 
this mount, plate 181, is the standard Railway Artillery ammuni
tion car. Special fixtures are provided, however, plate 182, for the 
12-inch ammunition. The car is kept down the track at some distance 
from the mount itself, and a special shuttle car, plate 183, which is 
pushed by hand, is employed in transferring ammunition from the 
ammunition car to the mount. In use the shuttle car is run up 
against the end of the ammunition car and the trolley in the latter is 
run out over it. Ammunition is picked up from the interior of the 
car, run out, and let down directly on the shuttle car. The shuttle 
car is then pushed along the track by hand to the mount. The ammu
nition is picked up by means of the jib crane mounted on the rear 
span bolster and is transferred to an ammunition tray which runs 
on an inclined track from the back end of the main girders to the breach 
of the gun. This tray is provided with a huffer, so that when it is 
released it may run down the track and he stopped at the breech of 
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the gun without undue shock. The projectile slides on and seats 
itself in the gun. The loading angle is minus 4 degrees. The general 
arrangements for loading, as described above, are shown on plate 184. 

192. MAINTENANCE.-Experience in hauling the mount over the 
road has shown that there is considerable weaving of the two side 
girders relative to each other which causes binding of the trunnion 
bearings. A complete steel plate decking is being added along the 
top of the girders to eliminate this. A similar weaving in French 
mounts has resulted in the breaking of trunnion caps. None of the 
mounts has yet seen sufficient service to develop serious troubles 
except as just noted. It is probable when these difficulties are reme
died that no serious problems of maintenance will present themselves 
in field Reryice. 
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So-AMERICAN 12-INCH HOWITZER ON RAILWAY MOUNT. (21) 

193. This entire design was made up in response to a request 
from the Expeditionary Forces in France for a long 12-inch mortar 
with a range of 20,000 yards, mounted on a carriage that would be 
emplaced in a manner similar to the 8-inch gun and 12-inch mortar 
carriages, and from which the mortar could be fired over either end, 
and with a traverse of from 20 to 30 degrees on each side of the center. 
Accordingly a cannon of 20 calibers length and capable of bei~ 
operated at a pressure that would give sufficient muzzle velocity 
to attain the desired 20,000 yards range. was designed and was 
mounted on a carriage similar to the carriage used for the 8-inch 
gun and 12-inch mortar. The difference between the details of this 
and the previous designs will be pointed out later. It is probable 
that this represents the limit of the ability of the designer to com
bine in one unit a gun of so grt'at an elevation as 65 degrees and a 
traverse. of 360 degrees from a carriage equipped with self-con
tained emplacing facilities which enable the mount to be emplaced 
for action on any existing standard trat·k in less than one hour. 
From the standpoint of these characteristics of great muzzle energy, 
high t'l('vation, wide traverse, and rapid emplacement it is felt that 
this is among the most valuable, if it is not actually the most valuable, 
mount now in the possession of the American Army. Recent inves
tigations indicate that with the addition of a new cradle it will be 
possible to operate an 8-inch, 50-caliber gun from the same carriage. 
The mount and its details are illustrated on plates 185 to 215 and 
125. . 

194. GUN.-The gun for this carriage is a 12-inch, 20-caliber 
howitzer, model 1919, of built-up design. This howitzer has, at 
various times, bet'n termed a "long mortar" and a "howitzer IJ; in 
this treatment, however, it will be known as a howitzer. It is fitted ~ 
with a hrt'echhlock of the interrupted thread design, which is fitted 
with a mechanical firing meehanism. It has 108 grooves and the 
rifting twists to the right, the pitch increasing from one turn in 40 
calibers to one turn in 20 calibers. Its probable life is 500 rounds. 

195. RECOIL MECHANISM.-The recoil mechanism, plates 196 and 
197, comprises two hydraulic recoil ('ylinders fitted into the cradle 
on eitht'r side of the center at the bottom, and R pneumatic. recuper
ator attached to the top of the ('radle in the center. The maximum 
length of ]'('('oil is :H.5 inches. The design of the recoil cylinders, 
plate 198, is not unlike that of the cylinders used on previously 
designed mounts. ThE.' design of the rec.uperator, plate 199, is 
essentially the same as the recuperator described in detail under the 
12-inch mortar. An air bottle is carried on the left side of the 
carriage and is permanently connected by small tuhing with the 
rE.'ar of the recupcrator eylinders, plate 197. Gauges for measuring 
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the initial air and liquid pressures are mounted on the left side of the 
cradle. A liquid pump, plate 200, for maintaining the floating 
piston in the recuperator in its proper relative position is likewise 
mounted on the left side of the cradle between the two gauges. 

196. ELEVATING MECJlANIsM.-The elevating mechanism com
prises a circular rack bolted to the right side of the cradle, a pinion 
meshing with this, and a train of spur gf.'ars leading to thf.' single 
handwheel mounted on the right side of the carriage, plate 201. 
As a substitute for the usual slip friction device, this mechanism 
includes a brake on the handwheel of a df.',sign similar to that of 
the service brake of an automobile. Thf.' drum is 8. part of the hand
wheel, plate 201, and the hrake grips it tightly except whf.'n the 
foot pedal, plate 202, is pressed down. This elevating mechanism 
comprising spur gears only, follows the design of the elevating 
mechanism of the 16-inch howitzer mechanism which was found 
particularly efficient. An antifriction device, plate 203, is mounted 
with each trunnion to' rf.'duce the effort required in elevating and 
depressing the gun. The principle of the operation of this d('vi('e 
is the same as that of other devices already described, although it 
differs in the details of its design. The f.'levation quadrant used 
with this mount is the special elevation quadrant, model HH 7, 
plate 173, designed for use with railway mounts. 

197. TRAVERSING MECHANIsM.-The travf.'rsing mechanism ('om
prises II. circular rack bolted to the inside of the base ring, plate 196, 
a pinion meshing with this, and a vertical shaft -leading to the worm 
wheel, worm and hand wheel, plate 204, mounted on the left side of 
the carriage. The ratio of the gearing is one turn of the handwht'el 
for 1.028 degrees of traverse. The panoramic sight used with this 
mount is identical with that shown on plates 174 and 175. 

198. GUN CARRIAGE.-The top of the gun carriage comprises a 
cradle of grid-iron design, plate 197, a top carriage body made up of 
two cast steel side frames and light front and rear trnnsoms connect
ing these, plates 186, 187, and 196, a structural steel working plat
form carrying the ammunition table and crane, plates 196, 205, and 
206, all of which are carried on a cast steel racer, plate 196. Atten
tion is invited to the differences in the details of the design of this 
racer, plate 196, and the racers for the 8-inch gun and 12-inch mor
tar, plates 33 and 38. 

199. RAILWAY CAR BODY.-The railway car body, plates 196 and 
207, is in its details quite unlike that of the 8-inch gun and 12-inch 
mortar. The 8-inch gun and 12-inch mortar car bodif.'s are huilt 
entirely of structural steel. EYcn with thE' h('st work that it was 
possible to secure on these mo~m~, the hed on which the hase ring 
rests was invariably so buckled as to require an undue amount of 
lining up, and eyen after being properly lined, was -not satisfactorily 
rigid. In this d('sign the car body IS composed of three parts, 
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the two ends of structural steel and the cent.'r a steel cast.ing. 
It will be noted that the casting has sufficient drop at the center 
to permit it to rest on the firing beams, sleepers being used only 
at the ends. It is likewise satisfactorily rigid, and eliminates 
entirely the necessity for lining up already mentioned for other 
mounts. The structural steel ends are bolted to the oonter section. 
It is possible that th.e car body of this design can not be so quickly 
manufactured as if it were entirely of structural steel, but it is be
lieved that the advantages in ha.ing so rigid a base outweigh the 
disadvantages in time of construction. Attention is called to the 
fact that this cast-steel section is open in the center permitting the 
gun to recoil practically to the level of the ties. Comparison of this 
mount with the 8-inch railway mount will show that this principle 
of permitting the gun to recoil through the base ring of the top car
riage and center ring of the car body has resulted in decreasing con
siderably the distance from the center line of the ~runnions to the 
top of the rails. This, of course, decreases the distances betw'een the 
trunnions and the point at which the outriggers are attached and 
when firing at wide angles to the traok the line of recoil is more 
nearly in line with the outriggers and the mount is much more stable. 
The draft gear, plate 208, is so dE"signed as to reduce the severe buffing 
shock when the mount is being made up into 0. train or when it is 
travelmg. 

200. ANCHORAoE.-The s)'stE"m of anchorage is E"ssentially like 
that of the 8-inch gun and 12-inch mortar mounts. The outriggers. 
plates 186, 187, and 209, are attachE"d to the car body by means -of 
universal joints giving 0. much widf'r range of action than the ball 
joints used on the other mounts. Tension' rods permanently at
tached to the car are provided for each of thE" struts to counteract 
certain tendencies of the car to jump when gun is fired at low eleva
tions. In emplacing the mount for action, built-up beams are placed 
across the rails, plate 210, and the car is raised hy means of four 
screw jacks, plate 211. WhNl the carriage has been raised a sufficient 
amount, the built-up steel firing beams are placE'd on the tiE'S outside 
the rails with two sleepers across each end. The mount is then 
lowered until it rests on these -sleepers a~d beams. The cast-steel 
center section of the car body rests directly on these structural-steel 
firing beams. In transit the firing beams, sleepers, cast bearing 
plates and floats are arranged on the mount as shown on plate 191. 

201. TRucKs.-This mount is pro\'ided with two 6-wheel trucks 
with 28-inch steel wheels and 5.5 by lO-inch outside journals, plate 
212. The trucks are equipped with both hand and air brakes, plates 
213 and 214. 

202. AMMUNITION SUPPLY SYs'fEM.-Ammunition tables and trays 
are built into each end of the car body, plate 186. A loading stand 
is built into the working platform in the center at the rear, plate 215. 
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and projectiles are transferred to it from the table on the car body 
by hand operated jih ('ranes, plates 215 and 216. Experience on 
rail way artillery in FranC(' resulted in the specification that the am
munition supply system for this mount be so designed as to permit 
of operation of the gun from either end of the car with equal facility. 
The gun can be traversed through 360 degrees and no matter how it 
may be run in on its emplacement, it can be operated in any direction. 
As long as the gun operates within the scope of either end of the car, 
ammunition can be supplied directly from the ammunition car to 
the tray at the end and from the tray by means of the cranes to the 
ammunition table on the top carriage. When the gun is operated at 
wide angles to the track, after each third shot the gun carriage must 
be traversed back within reach of the shell tray on the car. This is 
not a disadvantage, however, since the carriage CRn be trav('rsed 
easily and quickly and no time will be lost. The tab!es on either 
end of the car, plates 189 and 190, will hold s('Yen projectiles each, 
and the ammunition stand on the working platform will hold three 
projectiles. 

203. MAINTENANCE.-It is not belieyed that any difficulty \\ill be 
experienced in the service of a mount of this design. Quite probably 
the attention required on the recoll cylinders and the recuperator, 
together with the minor service to keep the elevating and traYersing 
mechanisms in good shape will constitute the bulk of the mainten
ance. 

204. MERlTs.-For a gun of this calibt'r and length, this is the 
best designed in all of its details that the writer has seen in any army. 
Its recoil mechanism is unusually fine, the elevating and traversing 
mechanisms are rapid and efficient; the car-body design, involving 
the use of a centrall.'" cast-stet'l section is excellent; the details of the 
anchorage system are very good and the ammunition supply system 
equally good. When handled with care and hy expt'rienced artillery
men, this gun will prohably render more efficient service than any 
other railway mount possessed by the American Army. 

205. DEMERlTs.-There seems to be no ground for criticism of 
any part of the mount except possibly the elaborate design of the 
cradle. The ohjection that is raised to this design is the time re
quired to make patterns, tht' time required to make the castings, and 
the difficulties involved in making perfect castings. Under peace
time manufacturing conditions such a design may not be due for 
much criticism. Under stress of war-time ('onditions, however, it 
can not be manufactured with satisfactory speed, and is likely to tie 
up shop facilities for an undue length of time. Cradles of foreign 
design have been observed which are practically smooth cylinders. 
It is quite true that such cylinders are not as rigid as the design under 
discussion, but they have been used with 15-inch 45-caliber guns, and 
have not developed serious faults. 
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9.-14-INCB GUN ON RAILWAY MOUNT, MODEL E. (22) 

206. This is a mount the design of which was practically finished 
prior to our entrance into this war. It was designed primarily for 
service in the coast defenses, although a number of special provisions 
were made for its service as a field mount and even those features 
which adapt it especially for coast defense, adapt it likewise for certain 
types of field service. It can be operated either as a sliding or as a 
fixed emplacement mount. Only one mount of this design has been 
finished, but it has made so favorable an impression from its per
formance in recent tests against a moving target, at a distance of 
6,000 yards, when the difficulties of following a rapidly moving 
target are extreme, that it is probable that a new mount embodying 
most of its desirable features, as well as other features found impera
tive for field serviCf', will be made up very shortly. General views 
are shown on plates 217,218,219, and 220. 

207. GUN.-The piece ·used on this mount is a wire-wound 14-inch 
gun, model 1919, of 40 caliber length. It is provided with an inter
rupted thread breech, which is fitted with a mechanical firing 
mechanism. There are 126 grooves and the twist of the rifling is 
to the right, progressing from one tum in 50 calibers to one turn in 
25 calibers. 

208. RECOIL )lEcHANIsM.-The recoil mechanism is of the hydro
spring type and is composed of one hydraulic recoil cylinder attached 
to the bottom of the cradle in the center, and ()f the design shown on 
plate 221, and six spring recuperator cylinders arranged about the 
cradle and of the design shown on plate 222. This recoil mechanism 
has functioned very satisfactorily in all of the tests so far conducted. 
It is quite probable, however, that a pneumatic recuperator will be 
substituted for the spring recuperator on the new design that will 
be made up for other 14-inch guns. There are no features in the 
design of either the recoil cylinder or spring recuperator that are 
unusual. The maximum length of recoil is 60 inches. A by-pass 
providing an additional oil passage between the end of the buffer and 
outlet on the bottom of the cylinder is shown on plate 221. This is 
provided to permit of an adjustment to secure the full recoil of the 
gun at low elevation as well as for reduced powder charges. 

209. ELEVATING MECHANISM.-Provision is made for elevating 
the gun from its loading angle, zero degrees, to a maximum eleva
tion of 30 degrees The details of the elevating mechanism are 
shown on plates 221 and 223. This elevating mechanism is essen
tially the same in design as that provided on the 14-inch Navy 
mounts, Marks I and II. It will be observed on the above noted 
plates that the mechanism is made up of one large screw hinged to 
the bottom of the cradle by means of a yoke and trunnions and 
passing through a large nut in the oscillating housing which is in 
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tum supported by its trunnions in bearings attached to the car body. 
This nut is provided with a ball thrust bearing as shown on plate 223, 
and is driven by miter gears which communicate with the handwheel 
through the horizontal cross shaft and two more sets of miter gears. 
The elevating handwheel is mounted on the right side of the car
riage just behind the trunnion. Each trunnion is equipped with an 
antifriction device of the design shown on plate 224. This is of the 
rolling wedge or knife edge type and again is almost identical in 
design with the antifriction device provided on the Navy 14-inch 
mounts, plate 270. It is composed of a fulcrum arm whose rounded 
lower end rests in a bearing block which in tum rests on the adjust
ing wedge. The upper end of the fulcrum arm is rounded to a radius 
equal to the distance from the center of the lower end to the center of 
the top, and bears directly against the under side of an extension of 
the main trunnion. Both the fulcrum arm and the trunnion are fitted 
with gear-toothed segments which mesh with each other and prevent , 
slipping of the arm. The device is adjusted by means of the wedge 
under the bearing block at the bottom of the arm. When properly 
adjusted, this device carries the weight of the gun while it is being 
elevated and depressed, thereby reducing coJlSiderably the effort 
required. When the gun is fired the force of recoil is transmitted, 
even at the maximum firing angle of 30 degrees, almost entirely into 
the main trunnion bearing. This mechanism is inferior to the type 
used in the service of the other mounts already described, in that it 
contains no flexible parts that can bend or be compressed under the 
force of recoil and permit that force to be communicated more easily 
and directly to the main trunnion bearings. One tum of the slow, 
operating handwheel elevates the gun through 0.33 degree and one 
tum of the fast-operating crank elevates the gun through 0.545 
degree. 

210. TRAVERSING MECHANISM.-;-This mount can be traversed 
through 360 degrees by means of a mechanism, the design and 
details of which are shown on plates 225, 226, and 227. The entire 
moUnt rests by means of four conical rollers on a cast-steel base 
plate. To the center of the base plate is bolted a pintle which takes 
the horizontal component of the force of the recoil j gears are cut on 
the inside of the roller path to serve as a traverse rack. The trav
erse pinion is cut in the bottom end of a vertical shaft which can be 
raised for traveling, or lowered to mesh with the traversing rack for 
traversing the mount. This shaft passes through and is driven by 
the large horizontal miter gear, as shown on plate 227, which is in 
tum driven through miter gears by the two handwheels on the sides 
of the carriage. The gear case through which the horizontal driv
ing shaft passes on the left side of the carnage, plate 227, contains a 
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large miter gear, loose on the shaft, but which may be thrown into 
gear with the shaft by the foot-pedal operated clutch. When the 
clutch engages the miter gear, the traversing m('ch~ism is operated 
by the handwheel somewhat to the rear of the handle and shown 
on plate 218. This gear is used for the final fine adjustment. 

211. It has been noted before that the gun can be fired without the 
use of a firing platform to an elevation of 22 degrees. To secure any 
great amount of traverse under this elevation, it is of course neces
sary to operate the mount on a curved track. For fine adjustment, 
a car body traversing mechanism of the design shown on plates 228 
and 229 is us('d. It will be ohserved here, that cast-steel body bol
sters shown in detail on plate 230, riveted into each end of the car, 
carry a traversing beam which is fixed with respect to the truck 
when the lifting bolster is down. Betwet.'n this trav£-rsing beam 

_ and the body bolster an> two rollers, 5.33 inches in diameter and 23 
inches in length, on each end of which are cut spur gears which mesh 
with racks attach('d to the body bolstpr and the traversing ht.'am. 
The traversing beam is connect('d with the hand wheel on the left side 
of the carriagt.', plates 218 and 228, by m('ans of a screw and spur gt.'ars. 
The mount is capablp of bt.'ing travprs('d 0.25 degr('e on ('ach side of 
the center, at paC'h end of the car, by means of this me('hanism, tht.'reby 
securing a total travprse of 1 dl'grpp. One turn of the handwheel 
moves one t.'ml of the car through 0.093 degrt.'e. As the handwheel 
is turned, the travt.'rsing SCf('W movps either in or out of the travers
ing beam. As noted beforp, the traversing beam is fix('d with respect 
to the truck.~ thC' car body must therefore mov on the traversing 
rollers. 

212. GUN CARRIAGE. --In this mount the gun carriage is incorpo
rated with and is a part -of ~hp car body. The gun is carriC'd in a 
cast-steC'1 cradle whil·h is swung directly by mpans of its trunnions, 
betw('en the side girders of the car body. 

213. CAR BoDY.-ThC' car body is made up of two single-web 
structural stepl sidC' girdprs connected by a spries of structural and 
cast stp('l transOIns, plnt(' 230. The cast-ste('l body bolsters at the 
front and the rpnr, tlU' cast-ste'el pintlC' bearing in the center at the 
bottom, and the cast-stc,C'1 jack boL'lt('r at the rear serve furth('r to 
stiffC'n it. Two cast-st('el sidC' frame yokC's serYe furthC'r to stiffen the 
car body at the top and one C'arriC's th(' forward pnd of the I-ht.'am 
ammunition trolley, platp 243. 

214. ASCIIORAGE.-The mount mlly be operat('d to an elevation 
of 22 d('gr('('s without the use of auxiliary anchorllg(' C'quipment, if 
desired. To this el(,YlltioIl it mlly be operated IlS n sliding type mount. 
On plates 231 Ilnd 232 are shown thC' ~ast-st('el sliding shoC's which 
nre bolted to th(' bottom of the low('r chords Df the side girders at the 
front und the rC'llr. The's(' shoe'S he'llr on two Iluxiliary rails placed 011 

Digitized by Coogle 



289 

the ties one on the outside of each of the service rails. When ready· 
for firing the mount is let down until the entire weight rests on the 
auxiliary rails through these shoes. In a series of trials that have 
been made, the length of recoil varied from 11 to 17 feet. 

215. For firing above angles of 22 degrees, it is necessary to place 
the mount on the cast-steel base ring, the design of one half of which 
is shown on plate 233. This base ring may be laid either on a con
crete sub-base or on rock ballast. When placed on rock ballast, it is 
necessary to brace it against lateral movement by means of 64 
steel piles, 4 feet long, driven around its circumference. Thll base 
ring is in halves and in traveling is carried on a standard flat car, as 
shown in plate 234. The full capacity of a 160-ton locomotive crane 
is required to handle it in proceSs of installation. It is :first removed 
from the car and placed on the ground beside the emplacement, as 
shown on plate 235. On plate 234 a lifting eye will be observed at
tached to the hinge pin between the two sections. After the base 
has been placed on the ground, it is picked up first by means of this 
eye, as shown on plate 236, after which two chains are attached to 
the two half segments. The platform is then spread, plate 237. and 
laid in place on the leveled ballaSt surface of the prepared position, 
plate 238. The two segments are then bolted together with eight 
bolts on each side of the center and the steel piles driven around the 
circumference, plate 239. Four special rail sections are placed over 
the conical roller path and are bolted to the rai]s of the approach 
track. After these rail sections are installed, the mount is run into 
position over the emplacement and lowered until the traversing 
rollers rest on the roller path and the pintle engages with the pintle 
bearing, plate 240. 

216. The mount is lowered by means of two identical lifting de
vices installed on the. front and rear trucks and of a design shown on 
pl~tes 228 and 229. Above the center of the front truck, plate 218, 
a capstan mounted on the shaft of the pinion, which drives this lifting 
gear, can be seen. This pinion meshes with two large spur gears 
which are attached to the ends of identical screws whi('h s(~rew into 
the lifting bolster. As the capstan is turned and drives these screws, 
the bolster is raised or lowered with respect to the car, thereby lower
ing the car onto, or raising it from the emplacement. This device 
is supplemented by a hydraulic lift, ineorporated in the center plate 
of the truck. However, when this is used the movable bolster must 
be raised or lowered by hand to maintain the side bearing dearance 
and prevent the mount from overturning. The lifting bolster is shown 
in its traveling position on plate 228. On plate 229 it is shown as 
located when the mount is resting on the emplacement and the trucks 
are removed or ready to be removed. The eight conical traversing 
rollers, plate 240, arEl removed in traveling. 
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217. When the lifting bolsters are raised the mount can be trav
ersed until the rear end is over the supports, plate 241. This support
ing device with the support beams is shown on plates 242, 243, and 
244. The cast steel support beams are made up in segments and are 
placed on short sections of I-beams which rest directly on stone bal
last. A cast steel transom carrying two hydraulic jacks and one 
screw jack is riveted to the rear of the car body. These hydraulic 
jacks have swinging shoes which rest on the support beams and serve 
to prevent the mount from turning over in firing. Tests have been 
made which prove that the mount can be operated without supports 
of this kind when the base ring is bolted to a concrete subbase. The 
design of the hydraulic support cylinder is shown on plates 244 and 
245. No special mechanism is provided for raising or lowering the 
hydraulic cylinders. They can easily be raised or lowered by any 
sort of lever, such as a crowbar, and move easily when moved very 
slowly. In preparing for action the supporting beams are leveled 
very carefully and the hydraulic jack shoes are lowered until they 
bear on the greased top surface of the supports. A small cable is 
attached to the top of the movabl" cylinder and passes over the top 
of the pulley to the counterweight which balances its weight. The 
cylinder will remain in any position. As the cylinder moves ~p or 
down, the oil between it and the ram must pass through the valve 
shown in the center of the bottom of the ram, plate 245. Any at
tempt to move the cylinder rapidly as is the case when the gun is 
fired, simply serves to close this valve and prevent the cylinder from 
moving. Thus the cylinder can be brought down until its bearing 
plate rests on the support segments, and inasmuch as it exerts no 
pressure, no difficulty is .caused in traversing; but the cylinder fur
nishes a positive support in firing, since as noted above, any attempt 
to move it rapidly closes the valve in the ram. The top surface of the 
support beams is kept well greased. 

218. TRucKs.-The trucks are constructed of structural steel and 
steel castings and carry four axles each. with 6 by 11 inch outside 
journals and 31-inch wheels. Both hand and air brakes are provided. 
The two trucks are identical in design. The axles are equalized 
throughout, thereby transmitting the load evenly throughout the 
entire truck. The design is shown on plates 246, 247, 248, and 249. 

219. AmlUNITION SUPPLY SY~TEM.-The design -of the loading 
gear is shown on plates 250 and 251. It will be seen on the first plate 
that the proj ectiles can be picked up from the ground or from a plat
form at the rear of the carriage by means of a chain hoist carried on 
an I-beam trolley. The projectile is carried forward and placed on 
the shot truck, the wheels of which ride on angle iron rails. The 
shot truck is run forward with as great a velocity as possible ... until its 
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buffer strikes the breech of the gun, when the projectile slides on into 
the powder chamber. The projectile is then rammed by hand. The 
powder charge is picked up from the rear and placed on the shot 
truck by means of the same hoist. The shot truck is run forward to 
the breech of the gun and the charge pushed into the chamber by 
hand. A speed of firing of seven shots in 14 minutes has been at
tained in recent teste. In these tests it was necessary to lift the pro
jectiles from the ground. Had the projectiles been located on a plat
form, level with the working platform of the carriage, it is believed 
that this time might have been reduced to one shot per minute. 

220. MAINTENANcE.-In the service that this one mount has so far 
seen, it has proved very sturdy and practically no maintenance except 
the ordinary attention required for the various mechanisms has been 
necessary. It is believed that no serious difficulty would have been 
experienced with mount of this design even under the severe condi
tions prevailing in France during the war. 

221. DIFFICULTIES!NVOLVED IN SERVICE.-The one feature of this 
mount which might cause what may be termed difficulties in service, 
is its emplacement for high angle firing. This emplacement required 
the full capacity of a 160-ton locomotive crane for installation and 
removal. To those acquainted with field service of heavy artillery 
in this war, it is not certain, however, that this constitutes a diffi
culty that is seriQus. A heavy locomotive crane was to be included 
in the equipment of the organization maintaining railway artillery 
in the park of the Railway Artillery Reserve in France, and since such 
a crane is required for the ordinary service of maintenance, it would 
of course, be available for the installation of the equipment of such a 
gun as this, of which any army would certainly have only a limited 
number. This emplacement permits of operation at 90 degrees to 
any existing railway line and it can be installed in less than a day. 
The platform used with the Navy 14-inch mounts Mark I, and with 
French 340-millimeter guns and 400-millimeter howitzers required 
at least two days for installation and the maximum traverse that 
can be secured in anyone position with these mounts is not more 
than 10 degrees. As a consequence, it is felt that no serious diffi
culties would be experienced in the service of this mount for land 
warfare. Trials have proved it particularly easy of service and 
efficient for coast defense. 

222. MEBITs.-The merit of this design is that it embodies most 
of the features found desirable in mounts for large guns during the 
present war. For a gun of this size, it can be emplaced in a very 
reasonable time and it can be trained on a target in any direction 
from any position. It can be operated from a curved track as a 
sliding mount and has an internal car traversing mechanism. The 
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speed of operation developed .in recent tests of 7 shots in 14 
minutes with probability of its reduction to 1 shot per minute is 
excellent. 

223. DEMERITs.-The only criticism that occurs to the writet in 
connection with this design is in the matter of the limited elevation 
to which the gun can be operated either as a sliding or as a fixed 
emplacement mount. The maximum elevation for operation as a 
sliding mount is 22 degrees, and 30 degrees for operation as a fixed 
emplacement mount. The limit for service as either a sliding or 
fixed emplacement type of mount should he at least as high as 45 
degrees and preferahly 50 degrees. 

PLATE 216 

l4IN.IAILWAY MOUNT -MODEL "[-
LOAO ATtAIL 

TOTAL WEIGHT 411.700 LIS. 
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PLATE 236 

BASE RING OF THE a-INCH, 4&-CALIBER·AMERICAN GUN MOUNT, MODEL "E" (FIRST 
STEP OF INSTALLATION) . 
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PLATE 237 

BASE RING OF THE l4-INCH, ~ALlBER AMERICAN GUN MOUNT, MODEL" E" 
(THIRD STEP OF INSTALLATION). 
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PLATE 238 

BASE RING OF THE 14-INCH, ~ALlBER AMERICAN GUN MOUNT, MODEL "E" (FOURTH 
STEP OF INSTALLATION). 
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PLATE 200 

BASE RING OF THE a-INCH, 45-CALIBER AMERICAN GUN MOUNT, MODEL "E" (FIFTH AND LAST STEP OF 
INSTALLATION). 
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PLATE 241 

I4-INCH, 45-CALIBER AMERICAN GUN MOUNT, MODEL "E," INSTALLED ON BASE RING FOR ACTION. (NOTE TRACKS.) 
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It.-AMERICAN 14-INCB GUN. NAVAL RAILWAY MOUNT. MARK L (23) 

224. This mount is of the cradle recoil car traverse type. The 
gun is mounted in a cractIe having combined hydrospring and hydro
pneumatic recoil mechanism. This cradle is supported in tum by 
its trunnions on two caskteel deck lugs, similar to those used in the 
turret of the battleship, which are attached to the side girders of the 
carriage. The structural steel carriage· is carried on two structural 
steel span bolsters which in turn rest on two 3-axle trucks each. 
The mount fires from its trucks at elevations between 10 and 
15 degrees. When fired from its trucks it is possible to traverse the 
mount only by operating it on a cur·ved track. .At elevations between 
15 and 45 degrees it is necessary to remove the trucks and operate 
the mount on a fixed emplacement. When operated on a fixed em
placement the internal car traversing mechanism is Used to train the 
gun in azimuth. General views are shown on plates 253 to 263. 

225. The guns used on these mounts are 14-inch naval riftes, Mark 
IV, Modification 1, of 5O-caliber length. The gun is made up of 10 
main parts, including a tube jacket, hoops, breech bushing, and 
locking rings. The rifting has a right hand twist increasing in pitch 
from one turn in 50 calibers at the origin, to one turn in 32 calibers at 
a distance of 574 inches from the origin. From this point to the 
muzzle the twist is uniform; that is, one turn in 32 calibers. Holes 
are drilled in the breech recess pointing toward the center of the 
powder ohamber to admit air for ejecting the gases from the gun. 
The gas ejector valve is attached to the breech face of the gun, 
plate 256. The gun is provided with a breechblock of the Welin or 
stepped screw type and DeBange system of gas check. The breech 
recess is threaded and slotted into 16 sectors, one blank and three 
thread sectors being included in each of four groups, and only one
sixteenth of a revolution of the block is required to release or look it. 
The block when rotated falls open by its own weight, dropping at 
an angle of 16 degrees to the right of a vertical line through the center 
of the bore and is checked by a combined spring and air buffer, 
shown at the bottom of the breech lug, plate 256, and shown in detail 
on plate 257. The breech is closed by air pressure admitted into 
the combined buffer and closing cylinder. The breechblock is fitted 
with a mechanical firing mechanism of the design shown on plate 258. 

226. REOOn. MECHANIsM.-The recoil mechanism consists of one 
recoil and fo~ spring cylinders arranged about the cradle and of a 
design shown on plate 259. The recoil cylinder is the usual hydraulio 
brake, but uses throttling rods, three in number, instead of grooves 
or bars. The spring tubes each contain double spring columns, 
plate 267, divided into six sections and the ends of the spring rods 
are provided with air-tighi pistons so that compressed air can be used 
to ai.d in returning the piece to battery at high elevations. When the 

Digitized by Coogle 



-
329 

gun is being fired at elevations between 10 and 15 degrees, the mount 
recoils along the track a distance of from 30 to 40 feet. Under such 
circumstances the mount is returned to its firing position by a winch 
mounted on the front span bolster. The maximum length of recoil 
at the maximum elevation is 44.5 inches. When operated at ele
vations between 15 and 45 degrees, it is necessary to place the mount 
on a fixed emplacement which includes a pit to receive the breech of 
the gun at high ele-vations and into which the gun may recoil. The 
recoil and recuperator pistons are all attached to a yoke which is 
slipped over the breech of the gun from the rear and is secured to a 
collar on the gun, by means of a bronze locking ring. 

227. ELEVATING MECHANISM.-Elevation. from 0 to 45 degrees is 
secured through a heavy screw hinged to the cradle at the breech 
end and working in a nut carried in an oscillating bearing at the center 
of the girder. This nut is rotated from a handwheel on the side of 
the mount by means of three sets of mite gears and intermediate 
shafting, plates 268 and 269. One revolution of the handwheel 
moves the gun through about 20 minutes in elevation. The elevating 
mechanism includes antifriction devices of the design shown on 
plate 270. It was mentioned under the head of Elevating Mechanism 
in the description of the 14-inch railway mount, model E, that the 
antifriction device of that mount is practically identical with that 
used on the Navy mounts. This mechanism works efficiently in 
reducing the trunnion friction, but as mentioned before, dOes not 
embody those flexible elements which permit the shock of recoil to 
be tl'ansmitted directly into the trunnion bearings without excessive 
strain on the antifriction mechanism. 

228. TRAVERSING MECHANI8M.-When the gun is fired at low 
elevations from the wheels, traverse is secured by moving the mount 
along a curved track by means of a small winch located on the front 
bolster. When the gun is to be fired at high elevations from the 
emplacement the latter is so placed as io give the gun approximately 
the correct azimuth. Small changes in azimuth are effected by 
traversing the mount on the jacks and jacking beams which support 
it,. and around the pintle of the emplacement, by means of a screw 
located on the rear beam. A traverse of 2.5 degrees on each side of 
the center line can be secured with the jacking beams in anyone 
position. It will be observed on plate 23 that when the gun is 
operated at high elevations, the carriage is supported on four hy
draulic jacks placed under the ends of the two jacking beams. If 
it is desire4 to secure more than the total of 5 degrees traverse on 
one emplacement, the jacks can be lowered and the beams run to'the 
extreme limit in the direction in which it is desired to traverse each 
end of the mount, and the jacks moved until they are in their proper 
position under the ends of the beams. By this procedure it is pos
sible to secure a total traverse of about 10 degrees on one emplace-

Digitized by Coogle 



330 

ment. It would of course be possible to move the jack supports 
and secure greater traverse, but the emplacement is not so con
structed as to take safely the shock of recoil at any very great side 
angle. The details of construction of the rear jacking beam with its 
traversing screw are shown on plate 271. 

229. GUN CARRIAGE.-The gun carriage is incorporated in the car 
body and the two are described together in the next paragraph. 

230. CAR BODY.-The car body, plate 253, consists of two heavy 
3ingle web structural steel girders connected by structural and cast 
steel transoms. The cradle is swung by means of its trunnions in 
the bearings of the deck lugs attached to the side girders. The 
elevating and traversing mechanisms already described, are likewise 
assembled to the girders. A bullet proof cab of 0.25 inch steel is 
constructed over the rear of the girders to shelter the personnel. 
This is the only mount that the writer has observed that is so heavily 
protected with armor. The Italian 38-centimeter railway mount 
has a shelter bf armor plate over the working platform, but no side 
plates. 

231.' ANCHORA.GE.-When the gun is operated at elevations be
tween 10 and 15 degrees, no anchorage other than wheel friction is 
required. For operating at high elevations a pit is dug, a bed of 
timbers is provided at each end of the car body and the weight of 
the car is transferred to these beds by hydraulic jacks placed between 
them and special jacking beams incorporated in the car body. The 
pit is about 9 feet deep, plate 272, and is lined with timbers. The 
timbers at the rear end of the pit are united into a mat or spade and 
are connected to the pintle near the center of the girders of the mount, 
by structural members and a trunnion bed plate casting 80 that the 
horizontal component of the shock of firing is taken against them. 
On plate 273 the emplacement is shown complete and ready to receive 
the mount. This firing platform is similar in general design to that 
required for the 340-millimeter French gun and the 400-millimeter 
French howitzer railway mounts, and for the American 16-inch 
howitzer when operating at its maximum elevation. The braces 
between the cast steel pintle block and the timber mat or spade in 
the pit lor the three mounts just mentioned, are made up of 14-inch 
square timbers. The braces for this mount are built up of structural 
steel. 

232. TRUCKS.-The four trucks are identical in construction and 
are 6-wheellocomotive type with 9 by 12-inch journals and 36-inch 
wheels. Each truck is provided with hand brakes. The details of
construction are shown on plate 274. These trucks are connected in 
pairs by structural steel span bolsters and the ends of the main 
girders pivot on these span bolsters. 

233. AMMUNITION SUPPLY SYSTEK.-For the service of ammunition 
an I-beam trolley tr~k is so arranged along the roof of the cab of the 
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mount, plate 253, that it can be pushed to the rear and made ·con
tinuous with a similar track in the ammunition car, plate 275, which 
is coupled just behind. The shell is picked up in the ammunition 
car by a trolley hoist, run along into the cab of the mount and let 
down onto the ammunition tray, plate 276. This tray runs on 
wheels along a track to the breech of the gun. It is provided with a 
buffer which brings it to a stop when it hits the breech and the shell 
continues on into the chamber of the gun and is arranged by hand. 
The gun is loaded at 0 degrees elevation. 

234. MAINTENANCE.-Two serious defects in the design of this 
mount result in considerable difficulties in maintenance. First, the 
axle loads, especially on the front trucks, are so great as to make 
it practically impossible to transport the mounts for any great dis
tance at a speed greater than from 5 to 10 miles an hour without 
more bearing trouble than is normally expected and certainly without -
more than can be tolerated in a mount carrying a gun of this value. 
Second, the structural steel members which connect the spade and 
the trunnion bed plate are so flexible as to give trouble in handling. 
They are inclined to buckle easily. An additional difficulty was 
encountered as a result of covering the entire working platform with 
armor. A great amount of moisture condenses on all metal surfaces 
within the cab and does not evaporate very rapidly because of the 
lack of circulation of air. This condition makes it necessary to pay 
a great amount of attention to all of the unpainted metal surfaces. 

235. DIFFICULTIES INVOLVED IN SERvICE.-The winch that was 
supplied on the mount as originally designed is not powerful enough 
to move the mount along the track. It will be necessary to provide 
a more powerful winch for the operation of the mount at elevations 
under 15 degrees. The trunnion bed plate casting is very heavy, 
and difficulties were encountered in installing the emplacement with 
the special crane that was provided. It is probable that the casting 
is heavier than it need be, and it is likewise probable that the crane 
provided was not as powerful as it should be. The type of emplace. 
ment required for the operation of this gun at high elevation has 
always been considered objectionable because of the excessive time 
required for its installation. The platforms used by the French 
guns required from two to five days for installation and usually two 
days for removal. This platform can be installed a little more quick
ly, but from two to three days is a fair average. The use of this type 
of emplacement;oI course, requires a special crane car or 10comoti'Ve 
crane and the total battery equipment is unusually large. 

236. MERITs.-In speaking of this carriage from the broadest stand
point it can not be said to have many merits. It can be fired without 
any track preparation up to an angle of 15 degrees, but it would be 
criminal to fire a gun of this type at any such angle except in an ex-
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treme emergency. The loading mechanism is excellent in that it is 
simple and is operated entirely by hand. 

237. DBMERIT8.-It should be understood in dealing with this car
riage that it is a carriage produced purely for the emergency and may 
be classed with what the French call II Affuts de Circonstance." 
'When fired at an angle above 15 degrees it requires the same cum
bersome firing platform that is 'Qsed with the French 340-nrlllimeter 
gun and 400-millimeter howitzer. The carriage is supported on two 
six-axle trucks, and the axle load on the front truck ill so great as to 
cause considerable trouble with overheated journals and bearings. 
Considerable d.i1Iiculty was experienced in securing permission to move 
this mount over French railways because the axle loads of the front 
truck exceeded by 13,000 pounds the permissible axle load for 
French railways. It seems quite certain that nothing but the des
perate need for guns for this range and caliber could have secured 
the necessary permission to move them about. The axle load on the 
front truck is approximately 53,000 pounds. The maximum permis
sible axle load on French railways is approximately 39,000 pounds. 
It is understood that an axle load of 62,QOO pounds is permissible on 
main lines in America. It seems quite certain, however, that serious 
difficulty would be experienced in moving these mounts over newly 
constructed lines laid over areas that had been badly shell torn. For
tunately it was not necessary to move the mounts on any lines except 
those that were on fairly settled ground. 

238. In moving the five carriages of this type, which were operated 
by Navy personnel, from St. Nazaire to Camp Mailly, all of them but 
one developed serious difficulty with overheated journals, and the one 
that escaped this difficulty was run at an average speed of 5 miles 
an hour. In returning one of the mounts from Camp Mailly to Bor
deaux for return to America, it was necessary to put it in the French 
shops three times to repair damages to overheated journals and bear
ings. It would seem possible to limit this difficulty by providing 
all of the bearings with hard grease cellars such as are used on large 
locomotives. This would provide a positive oiling system that prob
ably would make it possible to operate the mounts already con
structed with less difficulty. The armor-plate cab is probably more 
of a nuisance than an advantage. While the mounts were being op
erated aga~t the railway yards of Montmedy and Longuyon from 
the vicinity of Verdun, the Germans located the battery positions. 
Some shells burst very close to the mounts. One of these bursts 
would have resulted in a number of casualties had the mount not been 
equipped with armor. This is one of the few cases on record in which 
the enemy were able to locate the railway positions accurately and 
fire on them with any effect. None of the heavy gun mounts in the 
French and British Ar:mies were provided with any such armor and 
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apparently they never felt the need for them. .As noted before, this 
steel cab gave considerable difficulty from the condensation of mois
ture on all metal surfaces within it, and it is felt that the chance case in 
which the enemy was able to locate the position does not warrant the 
providing of armor. The Italian 38-centimeter railway mount has an 
armor-plate roof over the working platform to protect th~ personnel 
from machine gun fire from air planes. The German 28,24, and 21 
centimeter guns were likewise provided with light armor, but it is felt 
that excessive use of heavy shelters, concrete as well as steel, by the 
Germans indicates rather a tendency toward proved needless and 
foolish precautions and should not be considered an example that 
is to be followed. 

14 IN. NAVY RAILWAY MOUNT-MARK I 
TOTAL WEI6HT 535,000 LB5. 
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PLATE 255 

HolNCR, 5O-CALIBER AMERICAN NAVY GUN MOUNT, MARK I. 
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PLATE 258 

If-INCH, OO-CALIBER AMERICAN NAVY GUN MOUNT, MARK I, IN COI:RSE OF ERECTION IN THE 
CHANTIERS DE LA LOIRE ST. NAZ ... lRE, FRANCE. 
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Pr,ATE 259 

"-INCH. 5().CALIBER A~n;RICA!\j l'AVY Gn; ~lOeNT. MARK I, PARTIALLY ERECTED IN THE CHAl'TI~;R'; DE LA LOIRE, 
ST. NAZAIRE FRANCE. 
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PLAn 260 

NAVY GUN MOUNT, MARK I, IN OPERATION NEAR 
RAILW A Y YARDS AT MONT MEDY, NO\'EMBER, 191~. 
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PLATE 261 

14 .. INCH, 5G-CALIBER AMERICAN NAVY GUN MOUNT, MARK I, IN OPERATION NEAR VERDUN, AGAINST 
GERMAN RAILWAY YARDS AT LON GUYON, NOVEMBER, 1918. 
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PLAn: 262 

14-lNCH, 5O-CALIBER AMERICAN NAVY QUN MOUNT, MARK I, LOCATED NE AR VERDUN, NOVEMBER, 1018 
(BEING CAMOUFLAGED WITH CANVAS). 
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PLATE 263 

I~INCH, 5O-CALIBER AMERICAN NAVY GUN MOUNT, MARK I (JUST ARRIVED CHANTIERS DE LA 
GIRONDE, BORDEAUX, FRANCE, JANUARY, 1918, FOR DISASSEMBLY). 
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PUT!: 275 

" 

AMMUNITION CAR FOR THE It-INCH, 5O-CALIBER AMERI. 
CAN NAVY GUN MOUNTS, MARKS 1 AND 11. 
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PI.ATE 277 

INTERIOR OF PERSONNEL CAR FOR AMERICAN NAVY RAILWAY ARTILLERY. 
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II.-AMERICAN 14-INCB GUN ON NAVY RAILWAY MOUNT, MARK D. (24) 

239. This mount is of the combined cradle and rolling recoil type. 
The gun is mounted in a cradle having a combined hydrospring and 
pneumatic recoillnechanism. This cradle is mounted in a heavy cast
steel slide which is carried in guides attached to the side girders. 
This slide is capable of moving upward at an angle of 45 degrees with 
the vertical, through a distance of 86 inches above the traveling posi
tion. The structural steel girder is supported at each end by a span 
bolster on two five-axle trucks. Neither the car body nor the gun is 
provided with any traverse, and it is necessary to operate the mount 
on a curved track. When the gun is fired, the entire mount rolls 
back on the track a distance of from 30 to 40 feet. General views are 
shown on plates 279,280,281, and 282. 

240. GUN.-The gun for which this mount was primarily designed 
is identical with that used on the railway mount, Mark I-that is, a 
14-inch naval rifle, Mark IV, Modification I, of 50-caliber length. It 
is possible, however, to mount a 9-inch gun with its cradle in the same 
slide. 

241. RECOIL MECHANISM.-The recoil mechanism proper is in 
every respect identical with that of the 14-inch gun used on the rail
way mount Mark I, plate 34. The difference in respect to recoil, 
between the Mark II and Mark I mounts, is that on the Mark II 
mount the gun can be fired without any track preparation whatever 
to its maximum elevation of 40 degrees, while on the Mark I mount 
it is possible to fire the gun to an elevation of only 15 degrees with
out track preparation. The maximum recoil of the 14-inch gun is 
44 inches when the gun is operated at the maximum elevation of 40 
degrees. The recoil of the 9-inch guns at 43 degrees is 36 inches. 
The air for recuperator cylinder is supplied from the air pump in
stalled on the front span bolster, ·plate 279. 

242. ELEVATING MECHANIsM.-The elevating mechanism in its 
essential details is identical with that of the Mark I mount, shown on 
plates 268 and269. The only difference is in the connections between 
the handwheels and cross sh~ts which drive the miter gears in the 
gear case. This modified connection is shown on plate 284 in the 
central figure. It will be observed here that handwheels are mounted 
directly on shafts which carry pinions on the inner ends meshing with 
spur gears carried directly on the cross shafts. 

243. TRAVERSING MECHANISM.-It has already been mentioned 
that this carriage is not provided with any internal traversing mechan
ism. It is necessary to operate it on a curved track to train the gun 
in azimuth. 

244. GUN CARRIAGE.-The cast-steel slide in which the gun and 
its cradle are carried will be described under this head. One of the 
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qualifications desired of heavy railway mounts during the present 
war was a practicable means of rapidly installing an emplacement or 
otherwise preparing for action. With most' heavy gun carriages it 
was necessary to provide some design of ground platform for operating 
the gun at high elevations. This provision of a heavy ground plat
form was necessitated by two considerations. When operating the 
gun at high elevations, the vertical component of the shock of recoil 
is ordinarily greater than can safely be transmitted through any 
except extremely heavy trucks. The second consideration is that 
if the gun is to be operated at its maximum elevation without the 
use of a sub track platform and pit under the center of the gun, it is 
necessary either to place the trunnions very close to the· breech of the 
gun or elevate the trunnions above the track by some method in 
order that the breech of the gun may not strike the ties at full recoil. 

245. Itwasunderstood,ofcourse, that any gun mount operating with
out a sub track platform would have to be either of the sliding or roll
ing recoil type. On the Armstrong 14-inch mount this problem was 
solved by mounting the gun in a cradle, whose trunnions are close to 
the breech of'the gun, and by connecting the rear end of the cradle 
with the piston of a large air cylinder by means of two connecting 
rods, in order that the extreme muzzle preponderance of the gun 
might be counterbalanced. On the new French 340-millimeter gun 
carriage the French designers solve this problem by providing two 
sets of trunnion bearings. The low trunnion bearings are to be used 
for transportation of the gun which will be transferred to the high 
trunnion, bearings for firing. In the design made for the Army 
16-inch gun early in 1918, it was proposed to raise the center line of 
the trunnions of the gun by means of a slide somewhat similar to 
this, but sliding in vertical instead of inclined guides. 

246. The slide of the 14-inch Mark II mount is shown at its lowest 
·position on plate 280 and at its highest position on plate 281. On plate 
283 it is shown in detail with the mechanism used in elevating it. 
Two 9-inch pistons connected to the slide enter hy~raulic cylinders 
attached to the body of the car. By means of these hydraulic 
cylinders it is possible to move the slide in the direction of the guides 
through a distance of 86.28 inches, thereby elevating the center line 
of the trunnions 61 inches. When at either its upper or lower position 
the slide is pinned to the carriage by means of two lO-inch pins 
which are entered or withdrawn by a screw· operated by ratchet levers 
on the outside of the mount, plate 281. These pins, together with the 
slides and the hydraulic jack, carry the weight of the gun and cradle 
in transit and transmit the force of recoil into the carriage in firing. 
The same type of antifriction mechanism that is used on the Mark I 
mount is incorporated in this design. This is shown on plate 283. 
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247. CAR BODy.-The car body. consists o( two heavy single web 
structural steel girders connected by structural steel transoms. One 
noticeable difference between this car body and that of the Mark I 
mount is the absence of armor. All equipment on the top of the 
carriage, hand rail, hand rail standards, and ammunition trolley, 
plate 280, is removable for !raveling. 

248. ANCHORAGE.-This is a rolling recoil type of mount and 
the only means of anchoring it is the friction of the brakes oper
ated by hJlnd. On firing, the entire mount rolls back on the track, a" 
distance of from 30 to 40 feet. On the front span bolster, plate 
280, is mounted a motor-driven winch ·caiTying a cable which is 
attached to the track some distance aheJ'd, and by means of which 
the mount is returned to its firing position. 

249. TRucKs.-The trucks are ten-wheel locomotive type with 6 by 
12-inch journals and 36-inch wheels. As noted before, there are four 
trucks connected in pairs by structural steel span bolsters. The 
brakes provided on all trucks can be operated by hand as well as 
by air. Auxiliary air tanks are charged from the pump mounted just 
behind the winch on the front span bolster. . 

250. AMMUNITION" SUPPLY SYSTEM.--On the- rear span bolster is 
mounted a track carrying a steel tray. Both track and tray are 
practically identical in design with the track and tray provided on 
Mark I mount and shown on plate 276. When the shell tray is at the 
forward end of the track, plate 279, the shell is picked up by tongs 
suspended from the I-beam trolley, shown on plate 280. By means 
of this trolley the projectile is carried forward and placed on the 
tray suspended 1>etween the stand on the superplatform and the breech 
of the gun. The gun is loaded at an'angle of minus 5 degrees. The 
loading tray is shown in position on plate 279; it is kept in the alter
nate position shown when the gun is being fired. A structural steel 
jib crane is likewise provided on the side of the mount, plate 279, to 
pick up ammunition from the ground or from another car in the 
event that it is not practicable to take the ammunition out of the car 
directly at the rear of the mount. 

251. MAINTENANcE.-These mounts have not seen any field service 
and it can not be estimated with certainty just what the extent of the 
maintenance will be. They are very sturdy in construction and it 
does not seem probable that they will require excessive service in 
maintenance. The loads on the axle are such as to avoid the over
heating that gave so much trouble on the Mark I mount. The con
struction of the slide is simple and sturdy and it is not probable that 
it will give any trouble. 

252. DIFFICULTIES INVOLVED IN SERVICE.-The only difficulty 
that will be involved in the service, if it may really be termed adif-
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ficulty, will be the construction of the heavy firing positions or epis 
that are required ·for training the gun in azimuth. These firing 
positions are always very well prepared and require an unusual 
amount of ballast, extra heavy ties and rails, and considerable main
tenance while the guns are being operated. The labor required in 
constructing these epis can not be considered a cause for complaint, 
because it is ordinarily difficult to keep the personnel of such a bat
tery comfortably busy. The time required for the construction of such 
epis, however, frequently is a cause for complaint. The time re
quired to lay a new firing t.rack and prepare it for action may vary 
from two to three days. 

253 .. MERITs.-The merit of the carriage is that it can be fired 
at the maximum eleyation without the installation of firing plat
forms, which are difficult to install or transport. As just men
tioned, occasional,ly the time required for the installation of a firing 
track may be a cause for complaint. This is not ordinanly t.rue, 
however, since the targets on which such guns operate in land war
fare, are fixed, and some leisure is av.ailable in preparing for action. 
They are practically self-contained, in that they require no auxil
iary equipment for their service. The mount as it is seen on plate 

.280, practically in traveling order, can be made ready for action in 
It'Ss than an hour, as shown on plate 282. . 

254. DEMERITs.-This mount was designed during the active 
. period of the war and was so designed as to be capable of construction 
in a minimum of time with the manufacturing facilities available. 
No internal traversing mechanism for fine adjustment of the gun in 
azimuth has been provided. Such a mechanism is desirable and if 
more t.ime had been available it is probable that it would have been 
provided. When considering large gun railway mounts from the 
standpoint of their use for coast defense, as well as for land warfare 
it is not certain that this is a desirable type. It is probable that a 
rolling recoil type of carriage can be operated successfully against 
a moving target, but it has not been satisfactorily proved. For 
such a valuable gun it seems now that its carriage should be so 
designed as to be fitted not only for field service, as this carriage is 
fitted, but likewise so designed as to be capable of installation on some 
type of rotable platform in order that it may be easily and accurately 
traversed and efficiently operated against moving targets. 
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12.-AMERICAN 14-INCH GUN ON SODING TYPE RAILWAY MOUNT, 
MODEL OF 1918. (25) -

255. This is a mount of the sliding type. The gun is supported 
by means of its trunnions directly in bearings attached rigidly to 
the side girders of the car body. The gun and mount slide back 
together along the track in recoil exactly as the lO-inch and 12-inch 
sliding mounts. General viewS are given on plates 286," 287,288, 
and 289. This is one of the two designs made up in France in 
August, September, and October, 1918, by a combined force of 
French and American engineers. The French Government had 
arranged to purchase forty-five 14-inch, 50-caliber guns from the 
United States; hence the decision on the part of the French and 
American technical services to combine on a common design of 
carriage. No carriages of this design have been manufactured and 
it is probable that none will be. The other of the two designs men
tioned above is the next mount described. The essential difference 
between the two mounts is that on the model 1918 it was pl!tnned 
to use a maximum of structural steel, and on the model 1919 a 
maximum of steel castings. This resulted, of course, in radical 
differences in the details of design of many mechanisms, as will be 
observed in the detailed descriptions. 

256. GUN.-The gun employed with "this mount is the 14-inch -
naval rifie, Mark IV, Modification I, of 5O-caliber length. It was 
to be fitted with a trunnion band screwed and shrunk on, plate 290, 
and it was intended to swing the breechblock to the side instead of 
down. The breech was likewise to be equipped with a counter
weight, plate 291, to allow mounting t~e trunnions as near the 
breech end as possible. "The breech mechanism has been described 
in detail under the 14-inch naval mount, Mark I. 

257. RECOIL MECHANISM.-No recoil mechanism, as it is ordinarily 
understood, is used in this mount. When the gun is fired, the shock 
of roooil is transmitted by the trunnions directly into the car body 
and the entire mount slides back on the track, being stopped by the 
friction between the sleepers in the bottom of the car, and the special 
firing beams laid on the ties. 

258. ELEVATING MECHANISM.-The gun can be elevated from 1 
degree 30 minutes, the loading angle, to a maximum of 38 degrees, 
by a combined hand and electric power operated mechanism, the 
design of which is shown on plates 292 and 293. The elevating rack" 
is bolted to the counterweight on the right-hand side, and as noted 
before, the gun can be elevated either by hand power through the 
handwheels moun tea on the tops of the two side girders, or by means 
of the electric motor located some distance forward and between 
the girders. The power for operating the elevating motor was to be 
supplied from a gasoline-electric generator that was likewise to be 
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mounted within the car body. This same generator was to furnish 
power for elevating the gun and for translating the mount along the 
track. To prptect the generator from being damaged by excessive 
strains in firing, it was intended to mount it on a sliding base equipped 
with spring or hydraulic buffers. When operated by hand, one 
revolution of the handwheel moves the gun thro.ugh 0..48 degree in 
elevation. The motor is 7i horsepower and is connected with the 
worm shaft by means of a chain. A clutch is provided so that the 
handwheel does not rotate when the motor is being used. An 
antifriction device of the design shown on plate 294, is incorporated 
in the mechanism. This type of antifriction device is considered 
preferable to that employed on the model E and the naval mount, 
Mark I, in that it includes Belleville spri~ which are compressed 
on firing and· permit the shock of recoil to be transmitted more 
directly through the trunnion bearings. It is the same in design 
as the mechanism used on the 12-inch, 50-caliber gun mount, plate 
178, and the 16-inch howitzer mount, plate 357. Its action on the 
16-inch howitzer mount has proved particularly efficient. 

259. TRAVERSING MECHANISM.-Wide traverse can be secured 
with a mount of this type only by operating it on a curved track. 
The one difference between the operation of this mount and the 
to-inch mount, under which the operations have been described in 
detail, is that the piece is both traversed and returned to the firing 
position by electric translating motors mounted in the extreme 
forward and rear trucks. This motor driven translating mechanism 
is shown on plate 295. The electric current is supplied from the gaso
line-electric generator mounted in the car body. On this plate, it will 
be observed that the electric motor (20 horsepower), drives by means 
of a spur gear, a longitudinal shaft, which in turn drives a cross shaft 
by means of miter gears. This cross shaft drives by. means of two 
sets of spur gears, two other cross shafts on the second of which are 
mounted three sprocket wheels. Chains conne.ct these three sprocket 
wheels with other sprocket wheels on the three nearest axles. A 
solenoid operated clutch is provided to throw the motor out of gear 
in the event of an excessive overload. This translating mechanism 
on each truck can likewise be driven by hand by means of four 
handles, two on each side of the truck. Provision is made likewise 
for traversing the entire car body on the span bolsters in a manner 
similar to that employed on the 14-ineh mount, model E. The 
details of this mechanism are shown on plates.296 to 302. A traverse 
of 2.5 degrees on each side of the center line is secured through the 
provision of a traversing table or bolster with a pivot casting rigidly 
bolted to it, plate 295, which at the bottom, turns in a center casting 
bolted rigidly to the main bolster and at the top, turns in a center 
·casting which has guides machined on two sides, and slides in grooves 
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cut in a casting bolted rigidly to the car body. A nut is machined 
in the top of the upper center casting, in which the traversing screw 
turns. The ends of this screw are turned down, plain on one end 
and with rings at the other, plate 296, and are fitted with bE'arings 
which are a part of the casting bolted' rigidly to the car .body. 
,When the car body is exactly on the center it may be locked for 
traveling, plate 297. On the extreme ends of the screw, are mounted 
sprocket wheels which are operated by chains, sprocket, pinion, and 
handwheels mounted on both sides of the .car body, platE'S 298 and 
299. The car body rests on the traversing table by mE'ans of two 
sets of rollers, plate 300, and the traversing table rests on rollers 
carried in the main bolstE'r, and of a dE'sign shown on plate 302. 

260. GUN CARRIAGE.-The gun carriage is incorporated with the 
car body and the two are described together in the next paragTaph. 

261. CAR BODY.-The car body or main frame consists of two heavy 
structural steel box girders connected by deck plates and structural 
steel transOIns. The design is shown in detail on plates 303 to 308. 
The cast-steel trunnion bearings equipped with antifriction devices 
are mounted on the tops of the side girders. The 50-kilowatt gaso
line electric generator set is mounted forward bE'tween the girders, 
and the sleeper jacks and sleepers are assembled in the bottom of the 
girders. 

262. ANCHORAGE.-The anchorage system is, in general, like that 
of the lO-inch and 12-inch mounts and the French sliding mounts. 
The bearing stringers on which the mount slides are lO-inch, 40-pound 
I beams. Eight lines of these are bolted to the ties on thE' inside and 
outside of the rails.' Six sleepers, five undel' the main body of the 
mount and one under the rear span bolster, transfer the weight of the 
mount to the stringers and transmit the firing load. Each sleeper is 

,made up of three heavy timbers bolted together and is supported on 
two jacks for vertical movement. The design of the jacks and 
sleepers is shown on plates 309 and 310 .. The ~leeper undE'r the rear 
span bolster is provided with steel shoes which bear directly on the 
rails. It is ordinarily estimated that about half of the weight of the 
mount is transferred to these sleepers in preparation for firing. 

263. TRUcKs.-The trucks are special five-axle locomotive type 
with 6 by 11 inch inside journals and 33-:-inch cast stE'el whE'els and 
structural steel side frames, deck plates, and transoms, plates 311 and 
312. Hand and air brakes are installed on the exterior trucks, 
plate 313. 

264. AMMUNITION SUPPLY SvsTEM.-Ammunition is transported 
from the ammunition car to the mount by means of a shuttle car, or 
transbordeur, of the design shown on plates 314 and 315. This 
transboroeur carries five full rounds of ammunition. The two ends 
of the top of the transboroeur are made up of hinged wings, whic,h 
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are swung around and locked to the main frame in traveling. The 
transbordeur is equipped with an ammunition truck, which can be 
run forward on the forward wings by means of a hand-translating 
mechanism until it is under the jib crane mounted on the rear of the 
mount, plate 287. The projectile is transferred by this crane to 
another truck on the loading platform. This second truck has a 
tray of such length that when the truck is moved to the forward end 
of the loading rail and locked in place, the tray projects into the 
breech of the gun. The projectile is rammed by hand. Ammunition 
cars of the same design as those used with 8-inch guns, plate 106, but 
with special fixtures for this size and weight projectile, were to be 
used with this mount. 

I4IN.RAlLWAY MOUNT-MOOElI9t8 
TOTAL WOGHT 618.000 Las. 

I! I tIl' 

U.s. COMPOSiTe 
CLEARANC[ DIA&RAM 

PLATE 285 
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