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PREFACE. 

The following treatise on railway artillery wae originally sub­
mitted as a. part of the final report of the Railway Artillery Unit, 
Artillery Section, Engineering Division, Office of the Chief Ordnance 
Offieer1 American Expeditionary Forces in France. This report was 
made up at the close of the World War of 1914-1918, and W&S 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 inforn111.tion would perm.it, 
&II railway artillery completely or partially dl'Signed by ouraPlves, 
our allil'B, and our enemies in that war. 

In preparing this revised report1 two factors were kept particularly 
in mind with reference to the change in railway artillery requir6ments 
of the UnitedStatesArmy1 which had taken plecesince the completion 
of the first report. 

The fl.mt fa.etor is the time available for the construction of the 
artillery, throughout the period of active wane.re. The a.im we.a 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 warf a.re in France. Only limited ma.chine 
facilities were available and speed was the essence of every problPm. 
Now that the war is ended conditions are VMtly diff<'rent; we are 
not in so great a hurry as we were a yee.r ago, and we may assume 
that any, or all, machine facilities that might be required for e.ny type 
of carriage are available. 

The second factor is 'the chuacteristics required of the mount. 
During the active period of the war, &s noted above, any mount 
which he.d been found satisfactory for land warfare would serve; 
now only such mounts as are adaptable also to coast de(ense should 
be considered for new design and construction. 

It is the object, therefore, of this revised report: First, to embody 
in available Jorm a.s much as pnssible of the iruormation concerning 
railway artillery acquired through experience in the war just ended; 
and second, to indica.te the application of this information and the 
lessons learned to the present and future problems of the Ordnance 
Department, the for:matfun of a new program of construction for 
railway artillery. 

(6) 
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The recommendations contained herein should not be considered 
official, since tht'y have not been so approved by any regularly con­
stituted boa.rd of the Ordnance Department. They are the nna.J 
conclusions of the writer bBBed upon over two ye&l".!! close 11.SSoeia.tion 
with engineering work on railway artillery both in Europe a.nd 
America. · 

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

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

(b) Exam.ine.tion 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 11.nd 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 tbe J.'rench 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 
boon secured, or in which additional information may be found. 

Much of the material given in the d<',scriptions 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 
u such. For this reason the report has been divided and is published 
in two parts. The one part contains all information of e. genera.I 
character, as well as the descriptions and tabular data on the American 
and German mounts. The other volume contains descriptions and 
tabular date. on all of the French, British, and Ite.lie.n mounts and is 
issued as a confidential publication o.nd is not for general distribution 1 
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 bee.ding of Appendix I is con­
sidered as going properly in this work, because the guns instrumental 
in the bombardment were mounted on a railway carriage. The 
"Study of the relative efficiency of different calibers" given under 
the heading of Appendix II is included because it has an important 
bearing in the discussion given on the "Scope of Utility of Railway 
Artillery," and on the conclusions with reference to the types of 
guns recommended for future construction. The description of the 
eoe.st defenses installed by the Germans in Belgium is given, under 
the he&ding of Appendix III, because these defenses included railway 
a.rtillery and because the future problem of America with reference 
to railway e.rt!llery is ~ intime.tely connected with the plans on 
ooe.st artillery. 

The undersigned desires to acknowledge his indebtedness to Ce.pt. 
W. F. Dietrichsen, who he.s a.ssisted in the collection of all data and 
preparation of the original report, e.nd to Maj. Hugh Pastoriza, who 
has 8.8Sisted so effectively in preparing this revision. Appendix II 
on the "Relative efficiency of the different calibers" was prepared 
by Maj. Hugh Paatoriza and Capt. R.H. Kent. 

H. w. MILLER, 

LietlUoo:nt-Oolorul, Ordnanu Dt]Hlrlmenl.. Unittd Statu Army. 
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CHARACTERISTICS, SCOPE OF UTILITY, ETC., OF 
RAILWAY ARTILLERY. 

HISTORICAL INTRODUCTION. 

1. Railway Artillery seems not to have been recognized a.q an 
important and separate subdivision of Artillery before the outbrea.k 
of the World War, 1914-1918. For this re11.Son 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 hns been able 
to find any record was employed in the Confederate Army under 
.Me.j. Gen. J. Bankhead Magruder, on June 29 and 30, 1862, at Savage 
Ste.tion, 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 de.ta 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.---Olftdal records ol the War ol the Rebelllon, Vol11me XI, ~ ~- pAl!e 57~ (1).1 

HEADQUAttTEas, Juru St.Ii, 1861. 
Col. J. Goiio..1.s, 

ChVjof Ordnanct Dtpt. 
CowN~L: le there a poa!!ibility of constructiDg an iron-plated battery, mounting 

a heavy gun on truck!!, the whole covered with iron, t.o move along the York River 
Railioa.d? Please 11ee what can be done. See the Navy Department and offi~l'll. 

If a proper one can be got up at once, it will be ol immenae advantage to 1111. Have 
you 1r0t any mort.are that we could put at some point on the fail.road? 

Very respectfully, 
R.E.LEB,~-

(B.-Seme relsenoe, PllB6' 67fi..'i7611).J 

HEAOQUARTERS, Near Richmond, Va., Jum 5th, 186t. 
Capt. GEORGB MINOJl, 

ChUf of Ord1141'Ct and Hydrography: 
The Armstrong gun, if mounted on a field carriage with it.a 11upply of projectiles, 

will be of immenae importance to us. Can we not have it in the morning? The 
mnaller gun (PuTott) I think we have enough a.t pre!!ent. I am very anxioUB t.o ba.ve 
a railroad battery. I wrote to Colonel Gorgas on the subject this morniDg and aeked 
him to get you and Brooke to aid him. Till something better could be accomplished 

(9) 
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I propoee a Da.h.Jgren or colu.mbiad, on a ship's carriage, on a milroad fiat, and one of 
your Navy iron apro1111 adjusted to it to prot.ect gun and men. If I could get it in posi­
tion by daylight tomorrow, I could utoniah our neighboni. The enemy cannot get 
up hia heavy gunll u.cept by railroad. We muat block hia progrem. 

Very mepectfully and truly, 
R. E. LH, Gmerol. 

(C .-a.me relerenfe, pate 610 ( 1). J 

HEADQU .. UlTERll, Dubb'1 Hou., Viz., /uM 11, 1861. 
Hon. S. R. YALLORT, 

St~~ of IN Nrn'lfl, Ridmumd, Va. 
SIR: I have been informed by Colonel Gorp.! that the railroad battery will be 

ready for 1181'Vice lnmonow. Inasmuch a11 this battery has been constructed by the 
Navy, I would be pl81l88d if you would a.esign an officer and a requisite number of 
men to t.&ke charge of and operate it. If you deeire to do llOI I request that you will 
deeignat.e the officer at once, 1111 I wilih to pla.ce t.be battery in position t.omorrow. I 
1m very much obliged to you for your JrindnMi 88 well ae promptneeB in its con­
etruction. 

I am, very respectfully, your obedient aervant, 

General R. E. Lu, 

R. E. LEE. 
[D.-Ba.me ~.PAI" 615 (l).J 

OPJ'JcE OP 0RDNANCll: .i HYDB.OGRAPBY, 

Ridlm.<Jfl.d, Va., June 14, 186t. 

Comdg., .ic., 7lt<rT Ridlmond, Va. 
GsNBRA.L: The milroad iron-plated battery deeigned by Lieut. Iohn M. Brooke, 

C. S. Navy, has been completed. The gun, a rifted a.nd banded 32-pounder of 67 cwt., 
has been mounted and equipped by Lieut. R. D. Minor, C. S. Navy, and.with 200 
rounds of ammunition, including 15--inch eolid bolt shot, is now ready t.o be transfered 
to the Anny. I have the honi•r to be, 

Very zespectfully, your obedient ll&V!l.nt. 
GEORGE MINOR, 

Commander, in C/ia:rgt. 

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

[ E.-Olllctal rerord5 olthe War ol the Rebe!Uan, valum• XI, part 2, page 864.(l)J 

EXTRACT F.11011 REPORT OF llAJ. O!l:N'. J. BANKR&AD llACORUDER, C. S . .\ .• OPERA­

TIONS JUNE :»-30, 1U2, AT SAVAGE STATION. 

Ts.king my position on the ra.ilroad bridge, which rommanded 11. good view of the 
fight and the enemy's line of battle, J directed the railroad battery, commanded 
mOf't efficiently by Lieutenant Bs.rry, to advance to the front, eo ae to rlear in eome 
degree, the deep cut over which the bridge was thrown. and t.o open fire upon the 
enemy's m-s below. which wa.e <lone with tcrrihle effect. The ent'my !!OOll bro11gbt 
the fire of hill 11.rtillery and infantry to bear upon the railroad battery and bridge 
while he advanced e. heavy line of infantry to support the troops already engaged to 
capture om artillery and turn our right flank. 

[ F.-Same relerenco, I>8iff 717-718. (l ll 

EXTB.ACT FROld. REPORT OF MAJ. OEN. LAFAYETJ"E 11
1LAWB, C. B. A., DATED JULY 20, 

11142. 

Lieutenant Barry of the s.rt.illery had been for eome daye previous placed in chs.rge 
of a 32-pound rifltid 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 rifle Bhotll 

on the eidee by thick wall.ii of wood lined with iron. HU. battery moved down the road, 
keeping pace with the advance of the troops, and by hill fire uinoyed the onemy 
wbene\·er the range would allow. 

[BatUe1111DdleadenoftheClvtl War, volu-2, ~Sill.(2)] 

(Here will be found a report made by Maj. Gen. Wm. B. Fri..nklin, United Btatee 
Army, describing t.he appro&cb of tho BiJway battery uaed at Savage Station.) 

{Same refere~. pege 37,.(2)) 

(Here will be found a sketch showing the oppoajng forcOll at Savage Station and the 
marked location of the railway battecy.) 

Gen. Joseph L. Brent of the Confederate Army mentions in his book 
"Yobilize.hle fortifications" (3), first published in 1865, and repub­
lished in 1916 by Williams & Wilkins Co., Baltimore, that a 32-
pounder gun was mounted on a standard. flat car and operated at & 

point called Savage Station on the Riclunond and York River Rail­
way. To quote, he says: 

However, it Wlll'lmy fortune to witnt!8'1 perhaps the first fire t.hat Wiii! ever delivered 
in actual combat from an armored railway ~n. 

During the American Civil War, in 1862, the ConfedeBte authorities prepe.md in 
Ri<'hmond a railway battery armored with railroad iron and carrying a 32-pounder 
gun in front of the engine. The iron ehield only covered the front of the battery, and 
Wiii! pierced by an embTBSure, but the !!ides and rear were unprotected. 

When, in June, 1862, Lea m~e his flank movement against McClellan, oneofthe 
Seven Daye' Battlee WBB delivered on the line of the Richmond and York River Rail· 
way, at a point called Savage Station. 

The iron railway battery wae eent out on this road from Richmond, and Maj. Gen. 
Ma.cGruder, comme.nding the (',onfedera.tel!I at Savage Station, ordered t.hi!I battery to 
advance and fire on the enemy. 

It moved, propelled by steam, Jown the track, &.nd pueed into a deep cnt, and 
from this cut opened with ill! 32-pound gun, and burst ite shell beyond tht> first line 
of the Federa.ls, and over the heads of their reeervea, forcing them w shift their 
position. 

About the same time the 111rirmishere of the opposing force& became engaged and I.he 
lin611 of battle were deployed. resting on the right 11.ide of the railway. 

The Union line was a little beyond t.he cut from which the 11lilw&.y battery fired, 
and at right anglee to it. If the battecy hs.d advanced it would have completely 
enfiladed the Union line at short range. and must have broken it; but owing to the 
fact that the sides and rear of the battery were open and expoeed to the fire of the 
etinnillhel"I!, and to the further fact that the field of fire of the gun was limited by ita 
embra.su.ree, the battery could not advance; and as the skirnlieh fire approached, it 
withdrew. U gl1D8 had been mounted "en barbette" and the gunnel"I! and machin­
ery protected by only bullet-proof annor, and if there had been half a dozen such bat­
teriel!I. they could have eaeily broken thP Federa.l line of battle and have cut off thair 
reeenrl'9. large nt1mbeni of which were llt.ationed on the left of the track. 

Particular attention is invited to Gen. Brent's hook. During the 
Civil War he had been particularly impressed with the effectiveness 
of the Un.ion gun boats operating on the larger rivers and in the 
bayous at the mouths . o( the smeller rivers, especially in Louisiana, 
Alab&ma, etc. He wss thoroughly convinced of the futility of forti-
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fying inland cities against siege by means of ma.sonry fortB, etc., and 
was much impressed by the eff ectiveoess of the Union gunboatB just 
noted, with the possibilities of fortifying and protecting any large 
railway center by means of artiUery of all calibers mounted on rail­
way carriages. Some time before 1870, while in Frabce, a discussion 
that he had with reference to this scheme of fortifying inland cities 
ca.me to the ears o:f Napoleon III, who called Gen. Brent into a con­
ference with reference to the practicability o:f his scheme in fortifying 
Paris. N e.polean was so much impressed with its possibilities that 
he detailed several officers to conduct Gen. Brent on a tour of inspec­
tion of the fortifications of Paris. These officers were likewise 
impressed with the possibilities of the scheme and submitted to 
Napoleon a report recommending its adoption. This report waa 
forwarded by N apoloon to his army staff and was quite unfavorably 
received; a.a a consequence the ple.n was 'rejected. Gen. Brent 
discusses the Franco~P~ian W e.r 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 Petel'l!lburg in 1864. One of these guns, plates 
2 and 2A, WM a. 13-inch muzzle-loading mortar, 2. 7 calibers in length. 
This mortar weighed 17,000 pounds, used a spherical shell weighing 
220 pounds, and a. powder charge of 20 pounds. The records available 
indicate that this mortar had a range between 3 and 4 miles and did 
effective work in the siege. It will be noted in pl.ate 2 that the car 
on which the mortar is mounted seems to be me.de up of two st&ndard 
trucks on which an improvised platform has boon pla.ced. It i...'l 

understood that this carriage failed after the mortar had been fired 
several times and the.t thereafter the practice wss to tra.nsfer the 
mortar and its platform, as shown on plate 2A, from the railway car 
to a more solid foundation. This railway mount W8S called "The 
Dicta.tor" 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 i.s given in Professional Papers1 

Corps of Engineers, No. 14, Siege Artillery in the Campaign Against 
Richmond, by Bvt. Brig. Gen. Henry L. Abbott, United Sta.tee Army, 
1868 (5), The following is quoted from page 23, referring to the 
campaign of 1864: 

The great weight of the l 3-inch mortar (17 .000 poundt1) renders it difficult to move 
md eome Mtii!faetory experiment.a were made with a novel platform. An ordinary 
railroad pW.iform o:ir (eight wheels) wa.utrengthened by additional beams tied at.rongly 
by iron rods and W8.l3 plated on top with iron. 
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The mort<sr w!l.l.'I pl1M:ed npon thil!I 1'11.r (top o! mortar 9 fret above track). and run 
down on the City Point Railroad to a point near our line!! where a ('Urve in the tn.ek: 
afforded facilitiee for ('hanl{iDg th11 plane of lire by advandng the car or drawing it 
h11Ck. The mort&r fired with 11 pounda of powder, reroiled I-than 2 feet on the car, 
which moved JO or 12 foot on the t!'&Ck. The effect ol the <'hAl'J!'tl WM taken up with 
out damage to tho a:r.lm1, eveQ whon the full allowance of 20 poundll of powder Wll' 

ueed. This mortar. whoee shell would crnllh and explode any ordin&r)I field maga­
r.ine. excited dread amon~ the Confederata gunni'l'!!, 1L11d WM eflectivo in indu<'.ing 
their enfilading batteries on Chetlterfield lleightl to dieoontinue fire upon the right of 
our line. 11.8 practice was excellent. At the Battle of the Mine. u repol'Wd by three 
different observere 11ta.tioned at different points. the explO!!ion of one of its !!hells blew 
a. Confederate field gun and carrilij!e above the parapet at a nLnjltl of about 3 .600 yanh!. 

Of rour&e with this ple.tfonn the plane of the fire mUl!t be nearly parallel to the tl'l.('k 
or the mortar will be dil!lno1mted. but by pla.ring the car on a. cnn•e a very ronaidera · 
ble tre.vel'lle cau be Ae<'Ured without difficulty. 

The fact that Gen. Abbott mentions that this mortar which 
operated against Richmond was mounted on a standard flat car 
seems to indicate that it is not the same mortar that was photo­
graphed by Brady at Petersburg. The mortar carriage shown in 
pla.te 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 w11..-; no recoil mechanism. The following de.ta is 
given with reference to weights and dimensions: Weight of truck 
with gun ca.ITiage, 38 tons; weight of powder charge, l08.9 kilogr&.UlSj 
muzzle velocity, 472.4 meters per second; recoil length, 11.63 meters 
up a 2.5 per eent grade. 

6. Mention is made of e. proof mount i'mploye<I by th6 British for 
a 26-ton gun in the proc11edings of tho !n:'ltitute of C'ivil Engineers, 
November 22, 1881, {7) undor tho dif;cussion of tho offeet of reeoil on 
field carriages. This mount consisted of ~n ordinary coast type of 
gun lift carriage mounted on two four-wheel tru('.ks and is simiJa.r in 
many respects to somo oi the Schneidc;r mounts, improvised Crom 
coast dofenso guns and used in the European War. App1m111tly this 
mount was used as a rolling recoil mount and wa.s not anchored to 
the track. In the discussion, it is mentioned that tho tot11l recoil of 
the gun on the carriage was 3 feet and that the movement o( tho 
railway car began when the gun had reaehed its nrnximum valor.ity, 
i. e., 11.fter a recoil of about 6 inchos. 

7. In the minutes of the proceedings of the Royal Artillery Insti­
tute, volume 15 of 1888, (8) there is an artide dealing with experi­
ment:;. made at Delhi, India, January, 1886, with a 40-pounder 
breech-loading gun on a woodon naval carriagl\. Tho railway cars 
on which this carriago was succASSivoly mounted were of 1 meter 
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gauge. The naval ce.rril\ge mentioned above, carried the gun 
directly with no recoil mechanism. Two typ6S of cars were em­
ployed; the first we.s a light f'our-whool car, 6.5 by 13.5 feet, and pro­
vided with a wrought-iron underfrsme. The weight of the car, 
light, was 2.87 tons and with. the gun, 9 tons; the sorond 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 tho sleepers and props were also tlmployed. 
The guns were fired a.t right angles to the track. Firing proved both 
of these arrangements to be uustablo, although the eight-wheel car 
jumped much less than the four-wheel ca.r. In subsequent experi­
ments the ca.r was loaded with rails to a total weight of 19 tons, and 
the gun was placed over the forward truck with-its centor line 7 feet 
0.5 inches a.hove the rail. This appeared to give se. tisf actory re­
sul ts with the eight-wheel car. The truck springs were doflectod 
0.437 inches, but the wheels wern not lifted from the track. The 
conclusion stated in this article is that the scheme is suggested as 
satisf'11ctory, although much would probably be gained by clamping 
the mount to the rails. It is mentionod that tho oscillation of the 
car is so great that a 1Uan could probably not stand on it during 
firing. 

8. A description is given of experiments me.de hy the British in 
1896 in the "Revue d' Artillerie," volume 50, page 34, of 1894, (9). 
These experimtints were made on the railroad botween Brighton and 
New Haven with a train of e.rmoroo cars on which field guns were 
mounted. It was possible to fire these guns in all directions. The 
cars were solidly fixed to the rails by specie.I brakea and remain(l(f 
stationary even when the guns were fired in the direction of the 
track. In certain French publications, (10) mention was found of 
the Ce.ct that both the Krupp and Skoda works conductoo experi­
ments between 1890 and 1900 on the uso of the light field guns mount­
ed on railway carriages. 

9. The first concrete results of the interest of the Freneh Technicol 
Service in railway artillery e.ppee.rod in the eighties when Gen. (then 
Col.) Peigo.e booame its advocate. The first papers appeared in 
about 1883, and his work culminated in experiments carried ou with 
t.he 155-m.illimeter Howitzer in 1888, and the construction of materiel 
developed from these ex:periments for the coast defenses of Denmark, 
plates 4 to 7. About the same time the St. Chamond Co. developed a 
disappearing carriage on railway whools for tho defense of fortifica­
tions and coasts. Carriages of this type mounting 120-millimeter 
guns, plate 8, were furnished the Swiss Government for the dcifonse 
of the Rhone Valley. 

10. Tho 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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War in I ~99-1900. One reforence to the guns usml in this war is 
found in the lecture givon hy ('upts. Porcy Scott and H. A. Limpus 
in Hongkong, and puhlishC'd hy tho Hongkong DaiJy Pr<~<J on 
June 1:~, 1900, (11). In this lecture mention was first nrndo of tho 
4.7-inch gun mountod on a rnilway c.arriage- and Us('(i at Lady­
smith. The mounting for thi:;i gun ('Onsistod of four pim·f'.'J of timher 
14 feot lohg by 12 in<'hos square, pl11tc 9, pltH·C'd in the form of a <'ross. 
Th.e ordinary ship mounting wa!'l arrnng0<I on the contor of this and 
held in placo by bolts pas.<Jing through to a stool plate urHfornMth. 
The gun carriage was set over the spindlo of this mounting and 
screwed clown by its clip platfl. Tho r11ilway car on which thiH <·ro&<J 
of hoM~y wood boams was placod was a.n oigh t-wh(1ol drop framo flat 
car. Tho locturo further montionoo tho.t while the anuy was oper­
ating in the Spion Kop dirortion, Gen. Barton who was nl·tive at 
Chiove)y wanted a 4. 7-inch gun mounl,(>rl on a railway carriago to 
shell a new position that ht1d been orC'upiod by the Boors. Thero 
was no time to make a new mounting, 80 one of tho ph1tform mount­
ings simi]ar to thoso s<mt to Ladysmith was pla<"mi on a. low trurk 
and securod down with chains. The f!n<ls of th('. trnnsvorso timbor 
wore cut off to allow the carriago to pa>1s through the tunnoli::. 
Very little recoil "'·aR transmitterl to thn trnr k nnd tho ~un couJd Im 
firod across the track s11.fo1fa<"torily. Tho mount was arranj!erl for 
removal from tho car nnd im1tollation on thC! ground by thn use of 
suppfomento.ry beams, replo.cing thm-m partially cut off. Three 
more mounts liko this were made up and usod against the Boers in 
the attuck at Pieters Hill. 

l L The limit of dev<•lopment of this type of artillery prior to 1914 
ap1>etU'S to have been the 200-miOimeter howitzl'r mounts, plato 10, 
constructed by the Schnei<l<1r Co. for the Penwinn Government in 
1910. These represented renlly very Ii t tie l)d,·o.nce ovcl' f he id<:'as 
of Gen. Peigne as worked out by Cs.net o\•er 20 years previousl~-. 

12. The invasion of Belgium in rn 14 gave the first. in ti mat ion of 
the great German 42-ccntimeter mortars. There is e'7ide11cl' to indi­
cate that some of these were mounted on railway carriages. Others 
were mounted on wheeled carriages. A littll" later tho Frc.'nch impro­
vised a mount for thoir 30.5-millimcter gun. 

13. Jn t.he Engineer for September 3, I9L"i, 12 photographs ttre 
given showing 4.7 and 6 inch guns, mounted on platform cars and 
with shields over them. A photograph is given also of e. 12-ponnd<'r 
mounted on the car. These mounts were mnnufo.dured and US(\d in 
South Africo.. All of them were improvised from available guns and 
locomotive and tender trucks, except in the case of the 12-poundcr 
mount, for which a slnndard two-truck car was emploJ·ed. These 
mounts were provi<le1i with swinging arms and jack scrtJWs exl ending 
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from the nrms, similnr to the Schneider WO-milliml'for howitzer and 
the American original model 1918 8-inch mount. 

14. The character o( devl'lopment of railway artillery is perhaps 
best illustralC'd by t.he following table of mounts alrl'ady mentioned, 
as well as of mounts developerf during the European war. 

~J Ci.Uher. Ty Pf. Hake. 

-j------ --------,· 

I I 13-ln~h .........•. ld'ortAr. •·--·--·· lmpro.-bed. C'J\·f! War ....•.......•.. .' IRM 

~ 
1 

:~~~-:: :: : ::::: ~~;_it~.'::·._:::: :i ~hr.h~1:~:e_e_t:::: .. :: . :. : : : : : . :: . : : _ ,'°?~800 

i: ~m~~-<:Y:::; ~~~:~;·-/J #t~~i2ilUL<E>>< !m 
9 HI-Inch ........... , rlo ............. I l'nlt•d Stal<'> .\rmy (d.,.lgn ouly)..... lDl8 

I 

I 
I Appro.ll­

ma.te 
1 munle 
! l'tlH~y. 

Tmu­
mttru. 

300 
2'70 
3'611 
m 

,,900 
11, 200 
17,!l60 
IQ, ftOO 
37, 11()() 

1.5. A compurison of the fourth, fHt.h, anrl sixth it.ems above shows 
the enormous increase in power of railway artillery which took place 
at t.he beginning of the war. The seventh ancl eighth show the 
heaviest Jlieces actually constructed anci usl'd and the last is the 
heaviest mount on which design had hl'cn perle<'tNL Thus tho 
period of t.he w1tr has seen a Corty-Cold dcvl'lopment in the power of 
railway artillery. It is the high points of this development which 
will be traced in the succeeding sections. 



SECTION 1. 

CLASSIJ'ICATION OF TYPES OF RAll.WAY ARTILLERY. 

16. The various types ol railway artillery may be classified to 
e.dYantage by the characteristics of three chief factors in design­
travcrse, recoil, and anchorage. 

17. Before going into the details of these <"las!!ifications it should 
be emphasized that a wry large numher of the mount!! described in 
Volume 11 and used for illustrations below were designed and con­
structed under the greatest possible pressure, so far as time was 
concerned, an<l from whatever materials happened to be availahl<'. 
In consequence, many features found in them were the result o( 

this pressure, and in many ca!!es were inherently undesirahlf'. In 
the following, an attempt is made to point out, as clParly as pos­
sjble, these features which were the result of such forced improvi~­
tion. 

CLASSlftCATION ACCORDING TO METHOD OF TBA VERSE. 

18. Trll.verse is obtained in railway mounts by one o( thret'\ method~. 
These are: (I) By moving the mount n.long 11. curved track or cpi 
(nontraversing mount); (2) by rote.ting the rnilway carriage about 
e. rea] or iru.aginary vertical axis (car traverse); and (3) by rote.ting a 
top carriage rotahle with respect to the car (top carriage traverse). 
For illustrations or these methods see plate 11. 

19. NoNTRAVERBING MouNT.--On this t~·pe o( mount no pro­
vision is made either on the gun carriage or the railway car hoJy 
for traversing the gun; it can be pointed in azimuth only by moving 
the entire mount along 11. curved tre.ck. 

20. The most striking examples of this type are the so-ce.llc>d 
Schneider mounts on which the gun is either supported on the sitle 
girders of the car or on a gun carriage that is capable of linf'ar motion 
only, e.nd 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, e.nd the second (gun on recoiling top carriage) 
on plates 16, 17, IS, and 19. 

(29) 
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21. CAR-TRAVERSING MouNT.-The distinctive fel\ture ol this 
typo is the _pro"rision which is made for traversing the entir~ ur 
body. The gun is supported in the car body, either directly on rigid 
trunnions, or through a. cradle or top carriage without tu.verse, and 
it can ht> moved in azimuth only to the extent that it is possible to 
traverse the car body. As a rule this traverse is obtained by & slight 
movement of the cl\r body on the trucks, giving a few degrees on 
each side o:t the center line. Other mountia. 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 &."I well, re<1uire an elaborate 
foundation and lil'e generally provided with t\ large center pin which 
takes the horizontal component of the shock of recoil. Car-traversing 
mounts affording limited fire are illll8trated on plates 20, 21, 22 and 
23, and one allowing large traverse or &ll round fire is illustrated on 
plate 24. 

22. ToP CARRIAGE TR.AVE.RBI.NG MouNTs.-The distinctive fea­
ture of' this type is the provision of 1:1. top carriage rotable with 
respect to the car body. The amount o{ traverse varies on the 
different designs in use from l 0 to 360 degrees. In each of these 
d-esigns, with the single exception of the America.n 16-inch howitzer, 
model 1918 MI, either a more or less elaborate firing platform or 
some a:rra.ngement of outriggers is required: Top carriage tra.vel'Sing · 
mount~ affording limited fire are illustrated on plates 25 and 26, 
and those affording all round fire 11.re shown on plates 27, 28, 29, 301 

and 31. 
23. D1soussroN.-The nontra.versing mounts a.re all, to & cer­

t.a.in extent, impro•iso.tions. The French term them "a.ffuts de 
cireonstance . ., It is the concensus of opinion that, where time and 
facilities permit, e. small a.mount of trllverse at lea.st should be given, 
so that the gun may be trained closely in azimuth. The distinction 
between the other two type.a seems to be more essentia.lly on the basis 
of caliber e.nd muzzle energy. The top carriage type traverso is 
easily applied with the smaller guns while the car-body traverse is 
reserved for the heinier and higher powered ones. 

CLASSIFICATION ACCORDING TO RECOIL SYSTEM. 

24. R~il 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 pa.rt 
hack t-0 its original position. Such artillery may be classified in 
accordance with the extent of thi1:1 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 illustiatiorn~ 
of these types. The means of retardation and of return to battery 
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a.re varioUs but each is more or less characteristic of one of the above 
types and they will be described in detail under the appropriate 
he&de. 

26. Ca.t.DLE R1Wou..-The characteristic of this type is th.at the 
gun only recoils, moving b&ekward a.long the line of 6.re, in a sleeve 
or cradle. The gun is retarded and brought. to reet by me&DS of 
hydnulic buffers, or dashpote, atta.ehed to the cradle, e.nd with 
pistons which are rigidly attached to the gun. Return to battery 
is obtained by helical steel springs, or by the pressure of a.ir in a 
pneumatic roouperator 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 plo.tes 33, 34, 35 (spring 
counterrecoil) and plates 36, 3 7, and 38 (pneumatic eounterrecoil). 

26. ToP-CAJUUAGE REOOIL.-The characteristic of this type is 
that the gun is carried in a. top carriage, supported by wheels on fixed 
rails. The gun and carriage recoil together in a fixed dirootion a.long. 
these rails. Recoil is restrained by hydraulic buffers and retum to 
battery is obtained either by gravity, through the use of inclint'ld 
rails, up which tho gun recoils, by springs, or on some improvised 
mounts, by rubber bands. An air roouperator might equally well be 
used, but no example of such a combination is known. Examples 
of this type with gravity counterreeoil are shown on plates 16 and 39, 
and with springs or rubber bands on plates 40 and 41. 

27. SLIDING RECOIL.-The characteristics of this type are that the 
gun, car body, and trucks recoil together, the ca.r body.sliding on a 
special S4!t of girders incorporated in the track: The ca.r body is pro­
vided with wooden crossbeams or "sleepers" which are jacked down 
on the track girders in such a way that about one-half 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 e.nd Italian 
381-millimeter-are of the non traversing type and must be fired from 
a. previously prepared curved firing track or epi. Countel"-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 &nd rolling 
the 0ntire mount forward by the amount of the recoil. This is usually 
a.ccomplished by gea.r tra.ins a.nd 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 gum ordinary car pushers, 
applied in sufficient number, havo served e.s an emergency method 
of moving the gun back into ba.tt-Ory. Examples of this type of 
mount may he found in & wide variety of calibers on plates 12, 13, 
42, 43, and 44. 
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28. RoLLINO REcOJL.---The che.racteristics of this type arn that 
the gun, car body, a.nd trucks recoil together, rolling bac.kward on 
standard tr&.ek, the brakes being set to bring the mount to rest. Re­
tum to bn.ttery is ohtaiM<l by a winch mounted on the forward truck: 
the cable is attached to the track some distance ahead. Mounts of 
this t_vpe 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 foree 
of rocoil would he too great for the truck springs to stand. In e.JJ ex­
isting types the gun is mounted in a cradle, thereby giving a douhll' 
recoil system. This type of mount is usually provided with ce.r tr1n·­
erse, giving a smaB amount of movement in azimuth, &nd must, of 
course, be fired from a curved track to get a greater movemcn t. 
Plates 201 21, u.nd 45 show examples of this type of recoil system in 
combination with a cradle ag noted above. 

29. C-0MBJNATIONs.-Those various systems· are found in several 
combinations, also, in existing mounts. · 

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

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

Top-carriage-sliding recoil is found in the Schneider 270-millimeter 
howitzer a.s shown on ple.te 47. 

30. D1scuss10N.-Cradle roooil with air recuperation is probably 
the highest development in recoil systems. 

31. Top-carriage recoil was devised 40 or more yea.rs a.go for ooa.st 
def'ense guns operated at low angles of elcva.tion. It is not we11 
suited to firing at high elevations. This system is found only on ra.il· 
road mounts which have been improvised from available coast de­
fense ma.teriel1 and there seems no great reason why it should he 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 he manufactured in a minimum of time, it ha.e 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 la.ck of traverse mako it unsuited to 
email guns. The enormous trunnion Core.es which must he 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 le.ck 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 OP 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, 8.S follows: 

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 requiriug a ground platform; i. e., a structure 

fitting into and under the track. 
These schemes of anchorage are illustrated on plate 48. 
35. Mou:-.Ts REQUIRING NO STRUCTFRE.-The only mounts or 

this type e.re those with the combination o( cradle and rolling recoil 
mechanism, which fire directly from standard track. They are 
provided with car-body traverse, giving e. small movement in e.zi­
muth, a.nd must be fired from a cUITed 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 e.t angles under 15 degrees) 
o.nd Mark II (for elevations as great e.s 40 degrees), the 16-inch 
howit.zer, model HH8 MI (American), and German 38-centimcter 
are examples. These are shown on plates 20, 21, 45, and 364. 

36. MOUNTS REQUlRISG A TR.ACK PLATFORM.-ln mounts of 
this type a part of the vertical component of the force of recoil is 
taken by girders, pads, or floe.ts 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 ca.n have only very limited car traverse (a maximum of 
5 degrees), since a greater traverse will re~mlt. in an abnormal dis­
placement of the track. They are shown on plates 12, 13, 42, 43, 
and 46. The 194 and 240 millimeter Schneider mounts and the 
British 12-inch howitzers e.nd 9.2-inch guns belong to the class em­
ploying rail clamps or guys. They have top-carriage or cradle recoil 
and in soµie cases afford e.11-round fire. These a.re shown on plates 
16, 41, 49, and 50. The American 8-inch gun, plate 30, and French 
240-millimeter gun, plate 27, belong to the class using strut.s as well 
as track platforms and both permit of e.ll-round fire. 

37. MouNTS REQUIRING A GaotTND Pr,ATFORM.-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 floe.ts, as with the St. Chamond 340 and 400 
millimeter and t.he American 16-inch mounts, or it mo.y be e. very 
elaborate and specially constructed steel or concrete base, as with 
the Bstignolle..~, and the German 280 and 380 millimeter mounts. 
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NO SPECIAL ANCHORAGE 

!8JCK Pi.ATFOICl-1 ANCHOli!A&E 

6.ROi/NO PLATFORM ANCflt>RAGE 

CL.\.~~n·tc.\TlOS llF IUll,WAY AltT!LU~RY ACCORDI:-10 TO YETHOIJ OF 
A S"<'ll O JU !l E. 
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In almost all ca.see only a very limited traverse is possible. The 
German guns give all-round fire. The above noted mounts are 
illustrated on ple.tes 51, 52, 53, 209, 54, 24, 55, 56, and 57. 

38. D1scuss10N.-Two points e.re intimately connected with the 
type o( anchorage employed, viz: (l) The time neCl'BSe.ry to get 
into action o.nd withdraw the molIDt from position, and (2) the amount 
of traverse allowed. The former is important in effecting o. surprise 
and in withdrawing to avoid enem:r counterfire. It varies from 
e..lmost nothing on the first type, arter the epi is constructed, to per­
haps an hour on the best of the second type, and then up to three or 
four day:> on the very elaborate mounts of the ground platform type. 
As to traverse, the first type permits any desired amount, limitl'd 
only by the extent of the curve, a.nd 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 a.nd all­
round fire for medium calibers. It might be added that rail cle.mps 
e.nd guys &re devices adopted with tho lighter guns and a.re to be con­
sidered improvisations; struts have proved more efficient. 
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Sl<X'TfON ~. 

SCOPE OF UTllJTY OF RARWAY ARTILLERY. 

39. Experience with railway 11.rtillery in the present wa.r bas been 
almost entirely in land warla.re, so that the following is written pri­
m&rily to cover that field. A fina.1 para.graph is added, bowe'\"cr, 
coveri.Rg its use for coast defense. 

40. In considering the scope of utility of railway artillery in land 
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 whon hofl.vy mobile artil­
lery will not suffice. It is hence used only for offensive operations 
and special service, beiug organized as a separate reserve and not 
e.ttachoo to any one army. Except in sectors of a front, which have 
been quiet for a. long while, standard gauge railway lines rnn not 
easily he maintained closer than from 5 to IO 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 
C8868, as in the American St. Mihiel offensive of September, 1918, the 
railway a.rtillery wa.s run up to within 3 kilometers of the front lines. 
This point is diseussed more fully in section 7. 

41. Within the limito.tions noted a.hove, railway o.rtillery is util-
ized for the following purposes: 

Destruct.ion. 
Counter-battery work. 
In terdietion. 
Distant bomba.rdment for more.I effect. 

42. DESTRUCTION.-Jf~ire of destruction as executed by railwn.r 
artillery hs.s for objectives in general order of range: 

(a) Permanently fortified works, e.s concrete turrets, obse'n"a­
tion posts, sentry towers or observation posts, con<'rt'te 
rampart shelters, concrete cantonment shelters, gun 
ea.semates, flanking casema.tes, and flank trenches, con­
crete communication galleries, troop shelters, machine 
gun and antitank forts. 

(b) Bridges, culverts, cuts, and fills. 
(c) Balloons and towers used for observation and located at 

long range. 
(d) Centers of supply and distribution, e.s ra.ilroad ya.rds, sup­

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



82 

Except in the case o( (c) above, it is obvious that, for the purpoS<' 
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 (dl 
are ordinarily located at such ranges that guns must be used, It is 
evident that relatively large explosive charges &nd 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 cowiter­

battery work is ordinarily induded the destruction of only such 
enemy batteries as a.re so distant &A to be beyond the range, or so well 
protected as to be beyond the destructive power of the army artil­
lery. Occe.sionelly it may be imperative that certain batteries be 
put out of action in muC'h less time than would be possible with army 
artillery that must be movod up from some other loce.lity. In these 
<'ases, obviously, railway artillery capable of e.ll-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 
t.he most rapid and universal service. This would include mounts 
whose firing platform requires o. very small time for installation, and 
mounts provided with traverse for all-round or nearly all-round fire. 

45. lNTERDICTIOIC-The objectives of fire of interdiction are lines 
of communication, roads, railroads, telegraph, end 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 me._v be sufficient to sori­
ously interrupt traffic. During the day when observation is possible 
more active shelling may he 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 effeetive, i.e., immediately before, during, or immediately a.fter, 
an attack. 

46. DISTANT BoMBARDMEXT I-'OR MoRAL EFFEer.-The objec­
tives of bombardment for moral eft'ecl are large <'enters 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 civilia.n, 
to undermine the spirit of the army by weakening the more.le 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. Litt!P or no traver>ie is required. At least one shot per 
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hour is considered necessary to produce the desired effoot, and abso­
lute regularity in the bombardment is necessary for the maximum 
effect on morale. 

48. The single example of aetion from a gun of this sort was the 
bombardment of Pe.ris. The writer was in Pe.ris 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 dn.y of the bombardment, on 
March 23, 1918, there Wft.S considerable confusion, more because the 
people thought they were being bombed by airplanes from e. great 
height than from any other apparent reA.Son. From then on the 
effect could not be determined with any ccrte.inty·. There sl'eme<l 
to be as many people on the streets during the days of most active 
bombardment as on quiet days. When e. projectile would hur~t the 
people in that vicinity would appear startled but not frightened and 
always some would hurry in the direction of the rxplosion to sC'c the 
damage. All of the trains going west or south from Pe.ris were 
crowded in those days, but there was no evidence that the d(1parture 
of those people who lived in Paris was not caused by the steady 11.p­
proe.ch of the .C-ermans and the pos:>ibility of the capture of P11ris 
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 effoct wa.s not always evident 
outside. One shell hole seen in the Ca.rdens of the Tuilleries was 
a.bout 4 feet deep and from 10 to 12 feet in diameter. Furthor, the 
dispersion of the guns wus 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 
dame.go 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. 

to. AssJON){F:NT OF ~lotiNTS TO VARIOUS DunEs.-The follow­
ing rules govern the assignment of typL>s of railway artillery to the 
various duties detailed above. 

(a) Calibers of pieces a.re 11.SSigncd according to the resistance 
of the targets. 

(b) Types of piecC'S (mortar, howitzer, rifle) a.re assigned ac­
cording to range (see later discussion). 

(c) Types of mount.s (a.'i regards provision for traverse, an­
chorag{', etc.) are as..'iigned according to the number of 
different targets to be fired upon ancl the time available 
for preparation and change of position. · 
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Following is a. discussion of the significe.nce of each of the above 
rules. 

51. AssmNMENT OF CALIBERS AccoRmNo TO REsISTA.Nc:E OF 

TAROETs.-Railway artillery is far too difficult to manufacture and 
too ve.luable to he used except at the nearest possible approach to a 
100 per cent efficiency ha.sis. It would be most unwise to undertake 
to destroy certain hea.vy concrete fortification.a with 194-millimeter 
howitzel'S, involving the expenditure of a great a.mount of &mmu­
nition e.nd considerable wear of the guns and perha.ps, alter all, not 
accomplishing satisfactory result.s, when a few sheUs from a 320-
millimeter howitzer would accomplish the desired results. Further, 
it would be criminal to use 320-m.iJlimeter howitzers on machine-gun 
f ort.s, sentry towers, etc., iI 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 th.is fact, a.nd in preparing for their offensive in this 
region, decided to attempt the destruction of these shelters. 400-
millimeter howitzers were assigned to the work, !\nd with their great 
weight of projectile, high angle of fire, and consequent nearly vertical 
drop of projeetlle, accomplished very sa.tisfactory result.a. The shells 
penetrated the overlying earth and ch&lk to a depth of a.bout 50 feet 
and on bursting caused great sections of the roofs of the galleries to 
drop, imprisoning or killing the Germe.ns. 

53. AssIONMENT OF TYP!!:s AccORDINo TO RANOE.-As with 
resistance of target so with ra.nge, no more powerful gun should be 
employed than is absolutely necossary. Wea.r, first cost, and time 
of ma.nufaeture are e.11 much less on the shorter and less powerful 
guns. The following table, which is tak<>n from French experience, 
shows clearly the relative rates of wear at the various ranges. H 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. . CAllber · n ' J,Jt•1 , l~nj(lh. ~- rounas. 
! 

t':IO-lllllllmeur howit-.er ...... . 
2*-G howllr.er .............. .. 
240-mllllmer~r T. R. J!lm. .. . .. .......... . 
2~mllllmetor 1U0<lel 1!!113-6 • . . • • . . ..•......... 
:JOS.milllmet.er model 1893·6 .................................. . 

l.i II, 490 '· (0) 
2iJ 13, 700 I 3, IQ) 
77' ltl,800 2,~ 
40' 23,200 """ '° '1:7,000 ~ 

In regard lo the other two points, cor.;t and time of manufacture, 
only about he.If the t.ime is required to manufa.cturo u. howitzer as 
to make n gun of tho s11mo caliber, lighter machinery may be em­
ployed, nnd the cost i!! even less than half. 



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: 

Equivalci.t cliargu, ahowing relative wear of gum u:itA 11ariou. cAaTga. 

!Full charge t.alr8D "' 100 per cent,...,._, 

I 

No. of ~Inc-:- -;ID~ -1~-~~--;:--- -S.IDch I-a-~. II-Inch utnrb II 

~~ bowluer. ~'!:~~:· bowtt!er. h11wttzer.
1 

:2111 ewt. 30 cwt. howluet. 

1--;--- --1·.~ - - --- - - - --

1 5 1::' . .s ·-···-·---,.··-···-·· .................... ··--i:oo·· 

I 

~2 :~ :n .... i:·~-- ·-·-i:~-- ·--·i:~-- -·-·i;~-- :: 
.17 .oe .17 .07 I .IJT .OG .06 

i I .13 .06 .(fl ·°' , .Q.l .oa ·°' 
55. In view of these facts it would seem best to use the shortest 

gun and the lowest charge and muzzle irelocity possible. The 
closest point at which it is possible selely to locate the piece deter­
mines, of course, the range. Tdeal practice, therefore, would be to 
use the shortest piece of the required caliber, which at its most 
fa.vorabl~ elevation can realize this range. If the Mn.rest piece to 
the ideal which is avn.ile.hle hes a range materin.lly greater than that 
required, then it should ho fired with n.s much of a reduced charge1 
as possible. 

56. In t.his connection it is, of course, understood the.t the designer 
and builder and the users of the gun will probo.hly never agree on 
the question o! their proper use. A prime and proper desire always 
in the mind of the user is for grMter e.nd greater range. The 
designer and builder dislikes to see his machine abused and wishes 
to koep the muzzle velocity as low as possible. 

57. Ass10NMENT OF TYPEs OF MoUNTS AccoRDING TO Tn.rn 
AVAILABLE FOR EMPLACEMENT.~lt is t·O be assumed, o( course, th11.t 
the caliber and type of gun requirerl has first been determined in 
accordance with the resistance and range of the target. With nny 
given type and caliber of gun there will ordinarily be found o. series 
of mounts, some of which nff ord no traverse, others limiterl traverse, 
and still others ell-round traverse. Some mounts require no anchor~ 
age, others require ll simple arrangement whieh may be put in 
place in an hour ur less, while others use very elaborate emplace-­
ments, requiring from two to five days to install. The principle 
upon which mounts hnving various charaderistics as to traverse 
end extent ot anchorage will be selected, is that the least valuable 
gun and mount that. c1m be made to satisfactorily accomplish the 
desired results shall be used. This will permit t.he most valuable 
mounts und guns to be sa\·ed for that special and emergency work 
for which only they are Miapted. 



86 

58. Ordinarily, arrangements for the use of railway artillery may 
he made very deliberately. IC there is plenty of time, t.be nec&Wty 
for the use of a cumbersome firing platform may not be a bandie&p. 
There is no objection to having the men do the manual labor of put­
ting down a platform since, ordinarily, the battery commander ma.y 
he 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 hM talked would select 340 or 400 millimeter St. Che.mood 
mounts if be 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 object.ion 
to the use of mounts having small traverse and elaborate firing plat­
forms. 

59. For counter-battery work it is ordinarily necessary t-0 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, lik&­
wise, that it he possible to remove these mounts within a half hour 
or less. In such case>!, 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 empla.cem6Ilt 
will he 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 a.re from practice. 



It-Inch tlo,..lt&er, AmMIC&D. 
!~Mn.ch~. A!!Wlcan. 
l'l-lneh 11.owlU.er, American. 
111.-lnch gun, A~CIAI\. 
lMneb r1.m, Am0r!CIAI\. 
~21!-mlllh11e~r howlt1er, French. 
<IOO-mllllmeter howilpr, Fret>d\. 
370.mlllbn~ter howitzer, French. 
:UO.mllllmeter ho"'iu.er, Frentl!. 
ln).m.illlmetu howl.tr.er, French. 
l'l-lnch howltur, IlriU:in. 
240.tnlllimeter hnwiUerJ. GermBn. 
4:11J.milllmeter mortar, uerm..n. 

Railway arti.lkry i!lauifitd accJrding l<lwt. 

[ntordletlon. 

: l+lnch lfllll, Amer!~ Navy. 
, l'l-lnclt gun, American. 
I l'l-lnch gun Bat4,:., American. 

:MO-w.lllimeter gun, Frllll"h. 
! 30.'\.mllllmeter gun, Frmeh. 
1 %74-mllllmeter gun, Frencb. 

I :,t.ID.mil)Jmeter gim1 Frcn.:h. 
1+.wh gun, Brltl:lo. 

; 12-lflch gun, Br!tl!lh. 
1 9.Z.lllch gun, Brltlllh. 

:J.!!j).!tlillf!'lleter gun, 11.6llsn. 
21().m!Jllmeter gun, Germ.an. 

1 ~mllllllld.er 11:1111, Oernum. 
: ~m!lllmeter gun, Clerman. 

-----··- -------------·-----------------
C'l>UlltH·battory worlc. 

I 
6-lnch bowltHf, Americmt. 

' !1-lneh gun, Amerl~n. 
321}-mlfllmeter howitser American. 
~lllll!lmeter gun A. it F., French. 
100-mllllmeter gun A. R. F., Fr~h. 
17D-ml1Umeter gun, German. 

--- ~-- --------

Short range. 

12-inch morlar1 American ........ . 
S:lO-mllllmeter llOlll'itzer, French .. . 
400-ml\llmeter bowlt•er, French •.. 
370-m!lllmoler bowlt1cr, French .. -. 

3'<0-m!lllmeler howlti;;.r, Freneb . ., 
2'i/J..mllllmeter mortar. French .•... 
270..m!Ulmeter howltur, Frencb .. . 
:240-mJUimcler howitur, FrmICh .. . 
llOO-mlllltneter howltuir, F""'cb .. 
194-mlllimeler bowlHer French ... 
ti.tncb howitzer, Rrlti•b ........•. 
t:IG-mllllmeter mortar. German .... 

K111. 
10.ll 
Hl.O 
!li.O 
UI.• 

16.3 
10. 7 
JUI 
13.D 
11.0 
13.9 
13.0 
1a. 0 

Railu'Cy artilkry cl.a.uifi«l aerording tc rangt. 

Medium range. 

' 
Gun. Range.! Gun. l'!.ange. · 

-1--------
Oun. 

t&.lncb ho\\it...r, American ... 
1i.lncll howltur, Amer!ran •....... 
S.inch gun, Amerlam ..••........ 
340..mllllmeler howitzer, French .. . 

3211-milllmeter bo""1tzl'r, FTencb .. . 
:W..m.llllmeter gnn, French. . , .. . 
21.1&-milllmeter gun, Freneh ..••.... 
ZU-m!Uimeter gun, French •.•.•.. · 

I 240-mllllmeter gun, French ....... . 
I l!K-mllllmeter gl.Ul, Frencb.,. ...•. 

16+-mllllmoter gun, French .•...•.. 
j 2«1-mllllmeter howttnr, G!'rman .. 

K111, 
:IO.O , 
:IO.O ' 
19.0. 
211.0 ' 

~n.t. ! 
2(1,() 
21.9 ' 
:IO.!'>' 
2:1.0 
Ill.!'>. 
18.0 
18.0 

12-lncli gun, Amerlciit>. • • • • .•.•• , 
lMneh l!Wl. American ........... . 
306-mlUhneter gun, Frendl.... . . . 
28>-mlllimewr g111:1, French •.•...... I 
27+.rnilllmet.;r gun. Frech ...... . 
l'l-lnch gll.tl, British ............. .. 
0.2-lnch gun, BrttL•.h .•...•..•....• 
28()..mlUlme~ gun, German .•....• · 
210-tnlUimet"r gun, 0<'!1'1!!1All.... . . 
11(}.mllllmeterrun, German ...... . 

}(I'll. 
25. () 14-lncll gUll, Am11rlC11.11 ...•........ 
:14. o I; 1)-it>Ch pn, Amer!ran ........... . 
27. o Ill-inch gun,1 • .\.m~lca11 .•.......... 
31. o . 21().rnllllmeter gun, J<'rcncl!, 1ro 

, caliber. · 
:17. o ' :MO.millimeter jlUJl, French ..•. , ... 
28. O It-Inch gun.._llrillsn ......•••.... , . 
2,. O I S..lnch ftm, urltL•b •.•...•..•••.. , . 
33. () 380-milllmeter r;un. 11.&llan ••....•. 
'..16.0 ', 380-mltllmeter (Un, Getman ...... . 
~.o I 

---------------------·-- .... - - ---- - . 

Km. 
3&.D 
310 
M.O 
1~.o 

37.0 
11:1.0 

uo.o 
MO 
S6.0 



Nontru.<erslug. 

1:2-inrh gun , Amer!C&D . 
tl).lnrh ~n . Amerlca.n . 
"°"milhmetcr b0\<!ll.6r, Yienrb. 
3;1).milhmetar hCJ"'\lJ.81', Fr&nrh. 
:MO.Dllllimetar gun French. 
J~l).m.lllimec.er howluer, Frencb. 
3....0.mHllmeter ho"11~r, Fr&ncb. 
30;.rni llime1er gun, Freocb. 
Zi.\-mlllitnetcr gun . Fr6Dch. 
~11-milhmcler bOl'iher, French. 
l!M-mlllnnctor bo,.: ll•cr1 Yrood1 . 
3'<11-rrullimelef gun, Jlaliui . 

No onrhorage. 

ll-inch gun. Amertcen N&o•y. 
16-inch howll•or. American. 
1-i·IPth t(Un , B11tlsb. 
12-iurb s;un, Briu:ih. 
9.1-lnch Jrun , Br1LLsb. 
3"'6-mllll rueter £Un, 1 ;orm.a.n.. ' 

Ra~way cutilluy clauifed accordiflg to tr<rrtT•e. 

-------------- -- - -
Llmll.ed fire. All round l!n. Allroond~ 

: l~lneh (!Wl. American. 
• 340.mllltmeler KW>. French. 
, 2'1-j-mllllmeter gun, French. 
j 1•t-1nlllimeter i:u.nL Frenili 

!'°'nch gun, Br!Lcm. 
j 12-I nch gun, BriLWI. 

• ~m.illime~ gu.n, OerJD&n , 
~m.llllmelll' gun Oenn&D.. 

. 'Ul).mllllJ:ne4er hoWlue- > a erm&n . 

. ~lO-mllllmeler run. Oennan. 

16-lnch howl~ ... \ meriron . 
12·1ncll i,'Un .~mor1c n. 
-100.mJllJmo! r ho.,itter, French. 
J71).mllllmow howltser, French . 
ao.>-JnUilmel.er gull. l"rulch . 
:274-mllllmet« gwi, ~. 
1:1.1nch bowl.uer1 Brttiab. 
Q.2-1.nch run, Bnl.hh. 

12klah mortac, An:uilican. 
12·1nch howluer, A.moomn . 
8-lncb KUA, Amlldcan. 
7-tnch gun, Amertcan ?' n vy. 
2~0-mlll I.met er gun, French. 
:lro-mllilm Lur ho1viLHt, Prc.n~b . 
l~·mlllimeter guu, French. 
16t-inJlllmeter run. French. 
IM-mllilm9W h01Fltur, French. 

I 

I 1l).m1Jllmeter IUD, 0 erman. 

-- -- - - --------~----- -·-------- -
Ruilwoy arti llo-y claui,fiM aoeording to anchorage. 

Tr.ck platrorm. Ground platlorm. 

Mount. 
, 1 __ 

( 

Time 14 'oulld. j Kou.nt. 

I IHqrb bowl11or, Amer1NU1 ... ....... .. . . .. . ...• 30 minute<. 
· 12-inch tnm • .Amertc&ll ................. .. . ... .. . 2 hou"-
1 12·1 ur.h mort..r, Amerl<'all .... . . .. , . . . . . . .. . .. . . . :Ill mlnutea . 
I 1().lncb gun, American ........... ........... . .... 2 bouri . 
I ~-Inch )run , Amerkan .......... .. ... .. ..... .. ... : ao Ollnu~ . 

1 l-lncb bo..-tu , A.meric .. .. ... .... .. ...... .. 
1 14-!neb pin, American N vy . ....... ... . ....... . 

12·111rh ~""· B llgnoll , Amerlo11n .... .. .. .. . .. . 
: ~00.mllllmGlcr bo"·lu.cz 1 Fr~ncb ... .. ... . ...... .. 

370.mUl!metor ho--1tter, 13 t~ollC$, Froncb .. . . 

Ttme 14 
build. 

~-g.::m::t: ro~-,~~man. 
I 52j}.mJlltmeter bo.,..ltr.er, F rench .. . .............. 2 houn. 
. 370-mllllmetor bowll•cr, !lldln~. Frenrh. . . . . . . . . 2 boura. 

1

34(}.JDllllmeUc run_. slldin~i f'r~."•-!°' · .. : .. _....... 2 b.CJW8 . 

:1-11J..mll llmotcr i:un! L. :Juunondl FrWlch .. .. . . . 
;itn-mllllmot<ll' ho"· tldr, llliLllolol M, 1"roncb .• • . 
~HnllUmete< mort4t, 1003, Fre.ncb ..... . .. ... . . 

21().mlllhnotar gUn, CJ&m&.n. 
J ;l).mJlllmetar gun, German. 

34().mllllmeLM ho\\ ltzer, s l dln1;, H~mh . ......... 2 bounl. 
~mllllmeter bowl tier, slid.In~. ~'reach . . . , ...... ' 2 hours. 
30;.mlllim&Leir ~'Ull,slldl.ng, French ...... ........ 2 hOUD-
2i4-mllllmntar n,slldlng, French . ............ ·12 bou!'ll. 
'liO-mllllmeter &Ull! French... . ... .. ... .......... u minutes. 
270-mllllmet.et how ucr, French .. ...... . ........ , 

· ~lkn1.Ul.meter rnn, Fronch, L .Chamond ...... .. ll bOUl"I. 
240-ml.ll.lmeter b owlLIU, Frcnoh ........ .......... 30ml.nulm. 
200-IDllJl.mew bo ucr. French .... ..... ........ 10 minute . 
l~milllmeter gw:i ,.Proncl! .... . . . .. . .. ......... 30 ml.nutea. 
t~mllllmater howi~t Fr011ch .. .... .. ..... . ... 30 mlnu141. 
t:i.tnch baw\Uel', Brltwi ..... . .. . ............... a bOUl'f. 
aso.mJllJm.et.er run. U;all&n .. . .. . . • .. . .. . .. .. • • • • a boan. 

Z41).mlllln1e er /,'1lll, 100!,_ F"'ncb ............ .. . . 
ao;.mllllmclcr i:un, t.1,;hamoml, Frnnch .....•• 
3!1()..mJlllm t-Or ~'UJl, Oonnan.. ... . . . ..... .. . .. . . .. 
~millimeter gun, Oatman .... ... . . .... ... . .. .. 
:2-41).mllllm 1er gun, Gorman . ... . ... . .. . . . . . ... .. 
:J.11).mllllmutor irnn, G<lnll&o ... ..... .. .. ... .... .. 
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The platforms for the sliding and French and American Be.tignoJles 
mounti3- can be installed beforehand, and the gun ean be run 
up, fired, and brought be.ck in a very short time. In the case of 
the sliding type, the platform amounts simply to additional girder 
rails la.id 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 almost as rapid as that of ~ounts firing without preparation. 

RELATION or RAJLWA y ARTILLEllY TO OTHER TYPES. 

61. A consideration of the ~ope of utility of railway artillery 
would he 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 sbsciss~ 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 resisttlllce frxinJ? 
the caliber, plate 58. 

63. A given type of gun may be represented on the above-nott>d 
ordinates by o. line joining the points repre5enting the obj('ctives it 
can reach. Morta:rs, for example, with a cba.rarteristic muz:zle veloc­
ity of approximately 300 met.era per second, would be represmted 
by the line to the left on the diagram. joining all points represmtin~ 
a range and caliber requiring 300 meters per second velocity to 
re11liJ11..e them. In the same way the line at the bottom n'presents 
long guns (muzzle velocity about S50 meters per second). Thus the 
entire field of artillery foxfept tr('nch artillery and long-range guns) 
is included between the two extf'rior lin("fl. 

64. A given type such as field or heavy artillery is represented by 
11n are& including s.ll 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
santing the heaviest field artillery guns, howitzers, and mortars. Thus 
the area below t.his line and between the two limiting lines represents 
the prm-incc of field artillery. 

65. A second aimilar line has been drawn repre.senting the upper 
limit of hea.vy artillery o.t the beginning of the war in 1914. The e.rea 
between it a.nd the previous lino therefore represents the dome.in of 
heavy art.illery. And, by consequence, the area. above and to t.he 
right of this line is the domain of ra.ilwav 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 mathiel would 
h•ve .served equally~ well. 
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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 e.nd 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 e. 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-rnillimeter howitzer could not reduce. The opinion gained 
from a general fe.miliarity with the subject is that, in land warfare, 
only very exceptional targets will require such calibers and 300 to 
350 millimeters is ampJe 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 planes 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 fuing on Paris at the 
range of 110 kilometers was such the.t 183 of the 303 shot..q 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 sque.re 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 a.hove (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 
ra.id and even if alJ 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. lt 
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-

• 
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sive pla.ced somewht're in an area of 16 square kilometers during the 
life of the gun. 

73. Twcnty-fi-ve hea-vy bombing planes could drop this amount of 
explosive in a single rs.id, a.nd, even a.t night, ought to be able to put 
it inside a.n area so large as 16 square kilometers. 

74. On the other hand, there might be objectives a.t this ra.nge 
which drop bombs could not destroy bet's.use of lack of penetrative 
power. Further, for interdiction, it frequently is neceesary to send 
over some shells on very short notit"e and of ten at times when a pla.ne 
can not be used a.t all. 

75. The l'Onclusion of the writ~r is that a.t extreme ranges, that is, 
70 to 120 kilometers, whero the firing is for moral effect alon~, t.his 
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 ca.ses 
would seem to exist in fire for d'estruction and interdiction where 
drop bombs might he used to better advantage than railway artillery. 
Some .targets would probably be found, however, for which drop 
bombs are ineff ecti~e, tlierefore railway artillery has a perfectly 
proper field at these ranges. Further, artillery capable of these 
re.nges 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 diAgt"e.tn 
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 pre."lent railway guns should not be considered in a.ny 
new program and there would seem to be little or no adve.ntsge in 
trying to exceed the largest of the present guns. This confines the 
fie)d of railway artillery to calibers between 200 and 520 millimeters 
(pref era.hly 250 to 400 millimet<mi, since there is little need for & 

caliber greater than 400 millimeters and the 200-millimeter gun ce.n 
probably he mounted on a. caterpillar), and ranges between IO and 
40, or possibly 50 kilometers. 

UTIUTY IN COAST DEFENSE. 

78. Railway artillery he.s been exploited chiefly in the pa.st 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 thre4tcned point, and the effective defense of ma.ny 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 IL9 that 
demanded of the present coast-defense guns, i. e., the destruction of 
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battleships, destroyers, and lighter ere.ft. This service calls for 
extreme o.ccuracy and re.pid fire, in some for long-rYige direct fire, 
and in others for medium-range plunging fire. These requirements 
a.re quite similar to some of those for le.nd warfare. The essenti&l 
differences, however, are that while in land warfare, the targets are 
fixed, in coast defense they are moving, e.nd provisions must be mac.Je 
for following such a moving target; volley firing is of ten nece$e.ry. 

80. Specifically the requirements of a mount for cos.st defense &re: 
(a) Wide tre.verse (60--180 degrees). 
(b) Rapid fire. 
(c) Quick emplacement. 
(d) Sighting, elevating, and traversing meche.nisms which can 

be operated until the moment the gun is fired, and 
simulte.neously for till guns of e. be.tt.ery. 



SECTION 3. 

CB.ARAcrERISTICS OF EXISTING TYPES OF RAILWAY 
ARTIUERY. 

81. Railway mounts have been constructed &11d 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 
wbieh mything 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 th.is volume, 
which is intended for genera.I distribution, a.nd a.re 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 ta.hula.r data of the French, British, and Italian 
mounts are given in continuations of articles 3 and 10 in Volume II. 
All of the American a.nd Gem1an mounts will be described in detail 
in this volume, ea.ch mount being designated by the number it bea.rs 
in the table. In Volume II al1 other mounts will be mentioned, but 
only those on which specie.I information is available will be dealt 
with in detail 

82. The various designs described herein are criticized chiefly 
under the head of "Difficulties involved in service." Most of the 
mounta a.re 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 ch&.l'acteristic design or nature oi their firing plat­
form. These 8.l'e: {1) Mounts of the type of the American 8-inch, 
plate 30, or French 200-tnillinteter, 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 America.n IO-inch, plate 
111, and the British 12 and 14-inch rolling moun~, plaU!s 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 

181788-21-7 (95) 
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12-inch Batignolles, plate 54, requiring .a firing platform madf' up of 
easily handled sections which a.re carried in a speci&l platform ca.r 
provided with the necessary equipment for inst&lling them; (4) semi­
permanent emplacement mount.a of the type of the French 340-
.millimeter gun mount, plate 51, the 400-millimeter howitzer mount, 
plate 52, a.nd American 16-inch howitzer mount, plate 53, and Amer­
ican 14-inch nave.I mount, Ma.rk I, plate 23, requiring an elaborate 
subtrack platform of timber and stool construction which ordinarily 
can not be installed in less than from two to :five days &nd affords 
only limited traverse of 10 degrees or lees; (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 newssitates the use of a locomotive cra.ne of 
150 tons or more capacity; (6) semipermanent emplacement mounts 
of the type of the German 21, 24, and 28-centimeter mounts, pla~ 24, 
requiring a firing platform of strueturo.I steot, plate .55, which is 
cumbersome to transport and requiring era.no 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 a.re characteristic of 
class l, have been limited to guns of smo.Iler caliber and, of course, in 
criticizing the emplacements for larger guns, they a.re not being 
compared with the outrigger scheme of emplacement of these smaller 
mounts. In comparing the last five cl888es of mounts where one ha.s 
a choice of: {a) A new curved track of heavy construction, (b) a 
special platform carried in a. speeio.I ear, (c) a. heavy timber platform 
requiring dayR for installstion, (d) a simple steel base ring requiring 
unusual facilities in the shape of a locomotive crane for"inst&llation, 
or (r) 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, 11ppa..rently any one t~"Pe bas a ques­
tionable advantage over another e.nd the various designs descrihed 
in this section are not criticized on a ha.sis of a pref ere nee for a.n'.\· of 
the types so far mentioned. After careful examination and consider­
ation of all the types of railway mount.s in exist.l:'nc~, it seems possible 
to combine in a mount for heavy guns, modifications of emplacement 
schemes of the above types in such e. way RB to render the mount 
e.lmost universally serviceable. On plates 59 and 60 is a suggestion 
for a design of a carriage for IO-inch, 50-calibcr guns. Computation 
of the necessary <late. indicates that this t.)"Pe of emplacement can 
be installed almost as quickly and as easily as the simple outrigger 
emplacement. It gives all round traverse if 1lesired and wil1 stand 
the strains brought upon it h~· a 50-caliher, 10-ineh 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-ineh 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 the necessary traverse, and outriggers on the rear of ~he car 
body to take 11. large part of the horizontal component of the force 
of recoil. In addition, it seems poesible to incorporate other features 
of the 14-ineh model E mount, in the shape of a. simple base ring 
which will be set on the concrete and on which the mount ca.n be 
operated for see.coa.st service. These simple ba.~e rings would be 
inexpensive and could be installed in great numbers a.long 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. 

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

87. This mount, which is model of 1917, was de:signed as 11.n al· 
ternate mounting for the pivot yoke and other rotating parts of the 
4. 7-howitzer pedestal mount, morlel 1915. The railway ca.rTiage 
resemhles very closely the design made up by Col. Peigne for the 
155-millimeter 1''rench 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 e. mechanical firing mechanism, 
plate 67. The tube is rifled with 42 grooves, the twist of which is 
to the right anrl at a pitch increasing irom 1 turn in 40 calihors to 
l turn in 20 calibers. As mentioned before, this same model of gun 
is used on the pedestal mounting, model 1915. 

89. RECOIL MECHANISM.-The recoil mechanism is of the hydro­
spring type and as with the light field pieces, the e.ntire recoil mech­
anism is combined in one cylinder, plate 68. It will be noted on 
thie plate that the hydraulic cylinder recoils with the gun while the 
piston remains stationary. The counterrecoil buffer is not 11. part 
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of the piston rod tLS in thl' usual railway designt but is attached to 
the cylinder. The hy1lr1mlic cylinder head serves as a piston bead 
for the recuperator spring col~mn. The length of recoil is 12 inches . 
. 90. ELEVATING MECHANISM.-rt 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 cu.die at 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 
a.s trunnions. Elevating he.ndwheels are provided on both si<les of 
the carriage. 

91. TRAVERSING MECHANIS!lf.-The gun can bo traversed through 
360 degrees. The traversing mechanism comprises the hand.wheel 
shaft and bevel 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 hol t, p8.88ing through 
the boss in the rear of the pedestal. The two halves of this friction 
band are joined tlt tho front by a bolt. 

92. ToP CARRIAGE.-The top carriage comprises the ere.die 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 pedMtal is part of the car body, but its 
design, as well as the dimensions of its machined surla.ce are identical. 
Any gun of this design with its pivot yoke can be transferred from 
the separate pedestal to the railway mount. The W(light of the gun, 
cradle, and pivot yoke is carried on ho.II thruRt bearings at the bottom 
of the pedestal. The separate pedestal is provided with an 11.Zimuth 
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 right-hand side view on plate 72. 

93. RAILWAY CAR BonY.-The railway car borly 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 
ea.ch end of the car body are hinged three pieces of 0.5-inch armor, 
the aide pieces having two copper lined loop holes for machine guns, 
and the end pieces one copper lined loop hole each. These plates of 
armor c&n 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. ANOBORAGE.-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 tra.ck. Side arms are attached to the car body on each side 
by means of the side a.rm castings shown on plate 73. A jack screw 
pe..sses through the end of each of these side arms e.nd ca.st steel loot 
plates of simple design a.re provided on which the screws bear. These 
foot plates a.re placed on well tamped earth, rock ballast or timber. 
Wben firing at a wide angle to the track, it is necessary to put out 
the side a.mis on both sides of the ce.r, since the return of the gun to 
battery has e. tendency to tip it in the direction of fire. 

95. In the four corners of the central section of the ca.r body there 
a.re openings into which rail book ca.sings e.re fitted and bolted by 
fom bolt.a, plate 74. These casings, which may be ta.ken out and 

· turned through 180 degrees, and replaced, are so designed the.t one 
a.rra.ngement spaces the hooks for the 60-inch gauge track, and the 
other for the 56.6-inch gauge. Inside of this c&.<iing there is a sleeve, 
two parts of which project above the top of the casing and a.re 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, p8.8Bes between the rs.ii 
hooks and spreads them when the sleeve is raised.1 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 fa.r 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 a.re of sufficient width to be adapted to the 
60-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 a.cross the rails e.nd take the strain oft the truck 
pintJes. 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 a.nrl for the 60-inch tracks they a..re placed on the inside. 

96. In the center of each of the structur&l steel ends of the car 
body there is installed e. screw lifting jack used in lowering the mount 
on to the track for firing a.nd in ra.ising it to the traveling position. 
These jacks are shown in figures 1 and 3, plate 74. This lifting 
jack comprises a. casHteel pintle guide rivetted into the c&l" body, 
a bronze pint.le, a. jack screw, bevel gea.ra, spur gears, and two ha.ndles, 
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figure I, plate 74. A roller thrust hes.ring 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 ple.te of the truck. Into the two 
sides of the pin tie a.re ma.chined racks, which mesh with one of the 
four pinions. The fourth pinion meshes with a rack in the side of 
the moveable side bee.ring. AB the pintle moves up or down, the 
side bearing moves in the same direction at the same rate. Thfl 
first two railway mounts of this type manuf e.ctured were also equipped 
with an alternate method of operating the jack screw. The upper 
end of the jack screw W88 slotted and a capstan head provided to 
fit into it. Four maneuvering levers were provided for the operation • 
o( 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 ca.r. When ratchet wrenches 
a.re used with a lever arm of 32 inches, the force neceissa.ry on ee.ch 
ratchet lever, one being used at a time on each end of the car, is 65 
pounds to raiSti, and 50 pounds to lower. The time neeesse.ry 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 OTie le'\""er to turn the Capstan at Olle end Of the C&r iH 150 pounds 
to raise and 100 pounds to lower. When four maneuvering levers 
are used with one man at each levor, eight men in all, the car can 
be lowored in I minute and raised in 1.25 minutes. When crank 
handles are usod the force necessary on each of the four handles is 
85 pounds to raiso the car, and 50 pounds to lower. The time 
necessary to nise the car with crank handles, four men at ea.ch end 
of the car, is 1.5 minutos, 11.nd to lower, 2 minutes. 

97. Auroa.-Each end of the car is fitted with thrt>e shields of 
0.5-inch armor platc. hinged to the floor so that they can be swung 
down to a horizontal position, plate 73. When raised, the side 
shields aro locked to the end shield by angle iron clips and a locking 
pin. The two pieces of angle iron are rivottt'd to the side shield 
and straddle the end shiold when vertical. A single pin locks a 
side shield to the end. The outsides of the shif1lds are fitted with 
shield props which slide through guides on the car body. Collars 
on these props limit tho moyem(lnt of the shields. The upper end 
of the props oxt-0nd 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 hy mea.ns 
of these handlos without undue difficulty. 
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98. T1tccKB.-The trucks are commercial four-wheel trucks of 
50,000 pounds capacity. The brake mechanism bas been modified 
slightly to take a special brake bracket in order that the brake 
handwheel might be located in the free spact\ beside the lifting jack 
toward the center of tho car. 

99. AHKtrNITION 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 onahlt\ them to he 
handled entirely by band. 

4 .7 It HOWITZEW R'MMY MIMIT-"11RL '917 
TOTAL WEIGHT 45.491 Ula. 
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2.-7-INCH GUN ON RAILWAY MOUNT. (14) 

100. This combination of Navy gun on Army design of droJ>" 
pla.tform ce.r was made up toward the end of the active period of 
the war, in 1918. The railway cars, model 19181 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 la~r. 

IOL GuNs.-The guns that are used on these mounts are 7-inch, 
Mark II Navy guns, of 45 caliber length. They arc provided with 
an inteJTUpted thread breechhlock which is fitted with e. mechanical 
firing mechanism. 

102. RECOIL MECHANISM.-The recoil mechanism is of the hydro­
spring type and comprises ono hydraulic recoil cylinder attached to 
the cradle, in the center of the bottom, and two spring recupera.tor 
cylinders likewise attached to the bottom of the cradle, and on either 
side of the hydrau1ic 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 plat.fl 79. The length of recoil is 
21 inches. The spring columns, which are double, a.re divided by 
spacing plates into five sections, plate 80. 

I 03. Er.Ev A TING MECHANISM. -The elevating mechanism comprises 
a rack attached to the left side of the cradle, plate 80, which is con­
nected with the he.ndwheel through a pinion, shaft, slip friction 
device, wormwhecl, worm, bevel and miter gears, p)ates 81 and 82, 
sections ZZ and YY. The gun can be elevated from minus Ii degrees 
to plus 15 degrees. The cradle trunnions are provided with a very 
simple type .of friction-reducing mechanism1 as shown on plate 8 l. 

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

105. GuN CABRL\GE.-The top or gun carriage comprises the cradle, 
with roooil, elevating and traversing mechanisms, pivot .voke and 
pedestal, plates 81, 79, 84, and 85. It will be observed on plates 
76 a.nd 11 that the original deck mounting of this gun is so low that 
it was necessary to provide an additional ca.st steel base to elevate 
the gun sufficiently to permit it to be fired at its maximum elevation 
of 15 degrees when firing in the direction of the track. This cast 
steel h&Be has been bolted t-0 the floor of the car and additional 

\ 
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ca.et stool brackets have been added to the side of the car to a.cOOmo­
date the additional width of the base over the width of the car. 

106. C..t.R Boov.-At the beginning of this discussion it was 
mentioned that this car body wa.s originally designed for 6 and 
8 inch seacoa.st gurus. It was found impossible to use them beee.use 
the bottom outside angles in the well of the car extended beyond 
the clea.rances permissible on European railways. Attention should 
be called to two other modifications that were me.de in the car body, 
model HHS, Mark 1. It will be observed on plate 769, that the out­
rigger struts are att~hed 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 oountera.oting certain 
tendencies of the c&r to jump when gun is fired at low eleva­
tions. On the modified deBign, plate 88, ont" set of four struts ie 
attached to the car by means of ball jointa. Four more struts ue 
attached in such a way as to swing only in one verticeJ 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 a.re installed 
on the sides of the car, as shown on plate 76, .o.nd connect with the 
inside of the hydraulic cylinder through the sms.U hole in the piston. 
Two ra.cks meshing with pinions whieh in tum mesh with racks cut 
in the side of the adjustable side bearings a.re ma.chined into the 
side of the cylinder which also serves as s. body center plate. As 
the car is raised or lowered the side bearing clea.ra.nce between truck 
and body is held constant, due to the a.ction of this compensating 
device, In the modified desigll, these ja.cka and adjustable side 
hen.rings were omitted and four jackscrewe were pla.ced at the four 
corners of the lowes't pe.rt of the ftat car. 

107. ANCHORAGE.-The mount is emplaced for firing by first 
jnjecting sufficient preesure 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 empla.cement is required. 
The outriggers and floats are placed, a.s shown on plates 76 and 77, 
for firing in e.ny direction. It is necessary to put out four outrig­
gers since the car whips to such a.n extent as to loosen the outriggers 
if only two are used. 

108. Taucu.-The trucks used are of stands.rd M. C. B. design 
with cast steel side frames. They a.re provided with both h&nd and 
air brakes. 

109. AVMUNITION SUPPLY S!STEH.-Projectiles a.re supplied direct­
ly from the ammunition car on to the ammunition ta.hie, shown on 
the end of the ca.r body in pls.te 77. On the side of this a.mmunition 
tah1e 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 ca.n be transferred to the other end of the car 
without difficulty whenever desired. The ammunition cars used 
with this mount a.re standard 8-inch ammunition cars. 

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

71N. NIWY MOUNT-MARK l-t100CL 3 
ON 

RAILWAY ~R·MOOEL 191811 
TOTAL WE16HT 111,000UIS. 
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3.-AMERJCAN 8-INCH GUN ON RAILWAY MOUNT. MODEL 1918, 
M. I. (t5) 

111. This is a combination or SC'RCOll.8t. dcfonse gun and barhf.tte 
carriage on a special railway <.'llr. The mount is shown on ple.te-s 
88 to 93. 

112. Gr~.-Seven difkrent types of Army nncl Navy guns may 
be used on this.mount: 

Army guns: Models of 188!-l, 1888 M.I., 1888 M.II. 
Navy guns: Marks T, IT, HI, IV, (16). 

The Army guns are all ;~2 caliber in lrngth, arc equipped with uniform 
t,ype of breech mechanism and are mount~<l on mockl 1918 harbrtte 
carriages, having a standard type of cradle with hydraulic rC'eoil 
and spring return syst.em. The I\11.vy guns vary from 30 to 40 
calibers in length, are equipped with four different types of breec·h 
mechanism and are mounted in harbctte enrrie.gcs mocl1•l 1918, .M.J. 
of the so.mo gt•neral type as model 1918. 

113. RECOIL MEcHA~ISM.-Thc recoil mechanism 118 noted uhove 
is of the hydro-spring type with one recoil 11.nd four spring cylin~rs 
arranged symmetrically a.bout t.he out.'!idc of th1• crudl1•. Details of 
this mechanism a.re shown on plate 94. 

114. ELEVATING MECHANISM.-Ele\·ation from Zl'ro t-0 42 dq~rees 
is secured through a segmental eircul11.r re.rk attached to t.hc bottom 
or the cradle. A Hindley worm rnC'Shes with this rack. Thrt•1· sch~ 
of bevel gears on as many shafts lee.d to the han<lwhel'I, plate 94. 
Any thrust due to fire is taken by the worm and transmit.te<l from 
it to the side frames through t.he heavy transom cu.sting in which 
it is mounted. One turn of the handwheel moves thl• gun through 
approximately 0.333 degrl'es in elevation. Details of this mct·hA.nism 
are shown on plate 93. 

11.5. TRAVERSING MECHANISM.-The t.rnvcrsing mcdu1.11ism pro­
vides for a total movement of 360 degrees. Th(• gun and cre.dlu arc 
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 rarl'r. This pinion ronnl'cts. through e. slip­
friction device, a wormwlwel an<l worm and t.wo bevel gears, with 
the han<lwhcel. Th<' slip friction serns to rl'licw the gearing from 
any undue strain from prt•ssure of projrctile ngninst lands of UH' 
gun in firing. An azimuth circll• with pointer is provided for rcndin~ 
changes in azimuth. One turn of thl' h1rndwhcrl moves the gun 
t.hrough n little more thun l dt-grpe in azimuth. Details of lhi8 
mechanism e.r~ shown on pill.le n4. 

116. GuN CARRIAGE.--ThC' gun carriagr, plate 33, includes th<.' 
cradle, co.rrying the recoil 1rnd spring cylindl•ni, the eleva tin!! 1rnd 
traversing m<'chnnisms, d('srribt•d 11hon. Rnd th<' 1·Rst-steel sidP 
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frames, racer and base ring to which these mechanisms a.re 8.88embled. 
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 BonY.-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 ~n for em placing. French couplers, 
buffers, etc., were' originally pro\•idC'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. ANCHORAOE.-For firing, the car body, carriage, and gun 
rest upon a firing platform whieh takes the vertical component of 
tho shock of fire, while the horizontal component is ta.ken by out­
riggers, plates 88, 89, 30, 95, and !16. The firing platform consists of 
two lines of H-bcams placed undl'r the car, along the railroad 
tins outside the rails, e.nd of six wooden cros9ties. The car body ~ 
raised by means of the jacks; crosst.ies are th<'n put in place across 
the top of the H-beams and under the car body and the car is lowered 
upon them. Thf' outriggers ronsist of wooden floats about 5 feet 
sque.re, cast-steel float platt's r<'Sting against these ~nd serving as 
!-lockets for the hall ends of thn struts, an<l struts made of pipe and 
extending from these plates t<l suitable attachments on the car body. 
These att.o.chments are locatc>d, four on carh side of the ce.r, in such 
a way that the car can be braced in all directions. The £>ight floats 
e.re placed in as many holes dug in the adjacent ground and the struts 
are tightened up betwt•en them and thci car. ThC'se floats are located 
as shown to brace the cRr horizontally in every dirl'ction; details of 
this arrangement arc shown in plate 30. A speed tt'st by a trained 
crew showed that the car could be emplaced and pr<'pared for firing 
in 45 minu tel:! and that the l'mplacemt'n t could be takt>n up and all 
material loaded on the car in '.!S minutes. 

119. TRl"CKs.-The·trucks 11rc st11ndo.rd iO-ton M. C. B. type having 
6 by 11 inch journals and crown cast-stt>l'l side frame's. The wheels 
are ;~3 inches in diamC'ter 11.nd are of rollt•d steel. Both hand and air 
hrakes are provided. Details are shown in platl' 97. 

l:!O. In addition to the above trucks, a compl<'t.e set of equipment 
is furnished for hauling this material oyer 60-centimeter gauge 
tra<'k This equipmen't cousist.s of ll gun t.rnnsport car, plate 98, 
with loading and unloading- rig, 11. pair of 12-whef'l t.rucks which a.re 
substitut~u for the 70-ton lf. C. B. trucks nm! carry the car body 
and gun l'arriagl', and narrow gauge shell cnrs for the ammunition, 
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plates 99 to 105. Powder, spare part.a, t-0<>ls, etc., are carried on 
ne.JTOw-gauge flat cars. 

121. AMMUNITION SUPPLY SYSTEM.-A standard-gauge, s~el box 
car with special racks for holding ammunition is provided. This is 
shown on plate 106. The car he.s an I-beam trolley, the track of 
which can he pushed out beyond the end of the car when desired. 
The ammunition ce.r is located directly hack of the gun car, am­
munition is nm out on its trolley e.nd is dropped on to e. 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 e. second jib crane and by means 
of the latter swung to the breech of the gun. This method of oper­
ation can he employed for angles of fire of 35 degrees or less on 
either si<le of the cent.er line of the car. B(•yond that, it is necessary 
to transfor the ammunition to the ground at one si<lc of the car so 
that it can he picked up by the jib crane. The entire operation of 
this tUTangement is well illustrut.ed on plate 108. 

122. MAINTENANCE.-Neither carriage nor car involve any new 
or uncertain features which might he expected to require extraor­
dinary maintenance. It is perhaps to be o.nticipe.~d t.hat the car 
body may, after repeated use in trains, develop n. permanent set or 
sag which would be large enough to necessit.ate correct.ion. Inas­
much, however, as the mount would probably not be subjected to 
service either e.s continuous or as severe &B the standard flat car, it 
is not felt that this should introduce a serious difficulty. 

123. DIFFICULTIES INVOLVED DI' 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 State.s. 
Some of these criticisms no longer apply to the mount as ·it exist.a 
now, the design having been modified to correct them, and they are 
mentioned only to point out what difficultif's might have occurred 
from previously use<l designs, and to show t11e development that 
hns taken pl ace>. · 

124. Whl"'n thl' co.r is first fired. the floats yield more or less ac­
cording to thl' nature of the ground, and it i~ necessary to tighten 
them up or rc·pack the earth behind them. This should not be a 
serious matt.<-r when 11 large number of shots are fired from the same 
emplacement in approximately the same direction. 

125. The denting mechanism, before the addition of the ant.i­
friction device, was eompe.rnt.iYl'1y slow in operation. Somewhat 
over a minute was rNJUired to move the gun through t.he full arc in 
elevation or depression, evm under the best conditions. This no 
longer applies, since the antifriction mf'chanisms have so much 
reduced the cff ort rf'quired to clevo.tP and depress the gun o.s to 



134 

permit of the' use of a gl'11r ratio approximntC'ly three timi•s as ~reat 
as the original. 

126. A by-pass pipe i8 pro,•idrd from the rear ~nd of thl'.' rl'.'coil 
cylind<'r to the forward Pnd of thP rt"coil huffrr. A ch<'ck vnlv<' in 
this pipl' is exposPd to 81"\'t'ft• and imdden prr=-suri>s on the <·01mt<>r­
rC'coiJ, and on one occasion during proof it fe.ilC'd to function properly. 
On invl'Stigation, it app<"!Uf'd tlrnt this fnilur(' to function wn.s du .. to 
unsatisfactory machin<' work, and on paying morf.' attention to the 
fine mac hinf' work of thl'Rl' vah'<'::l no such difficulty hes ht-C'n C'X· 

perienced on any othf.'r mounl8. 
127, It i!! difficult to swing th<' 8hl'll away from Ute hrf'cch wh<'n 

carrying- it. to loading po!i!ition on thf' s<'cond jib crane:'. Th<' ope­
ration il'.! entirely pos...,.ihl<', hoW<'l'cr. 

128. The Rpe<'d frst oft his mount mad(' by a trainrd Coa~t Arlill<'ry 
crew gave 11 rC'cord of four shots in 10 minutC'R. ThiR is ralhl'r slow 
for the calihC"r. Since this tim<', an improved <'lr"'ating ml'rhanism 
has been instlllled, so that it is f<'lt that this r<•cor<i could bi:> hl•ltt'rt'd. 

1211. MERITR.-Thc Oil(' ff'e.tur£> whieh makrR thiR mount <'OH­

spicuom1 among railway <·arriages or all armirs 11.tul whieh lih,ly 
would have made it o( very gr<'at YaluP in tlw prt•s1•11t war is it.s 
system of anchorage'. There is no othl'r mount in uny of tl1c alliro 
&.mtif's which has an anchorage s,rstt'm that compar1-i; with this in 
cff ecth·l'lw!-l.'-', nor which c·an he prl•pared for uct.ion in RO short n. 
tim.-. Tht~ R)'Htem is .sdC-nmtainerl, if this t('fffi mar hP Ui!C'll to 
state the fact that the an<'horage system is a tr1.1wling- part of the 
carriage a.nd it is or RU<'h a typ(' es to pt'rmi L the gun to he firf'd 
without an,\-· diJTieulty in any diret·tion. To rMlizl' th<' full 1•ff 1•ctin•­
ness of thl' eHiciC'lH'y of this anchorag<' system it slwnlil hr compared 
with the anchorage' usC'd with th<' l'lt'Vt•ral typ<'s of !1.2-irich British 
guns on railway mounts, tht' I H trnd 24-G .Frmch howitz!'rs on im­
provised aU-round traver8t' plat~orms, and th(• 240-millimf'ter French 
gun on the railwa,v t·arrittgl' known 1u.1 thC' f'oloni1•s t.rJ'<', plate 27. 

130. DEMERITS.-Tlw <·harartl'riMticF> of tlH' c11rria~1' which 8.J>JWIH 
to those who have ohs<'rHd th<' operation of nllif'<I railway artiUPry 
as demerits, arc as foUows: Th<' t'l<:'vatinii sy:-item i11<'lt1dl'S a rack 
bolted to the hottom of tlw rnrring'<' ffi<'shing with a Hindlf'y worm. 
Jt R{'.ClllS certnill that urHlt'r !.ht• Working ('CHlditious that prcvnil('d 
in the pn'sent wnr com:idt'rnhl<' diJJi1·ulty would havt' hc:'en <>X}wri­
enC'ed in maintaining this rn<·k 1wcl worm in pror<'r workin~ or<ll'f. 
S£'cond. e. worm o( tlw type of th<' Himll1'y worm can not t•asily he 
secured in the fiC'Jd, and inusmurh us sudt a worm must hf' wom in 
with the rack. it i>1 pos~ihl<' that :mmC' iliffrnlt.v might ham hf'en 
experienc<>d in tlw m11i11t<'n1uH·1•. 
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131. A second point which applies perhaps entirely to the 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 impossihJc for the 
personnel to remain upon it when the gun was fired. The car body 
a s at present designed, however, has proved satisfactorily sturdy 

· and rigid, and it is probable that there is not sufficient vihration 
eith er to injure the barhette carriage, even after long serv ice, or to 
injure the personnel if they desire to remain on tho mount while it 
is in action. 

0 IN. 8AR9CTTE CARRIAGE-MODEL 191& 
ON 

!\>All.WAY tAR-MOOEL 19181'11 
TOTAL WEIGHT "4,0001.SS. 

:-.o•----- t4!0' 

30~ 
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6rTS~:!IZI 

Pl.ATE 87 
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4.-AMERICAN 10..INCH GUN ON SIJDING RAILWAY MOUNT.(17) 

132. These guns a.re mounted on what a.re termed" sliding mounts" 
in the Amer.ica.n and English Armies, and "glissement mounts" in 
the French Army. The gun is swung directly by means o( its trun· 
nions, in bearings mounted rigidly on the side girders of the car body, 
and the gun and mount slide back together a.long the track in recoil. 
The mount is stOpped by the friction between the specia.l jacking 
beams or sleeper,, in the bottom of the mount and specia.l firing 
beams or I-beam stringers attached to the ties of the track. Most 
mounts o( this type ha.ve no intema.) 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 fil"l!t 
modern 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, 
sever&! 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 ra.i)way mounts on which 
provision had been made for di!!Sipe.ting the energy of recoil by means 
of friction between special mechllllisms designed as a part of and 
constructed into the ear body and the railway track. The only 
railway mounts that the French Government posseBSed e.t the be­
ginning o( the war were some 200-millimeter mounts which the 
Schneider Ordnance Co., had constructed for the Peruvian Govent· 
ment and which bad not been delivered. The designers of the va.rious 
I<'rench ordnance companies were hard put to design carriages on 

· which their heaviest seacoast guns could he mounted and which 
could he 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 hack 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 exhausth·e test to which this first 
carriage was subjected soon proved that a.lthough it might appear to 
be a crude mechanism it nevertheless was unusually sturdy and the 
gun could be operated ae rapidly and as accurately as any other gun 
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provided with the most elaborate of rf'coil mechanisms and accessory 
equipment. The French Government then proceeded to mount as 
rapidly as possible a great number of their large guns on carriages 
o( thi>1 type. 

I33. It is very significant that none of the nations engaged in the 
present war used any great number or 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. A.JI 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 e.llies was running dangerously low and it was 
proposed that we supply them with some of our heavy guns. Fifteen 
of the IO-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 IO-inch 
guns which would be sent across. Shortly thereafter, the French 
Gov.enunent found that its manufacturing facilities would not perm.it 
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 llSSembled 
in France in the shops that had been constructing the 320-millimeter 
sliding mounts. 

134. The first four sets of these parts e.rrived in France several 
month.a 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 he.ve 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 ma.de for com­
pleting the mounts in America.. Ma.ny of the details of design have 
since been changed e.nd it is probable that only e. 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
na.lly designed under the stress of the most desperate need and was 
not chosen because it was the finest possible carriage on which the 
guns could be mounted. It proved most commendably sturdy Md 
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 I 11. 

I35. GmL-The guns to be used with this mount a.re the IO-inch 
models of 1888, 1888 M. I., 1888 M. IL and 18\15, all of 34 ca.Ii her 



length, and eight di:ffcront models of Navy guns from 30 to 34 caliber 
length. All of these guDB are provided with fixed trunnions. All of 
the Army guns are provided with interrupted thread brooch blocks 
and the Navy guns with stepped thread blocks. All of the breech 
hlocks are fitted with mechanical firing mechanisms. All of the 
Army guns are rifled with 60 grooves and the twist of the rifling is to 
the right, progressing in pitch from 1 turn in 50 calibers to 1 turn in 
25 calibers. 

136. RECOIL MECilANISM.-No recoil mechanism in the ordinary 
sense or 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 a.long the track as a. unit under the shock of recoil. A description 
of the mechanisms employed to bring the mount to rest, is given 
under the head of ''Anchorage." Counter-recoil is accomplished by 
the same meehanism that is used in traversing the mount. The 
length of recoil averages 1 meter. 

137. ELEVATING MEcnANISM.-Provision is ma.de 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 
ha.ve lleen 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 ca.n he 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 rs.ck is connected with the handwheels provided on both sides 
of the carriage through a slip-friction device, plate 113, 11 worm­
wheel, worm and bevel gears. One revolution of the handwheel 
mo\•es the gun through 1.37 degrees in ele\•ation. 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 Crom French railway 
mounts, but has been modified and improved. It has been used 
already on several other railway mounts and has proved particularly 
· e:fficien t. 

138. TRAVERSING MECHANISM.-Since the gun is mounted rigidly . 
in the ce..r body and it is not possible to move the car body with respect 
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 e. translating mechanism and is incorporated in the front 
truck. Gea.r ea.sea and two handles are constructed on both aides of 
the front truck as shown on plate 109. Sprocket wheels on the 
cross driving she.ft of this mechanism a.re connected with sprocket.a 
on two axles, as shown on plate 117. A clutch is provided by whieh 
the mechanism can be thrown out of gea.r for firing, and for trave).ing 
it is necessary to remove the chains. It is possible for four men to 
move the mount a.long the track by means of this meeha.nism at the 
rate of about a. meter per minute. Tho ratio is -117 turns of the 
handle for one revolution of the car axle. 

139, Gm~ CA.RRIAGE.-The gun carriage is incorporated in tho car 
body and will be described in the next pa.r~OTaph. 

140. CAR Bm>Y.-The car body is ma.de 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 
j a.eking beams, the elevating mechanism and the loading mechanism 
are all incorporated in this structural steel body. The success of 
this type depends upon the ear body being given a. rigidity approxi­
mating as closely as possible that of a. steel ee.sting. 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 a.nd to ha.ve 
the seats for all of the fittings carefully and accurately machined. 
The rivetting must likeV1rise be well nigh perfect. 

141. ANcHORAGE.-Thc only anchorage with whlch thls mount is 
provided, is the-friction between the sliding beams and the I-beam 
stringers or firing beams attached to the ties. The I-heR.m stringers 
a.re placed on the firing track or epis, as shown on plate 118. Wheu 
the gun has been properly trained in azimuth by moving the mount 
along the track by means of the translating mechanism e.lready 
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 
a.s hard as a man on ea.ch of the ratchet levers is able to force them. 
The design of the je.ckscrew and operating mechanism is shown on 
plate 117. The men operating these jacks run the sleepers down b:r 
means of the handles, first giving the handles one full turn at & 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 of the sergeant in charge. These jack's normally 
take about one-half of the entire dea.d loa.d of the mount and practi­
cally all of the firing load. When the gun is :fired the entire mount 
slides be.ek on the stringers, an average distance of one meter. The 

181788-21-11 



160 

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

142. Tuuc1:s.-These mounts a.re provided with two special 6-a.xle 
trucks with 5.5 by 10 inch journals and 36-inch wheels. The truck 
fra.mes a.re of structUJ'al steel and the a.xle:s 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 a.re 
provided between the trucks and the ca.r body to serve as side 
bearings. 

143. At.rMUNITION 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 10-inch am.munition. This car is shown on plate 123. With 
French mounts it was customary to transfer the a.mmunition from 
the ammunition car to the mount by means of a shuttle car known 
as a transbordeur. No shuttle car is provided with this 10-ineh 
mount; instead, a. track i.s provided on the rear truck with a.n extension 
me.de up of two hinged wings, plate 125, which carries a. shot truck 
onto which the projectile may be l&id from the trolley of the am­
munition car. Provision is me.de on the truck just back of the mount, 
plate 124, for storing four projectiles, two on either side of the track. 
Two identical jib eranes 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 st&nd 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 ll.Bbestos­
lined powder-storage boxes in which sixteen charges of powder c11.n 
be stored with little probability of change in temperature ·within a 
ressona.ble time or danger of ignition from tire. 

144. MAINTENANCE.-The French and American personnel oper­
a.ting these mounts in the, field, found them most satisfactory from 
the standpoint of service. The mounts were exceedingly sturdy an1l 
there e.re few mechanisms requiring much attention. The oiling of 
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the jacks, truck be&rings, trunnion bearings, breech mechanism, etc., 
is a.bout the only maintenance that this type requires. 

145. DIFFICULTIES INVOLVED IN SERVICE.-The one difficulty that 
may be le.id to this mount in service is the time required for the laying 
of a new firing tre.ek and occ11.Sionally the difficulty in finding se.tis­
f actory positions for these firing tracks. The time required for the 
laying of such a. track averages from two to three days. The position 
must he rather well prepared and the track, composed of heavy rails 
and ties, must be laid on a heavy bed of good be.lie.st. It is necessary 
to le'\"'el 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 e.n 
action the firing tracks were alre&dy 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 merits of this mount arc its sturdiness, its 
small maintenance and the speed with which it can be placed on a 
firing position and removed. 

147. DEMERJTs.-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 suit.able positions for these tiring tracks and 
under such circumstances an unusual amount of time may be re­
quired for its installation. It can not be IR.id on filled ground and, of 
course, time is ordinarily not R.vailR.hle f8r excavating a cut if this 
should seem necessary in a desirable position. From the standpoint 
of its use 11.t the present time a very serious demerit is that it is 
exceedingly difficult to use it against e. 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 he trained in azimuth 
until the instant of firing. It will not he impossible to construct ll 

turntable of such strength to permit the mount to slide on it in 
firing. No trials have ever been made to det.ermine whether the 
mount is sturdy enough to take t.he 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 cradl" recoil top carriagE' traverse type 
t1.nd is similar in design to tlU' mount for th" 8-inch gun. The recoil 
mechanism is hydropneumatic while that of the 8-inch mount is 
hydrospring. It is illustratf'd on plall'.S 130 to 138. 

149. Gm;.-The piecP usc>d with thie mount is the 12-inch MRSt­

dE>fc>nse mortar, model 1890, :Mark I. oi 10-calihPr ll'ngth. It ·is 
provided with an interrupt<>d thrt>nd hrf\P<'hhlock which is fitted 
with a mechanical firing ID(."<'han.isrn. ThE>re l\l'li' 72 groove's, and the 
twist of the rifling is to the right, the pitch progressing from one 
turn in 40 calibers to oM .. t.urn in 20 <·alihers. 

150. Rgcon, .MECllANISM.-Thl' recoil mt•chanism is of the hydro­
pneumatic type. Two hydraulic cylinders nrf' mounted on the bottom 
o! the cradle and one. pneumatic recuperntor "ylindf'.I on the t-0p. 
There is nothing unusual in the design oi the hydraulic !ecoil cylinders. 
This is the first mount described on which a pneumatic recupt"'rator 
is used, and it will perlinps hf' well to c.l{'Scribc the recuperalor mechA.n­
ism in detail. It is shown in section on plate :18, and is in general 
typical of the design of the pneumatic recupere.tor used on the 12-
inch Batignolle.s mount and the 12-inch 20-caliher howitzer. This 
recuperator is composed of three main parts, a cylinder which is 
attached to the cradle, and whose rrar end, plate 38, serve.s as an 
air reservoir, a hollow piston attached to the gun, and o. floating 
piilton, the rod of which co.n be seen passing through the hollow 
piston, and the head of which fits in thl' air cylinder. 

151. On plate 134 it can he seen that the cross head on the front 
end of the hollow rccuperator 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, ie 

"filled with air at a fixed initial pr('Ssure. The floating piston is 
fitted with 11. s('ries of LI-shaped leathers, which serve in p41't to retain 
the air pressure. The space between the floe.ting piston and the hol­
low piston is filled with a heavy oil or light grease-. It can thus be 
set>n that if there is any leakage in this cylinder it is a lenknge 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 puH the hollow piston hack, and the pressure 
transmitted through the oil or grease forces the floating piston to 
the rear at the same time. The length o( recoil is 30 incht'9 an<l the 
position of the floating piston at :maximum recoil is shown by dotted 
lines. As soon as the gun has ceased to recoil the air pressure 
behind the floe.ting piston forces it forward and in turn pressure is 
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tra.nsmittt"d through the. oil and forces thP hollow piston and the gun 
forward. 

152. The front end of thti rod of the floe.ting piston projects through 
the hollow piston and beyond the end of the bracket, which is attached 
to the gun sleigh. As oil leaks out of the hollow piston the floating 
piston movl'S forward under the air pressure. The forward end of the 
floe.ting piston rod is graduated e.nd when certain of these graduations 
appear it is an indication that the oil supply must be replenished. 
As additionttl oil Is forced in the floating piston moves to the rea.r, 
agl\in building up the air pressure. Thf' oil pump used in this oper­
ation can be set>n 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 lenr shown in the space between 
the hollow and floating pistons. On platf' 134 an air bottle can be 
seen on the working platform of tht• mounL This bottle is connected 
by a smnll pipe with the rear end of the recuperator <~ylind(•r and 
suppli<'S it with air to incrt'H.Se the pressure whenever ne11essary. 

153. Th<' ere.die is noticeably of a clumsy design. Thf' mortars 
UB£'d on th('ge mounts were originally mounted in thC'll: st-acoast 
carriagt- by me11ns of trunnion.~ attached to the gun. To get the 
required amount of hearing surf ace for n recoil of desirahlC' lc>ngth, it 
was nl'C('Ssary to mount the gun in whnt is te.rmt•d e. slrigh. 'fhis 
sleigh is compos<>d of two rings un<l two runners or splines, plates 
38 and 134. The forwl\l'd ring fit!! o'·pr tht.• tapl'red rnuzzlt' of the 
gun and the rear ring ovPr thr hrf'c>rh. Tlu~y arP <'onnected by two 
runners which fit. over tht.' original trunnions of thf' gun, thc>rPhy 
attaching thl' (•ntirl' slrigh rigidly to thp gun. This sll'igh is in turn 
mounted in the eradlc, which is nN'('Slill.rily vt>ry widC' to accommodate 
~he large sll'igh runnf'rs. Thi' <'rn<llr is supportNI in the side frames 
of the top carriage by its own trunniom;. 

154. ELEVATIXG ~fECHANISM.-Elt>vntion from minus 5 degrees to 
plus 6.5 degues is s<>curcd. through 11 s('gmt>ntal circular rack o.tta.ehcd 
to the bottom of the crndle; a pinion meshing with this, a slip­
friction devke, wormwhC'f'i ttnd worm, and a srt of bevel gears 
Jee.ding to the handwhoel. Any c>xcr&1ive thrust due to fire causes 
slipping in the friction device and can not impose cxcrssivt' strain on 
the gears. Om• turn of the handwhN·l rnovt's the mortar through 
1.004 degrf'es in devation. Details of this mechanism are shown 
on plate 38. 

155. ThAVERSJ:-.o MECHASISM.-The traversing mechanism pro­
vides for e. tot.ttl movement of 360 degrees, as with the 8-inch carriage:. 
Gun e.nd carriage l\l'e carried in c.as t steel side Ire.mes on a racer 
casting which is supported by conical t.raversing rollers, plate 135. 
A (·ompll'te cir<·ular rack is mounted on the bn.sr ring; a pinion of 
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the traveraing mechanism whi<'h is mounlt•tl on the racer m<>Shes 
with this rack. Thie pinion connN·ts through n verticalsha.ft, worm, 
and wormwheel with the operating handwhel'L Any strain from the 
pressure of the projectile against the lands of the gun in firing i8 
taken up as thrust on thl:' worm. .An azimuth circle with a point1:r 
is provided for reading chang!'S in azimuth. One turn o{ the hand­
wheel moves tho mortar through 0.837 degrP<'l:l in azimuth. 

156. Gmr CARRIAGB.-Tht• mortar cnrriagl.', ple.tN! 38 and 134, is 
similar in gen£'xal d<'Sign to the 8-inch barhette carriage, model of 
1918. CP.rtain radical differences ha'\"l' hel'n made in the rletaib1, of 
course. In this carriage the pnf'umatic rt•cuperntor baa hef'n sub­
stituted for the spring recuperntor usi;>d in the 8-inch gun. The 
elevating mechanism comprises a scgnwntal spur-gear rack and a 
pinion, while the 8-inch mount was providNI with a Hindley worm 
and s<'gmental worm-gear rack. The base ring of th<' 8-inch mount 
wa.."l provided with a pintle at its center, while in this case th<' pintle 
is part of the racer and is of vrry large diamrtl'r, plate 38. On the 
8-inch mount the traversing rack is attachod to the base ring inside 
the roller tre.ck. On the 12-inch mortar mount the traversing nck 
is attached to the outside of thl'\ roller track. On the rear of the 
working platform o{ this mount an ammunition table is provided, 
since the projectiles are of such weight and size that thf'y can not he 
handll'd by the simple mf\thod used on the- 8-inch mount. 

157. RAILWAY CAR. BoDY.-1'he ra.ilwe.y ca.r body for s. number of 
these mortars is identical vrith that of the railway car model 1918, 
Mark I,,ple.te 133, for the 8-inch gun. 'rhe mort8.r carrie.g<' proved 
sufficiently heavy to ca.use a deflection of about an inch in the center 
of the 8-inch design of car body, hence a modifie<l design was ma.de 
in which the depth of the weh plates Wl\S increa.st'd 1 espc-cially in the 
inclined portions of the car ho<ly. Four-fifths of the total number 
0£ mortar ear bodies are of tlus latter dt'sign. 

158. ANCHORAGE.-The scheme t-mployed in anchoring this mount 
is shown on pla.tes 130, 131, an<l 136. It is identical with that used 
·vdth the 8-inch mount. 

159. TuucKs.-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 lO inch journals and 28-inch whel'lls. Both hand 
and air bra.kt>s are provided. Details a.re shown on plate i37. A 
set 0£ equipment for transporting the mount over ne.rrow-g&uge 
track is provided a.nd is in every wn.:y similar to that furnished '\\ith 
.the 8-ineh mount, plates 99--105. -

J60. AMMUNITION SUPPLY SYsTEM.-The ammunition car is the 
same as that provided for the 8-inch mount, plate 106. It is located 

~ 
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direetly back of the gun car in firing so tha.t thC' ammunition c&n ht': 
let down directly on the truck mounted on thj> speda.1 track built on 
the·cft.I' body. From this truck it is picked up by a. jib crane on the 
re&t'" nf the mortar-opera.ting platform ancl is swung a.round and 
lowered to a. loading stand on the back of the latter. From here it 
is slid into the mortar e.long a loading tray which can be put in ple.ce 
temporarily between this loading stand and the mortB.r breech. 
Th£' loading angle is minus 5 <l£'grees. This arrangement ie illust.rated 
in dPtail in plate 138. 

161. MAINTENANCE.-The only espt•cially nm·el fea.tur(' in t-his. 
mount, so lar e.s American practice is conoorne•l, is the pneumatic 
recuperator. Early in proof tests the va.lvt•s on thC' pump ·for re­
che.rging the recuperator stuck on one occasion. This difficulty we.a 
eMily rC'medied and the recuperat.or has !'linee op••rated perfl'ctly. !llo 
furthn difficulty should he experiencNl in the maint~nance of this 
mechanism. The morta.r and carriage arC'- somC'what heavier than 
the S-inch gun and ca.rriage and ca.use a. very marked deflection in 
the 8-inch design of car body used with 17 of these mortll.J'S. There 
is a possibility of the development of a. perma.nC'Dt set or sag in these. 

162. DIFFlCUl,TIES INvoLVED 1s SERVJCE.-Proof of this mount 
indfoa.tes that it operates satisf e.ctorily in every respect at elevations 
between 35 degrees s.nd 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 ca.r. It appea.rs 
that at elevations below ::rn degrees the mount is dangerously unstable. 

163. The heavy deflection ol the 8-inch design of cu body may 
cs.use considerable difficulty in emplacing, as the car must be raised 
by auxiliary jacks before the stands.rd jacking lx•ams can be inserted. 
This opera.t.C's merely to increase the time required for empla.cing and 

·removing the mounts and it should not constitute' e. serious difficulty. 
164. MERn's.---One of the merits of this carriage is its syt1tem 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 
ncsign; it is felt tha.t it will give excellent service. 

16.5. D1rnERITS.-Some difficulty may he C'Xpericnced in using a. 
few of these mounts in the field, inasmuch as thC\ deflection of the 
underfra.me is so great a.a to me.ke it impossible to use the je.cks pro­
vided for lilting the car in order that the firing bea.ms e.nd sleepers 
may be placed to form thi: firing platform. It may he necessary to 
use e.uxili11.ry jacks. 
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t.-AMERICAN 12.-INCH GUNS ON BATIGNOLLES TYPE OP RAILWAY 
MOUNT. (19) 

166. This mount is built on a design almost identiceJ with the 
design of the mounts on which the French have placed 305 &nd 340 
millimeter guns and 370..millimeter howitzers. Modifications were 
me.de in the French design to adapt the mount to American me.nu­
f acture and the Americangull8. Th.is type of mount, plates 26, 140, 
and 141 is a development of this war. It was designed by the SociettS 
des Batignolles in Franc.e, during the latter part of 1914, and the 
first mount was tested e.t the Railway Artillery Camp in Janua.ry or 
February of HHS. All mounts of this type rendered most excellent 
1ervice throughout the war, proving definitely the merit of the design. 
The original American pla.n was to mount a number of l O..inch 
34-ce.liber guM, models of 1888, 1888 Mark I and 1888 Mark II, on 
the um.e 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 e.nd a slight 
modifiea.tion of the throttling grooves and the recoil cylinders. 

167. Gmrs.-The guns that are being used with these mounts are 
12-inch, models of 1895 a.nd 1895 Mark I, all of 35--caliber length. 
These guns are provided with the interrupted thread type of breech 
block which is fitted with a mechanical firing mechanism. The guns 
a.re 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 cre.dle; that ia, the 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 
radlca.l modifications in their design at a time when it wa.s imperative 
that the guns be mounted with the lee.st possible delay. Difficulties 
already experienced in proof firing indicate that unusu&lly fine ma­
chine work ia required on the splines a.nd spline ways to prevent 
excessive friction and sticking of the gun before it hes 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 
e.nd 144. 

168. RECOIL MEcHANisv.-The recoil system is hydropneumatic 
and comprises two hydraulic recoil cylinders atts.ched to the bottom 
of the cradle, and one pneumatic recupera.tor attached to the top, 
plates 37, 1421 143, and 144. The length of recoil is e.bout 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
pera.tor is furnished in bottles. In field service extra bottles are ordi­
narily carried on the mount. The design of t.he pneumatic recoil is 
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essentially the same as that on the 12-inch mortar which has already 
been described in detail. 

169. ELEVATING MECHANISM.-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 ere.die and 
pinions connecting through slip friction devices, worm and worm.­
wheels, spur gears, a shaft, miter gears, e.nd cha.ins 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 10-inch sliding 
mount,ple.te 113. For easy elevating of the gun, theantifriction device 
is kept so adjusted that a 0.002 thickness gauge ca.n be inserted undf'r 
the main trunnion. It will be observed on plate 145 that the two 
mechanisms are rigidly connected by a cross shaft on which the chain 
sprockets of each are mounted. One tum of the wheel moves the gun 
through 35 minutes in elevation. 

170. TRAVERSING MECHANISM.-The gun and cradle are swung hl1-
tween the side frames of the structure.I steel top carria.ge which is piv­
oted on the pintle at it.a 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 e.t the rear 
connect by cha.ins 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 she.ft. This mechanism is 
shown in detail on plate 146. The rack and pinion are shown in detail 
on plate 147. The location of the handwheeJ is shown more clearly 
on plate 148. The greater part of the weight of the gun and t-0p ce.r­
riage is carried 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 spel'ial 
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. Gux CARRIAOE.-The gun carriage includes the recoil, ele­
vating o.nd traversing mechanisms described above, and two struc­
tural steel side frames with their connecting t.ransoms to which these 
parts are assembled. This carriage is pivoted on the main girder by 
e. heavy pinile which takes the horizonlal componmt of the shock o{ 
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 platf' 54. The general design of the t-0p carriage 
is shown on plates 144, 147, and 148. 
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172. CAR BonY.-The ce.r body consists of two plain plate girders 
of ordinary design connected by suitable tr11I1soms and provided with 
en operating platform at the ree.r. 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. ANCHOB.AGE.-The anchorage consists of a special ground 
pJatform made up in six sections and carried on a special ground 
platform car. Each section consists of a large structural steel spa.de 
and three wooden tics across which two running rails and two 8Up­
porting girders are fastened, plate 150. As noted abovr!, these sec­
tions are carried 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 
sp1:1.des and lined with sand or fine stone. The platform car is then 
run up to the end of this space and one section aftRr 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 11 complete platform is shown irn:1te.llcd and 
ready for the placing o( the mount. 

174. When the platform has been bolted up and the sand and 
rock well tamped 11.l"Ound and under the ties and spades, the mount 
is run on and so placed that 12 sets of clips, which can he seen on the 
bottom of the lower cords on the side girders, plate 26, s.re 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 carried 
on the hooks which ca.n be seen on th~ sides of the girders near the 
lower cord, plate 155, are then placed between the car girders and 
the platrorm girder end 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 
1md down, thereby liCting a portion of thf! 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. It wast. French practice to provide each mount with 
two platloans both of which could be placed near ea.ch other in 
a curved railwt.y line, thereby giving a total traverse of 20 degrees 
on the two platlonns. The writer has seen a platform pla~d 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. T1mcu.-The trucks, two in number, a.re eight-wheel loco­
motive type with inside journals, and the bodies a.re made up entirely 
of structural steel. The journals a.re 6.693 by 12.2 inches and the 
wheels 36.22 inches in dia.meter. The trucks a.re equipped with both 
hand and air brakes. It will be observed that they are fitted with 
the French type of buff er, plate 158. This was intended for service 
in France. These huff ere 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 aver&ge American' train. This has been modified to the heavy 
center-plate design typical of American standard car equipment. 

176. AlolUNITION SUPPLY SYSTEV.-The ammunition· car used 
with the Batignolles mounts is identical in design to that employed 
with S-inch ra.ilway 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 hack against the elevator. This ammunition stand 
is then rolled f orwa.rd by meB.ru1 of two hand wheels, 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 brooch of 
the gun a.nd is rammed by a mechanical ram.mer, operated by the 
same two ha.ndwheels. 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. MAINTENANCE.-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 he necessary to check up oooe.sionally 
on the adjustment ol the anti-friction devices to be certs.in that the 
elevating mechanism is working at maximum efficielfey. 
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178. DJFFICULTIEs INVOLVED IN S:u.v1cl!.-lt 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 pla.tf orm 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 hiB artillery with navy personnel. 
He was most enthusiastic about the Batignollee design and was 
positive that he had never experienced t.ny serious difficulties either 
of maintenance or service. A very striking attitude of commanders 
who had· operated continuously either the Batignolles or the Gliee­
ment type mount.a wu 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 wss especially so of the pemonnel operating 
Batignolles mount:B. Although they had to admit that the eliding 
type mount.a 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. MlmITs.-The merit of this design is that it is exceedingly 
well balanced. It is true that there seems to be an excess of equip­
ment in the ground platforms and ple.tform ca.rs, but with guns of this 
caliber it is necesse.ry to have a mount that is either provided with a 
ste.ble foundation or th&.t can be operated on a curved track. The 
difficulties incident to operating ra.ilway mounts on curved tre.cks are 
sometimes very great, and it is felt that what might be termed exces­
sive equipment in the platforms and platform ca.rs, 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. DEMEBIT.-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 auxilia.ry rails, for transmitting the 
vertic&l component of the force of recoil into the track by other chan­
nels the.n through the trucks, but this would not be difficult. If such 
a design can be me.de, and preliminary investigation indicates that it 
can, then the Batignolles design is too elaborate. 
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PLATIJ 139 

llltt RAILWAY MOUNT MOOCL-1918l~TIGNOLLES) 
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Pun: 141 

ll-lNCH, 36-CALIBER AMERICAN OUN ON BATIGNOLLES MOUNT. 



PLATE 142 

CRADLE RECl:PERATOR AND RECOii, MECHAN!St.{ OF TSE ti.INCB,38-CALIBER All ERICAN Ol!N MOVNT. 
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CRADLE RECUPERATOR AND RECOIL ldl'CHANJS!ll OF THE 12-INCH. ~AL!BER AMERICAN 
GUN MOUNT. 
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RACK AND. PINION OF THE TRAVERSIN'O MECHANISM 0!' THE 12-INCH, 36-<:ALmER AMERICAN 
OUN MOUNT. 
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ltLEVATlNO WORM WHEEL AND SLIP-PRICT!ON DEV{CE OP THE 12-INCH, J.S..CALlBER AMERICAN OUN MOUNT. 



11 
1' 
-I 
'1 t 
.II 
r 

Google 



:ll4 

:a .... 
12 
< 

Q:! ~ z p 
0 
:I 
:z: 
p 
0 

:z: 
• < 

0 
ii! 
Iii 

~ 
Pl 
Iii 
IQ 

:::3 
< 
~ 
izf 
0 

~ :z: 
~ 
raQ 

= f-4 

Pl 
0 

"" 

Google 



21fi 

Google 



216 

..: z 
p 
0 :. . 



217 

~ ..... 
~ 

~ 
~ 
z 
::> 
0 :. 
z 
::> 
0 

z 
< 
C,) ... a: 
Ill 
:. 
< 
a: 
r.:a 
IQ 

:3 
< 
C,) 

~ 
:zr 
C,) 

z 
~ 
t>: 

= (oo 

a: 
0 

"" ::::! 
c:: 
0 
l&o 
fo 
< ..:: 
0. 

0 
z 
ii: 
r;: 

o, 11~ .. db Google 



218 

18 .... 
~ 

~ 

. 
~ 
~ 

:ii 
Ill: 
0 
Ir. 
f< 
< 
.;i 

I "" 0 

~ 
I Ill: 

I i;; 

I "' ~ 
l z 
l 0 

I f< z 
::> 
0 
::r 
z 
::> 
0 

z 
< 
0 

Pl 
r.l 
::r 
< 
i:i: 
DQ 
Ill :s 
< 
~ 
= (,) 
z 
~ 

o 111 Jhy Googlc 



219 

I 

Google 



220 

Google 



221 

:8 ... 
Ill 

"" ""' ..I c.. 

:1-- .. • I 

I 
• 
! 

l· ! 
!·1--- ~ :z: 

c 
0 
:II 

I ' ' ' z 
I l Q 

r 1 
0 

1 J._ I ~ 
~ ~ 

Gil 

11 

I :. 
I < 

ti: 
I !Ill 

l t I o:i ... 
..'I 

! I : < 
~ 

I ' trI it-- 0 
I :z: .... 

J I ~ 
11'1 = 
"" 0: 
0 
fa. 

:>d 
0 
::> 
i:i:: 
8 



222 

... 
d • 
~~ 

It 

-.. .& 

~-
1; 
·: ij 
• '« 

~~ 
Hll 

'~ hi 



223 

~ .... 
~ 
j 

c. 
~ z 
::::> 
0 
)t 

z 
::::> 
0 

z .-
0 ... 
ci: 
Oil ,. 
< 
ci: 
r.: 
Ill 
~ 
< 

~ 
Iii 
0 

~ 
t! 
Iii 
IC 
fo 
ci: 
0 

'"' Ill) 
..:i 
IQ 
< 
fo 

0 
:z: 
Q 
< 
0 
..:i 

181768~21~15 

Google 



224 

...... 
(I;) 
...... 
w ~ 
"' 7. ~ :..> 
~ 0 

::! 

7. 
::> 
;:> 

z 
< g 
iii: 
fl1 
::c 
< 
iii: 
fl1 

~ 
< 
() 

~ 
Iii 
0 z 
~ 
fl1 
tQ 
f4 
ra. 
0 

>-
< 
ii: 
f4 

Q 
z 
< 
Ill 
,..:i 
Ill 
< 
f4 

0 

~ 
Q 
< 
0 
,..:i 



.... 225 



226 

7.-AMEIUCAN 12-INCH SB-CALIBER GUN ON RAILWAY MOUNT. (20) 

181. This mount is of the lt'rench Gli~"lt"ment or sliding type modi· 
fied to suit the American war-time manufacturing conditions. The 
gun rests in trunnion bee.rings rigidly connected to the main girders of 
the mount. A general view and df'tails a.re shown on plaU>s 163 to 
184. 

182. Gt•s .-The pi<>ee 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 hree<'h block is of the Welin or step thread type, 
plates 169 and 170. 

1 ~L RECOIL MEcHA!'118M .-No rocoil mechanism, in the ordinary 
sense of the term, is used with this mount. The gun is fixed -to the 
girdl'l-s, as noted above, a.nd the entire mount slides back along the 
tre.ck as a unit under the shock or recoil. Description of the arrange­
ment by whi(·h this is accomplished is given under ''Anchorage." 
Countt>r-recoil is accomplished by the same mechanism as tre.verse. 

184. ELEVATl~G MECHA-SISM.-Elevation from the loading posi· 
tion. minus 4 degrees to plus 40 degrees, is secur<'d through e. seg­
mental circular rack attached to one side of the counterweight on 
the brt>ech of the gun. The pinion meshing with this rack connects 
through a slip-friction device, a wonn e.nd wormwhecl and st>ts of bevel 
gears with two handwheels located on top of the two side girders. 
Any exc<".sshn• thrust due t-0 fire is tuke11 up by the slip-friction device 
and no dangt>rous strain ce.n come on the gee.r. One turn of the 
handwhl'l'l moves the gun through 0.625 degrees in elevation. 
Details of this mrehn.nism are shown on plate 172. 

185. TRAVERSING MECRA'N'ISM.-No provision ii; made on th.is 
mount for traversing the gun; pointing in azimuth is accomplished 
by translating the t>ntire carriage along the curved firing track. To 
accomplish thi~, two translating mechanisms are provided, one or1 
ea.ch of the two innf'r eight-wheeled trucks. Each translating mech­
anism <"<msisti< of a train of four gears e.nd two sets of sprockets and 
chains ('Onnecting the operating handwhl'el with one e.xle of the 
tru<"k, plate 117. The tote.I r3tio is 100 turns of the hsndwheel to 
one turn of the truck wheel and on the shop test of the carriage, four 
men on l'o.ch operating handle moved the mount at the rate of e.bout 
3 feet per minute. It is probe.hie that this perf'orme.nce wm be mate· 
rially improved as the apparatus is limh1.1red 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 a.void excessive speed in them a.s the car moves backward in 
fC'coil. For tr&\'f'ling conBiderahle distances, the chain between truck 
axlP. and the rest of the mechanism is removed on all mechanisms. 
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186. An altl'rnatin• powt-r transll\ting arnrng1'ml'nt is pro\·ided on 
the front spe.n bolster of the mount. This comprises a 50-horsevowcr 
gasoline engine and winch which are capable of exerting a pull of about 
7 ,000 pounds; cabll' and sheaves are provided so that this me.y he 
multiplied to the extent necessary to move the mount. It is not 
possible to readily movc the mount backward with this apparatus, 
but il the mount is pulled soml'what too far forward, it can be run 
back by the hand translating mf'<"he.nism. One of thl' mounts, plate 
168, is equipped with elcctric motors for driving the translating 
mechanisms; the power is supplie<l from a 25-kilowatt g8.80line 
generator set mount.-d on a speeial recoiling basl' on the rear of the 
working platform. It is possibk to move the moun~ either forward 
or backward by these motors. 

187. GuN CARRIAGE.-ln this mount the gun carriage and car 
body are incorporated in e. singlt> unit and are dl'scrihcd in the next 
paragraph. 

188. RAn.w A Y CAR Boo,· .-'fhl' railway ce.r body consists of 
two large box girders built up of st.rudure.l steel and connected hy 
transom plates. These girders arf' carried on span holstera, plate 
Hi4, each of which, in turn, re~b~ upon two trucks. Ca8t-steel trunnion 
bee.rings are mounted on top of the girders and are provided with an 
antifriction device which supports the gun on small trunnions for 
elevo.tiug or depressing. but allows strains to be transmitted directly 
to the main trunnion ht>arings during firing. Operating platforms, 
loading apparatus. etc., are also provided on the car body. The ma.in 
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 holster, plate 176, by moving 
which these bearings can be withdrawn, so that a Yertical movement of 
5 inches between girder and span bolster is possible. This is provided 
so that any possible sinking of the track e.nd consequent lowering 
of the main girder cnn not bring undue strain upon the truck. 

189. A.NcHORAoE.-As noted above, this carriage is of the sliding 
type and is not rigidly braced against the ground. It is fired from e. 
specially prepared track le.id with extre. long ties upon which are 
st>t 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 mf'nns of 10 sleepers, which are special 
wooden beams attached crosswise under the main girder. These are 
attacht>d to the main girder through lifting wedges, which perminhem 
to he lowered, so that they press upon the bee.ring stringers, or raised, 
so that t.hey clear and the weight of the mount is taken by the trucks, 
plate 178. The lifting wedges, one of which is provided ·at ea.ch end 
of each sleeper, consist of a fixed casting fastened to the undnside 
oft he side girder, a movable wedge attached to t.he sleeper and capable 
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of verti('al movement only, anJ a secm1d movable wedge between tlu'8e 
two, which can be moved horizontally 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 e.cconiingly. Ee.ch 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 arc supported on the lower wedges of the lifting-\\'edge 
mechanism described above. For traveling the sleepers_ e.re slid out 
sideways with the help of sleeper .cranes and a.re loaded separately. 
For firing the gpccin.l track with bearing stringers as e.bovp described 
is laid on an 11-degree, 48-minute curve. The mount is pushed 
approximately to position on this track by means of a locomofrrn 
and is adjusted exactly by the translating mechanism. The sleepe~ 
are inserted and the weight of the mount is transferred largely to 
them by the operation of the lift_ing wedges. The gun is thE1n fired 
and the mount slides ha('kwe.rd along the track for a short. distance. 
The wedges are raised and the mount is run forward to its original 
position by the trdnslating mechanism, or by the gasoline winch 
already mentioned. Except for the span bolster center plate arrange­
ment and the cha.meter of the wedge mechanism, this anchorage 
arrangement does not differ materiu.lly from that employed in the 10. 
inch sliding mount. 

190. TaucKs.-Four eight-wheel trucks, plate 179, are provided 
for thilil mount. They have structural side frames, cast-steel holsters, 
5.5 h)· 10 inch journals, nn<l 30-inch w~els. The two outermost 
trucks are provided with air brakes, plate 180, and the two innermost 
with translating mechanism, e.s described under Traversing meche.· 
nism. Semi-elliptic springs are provided over each journal box. 

191. A)IMUNITION SvPPLY SYsTEM.-The ammunition car used with 
this mount, plate lRl, is the standard Railway Artillery ammwii· 
tion car. Special fixtures are provided, however, plate 182, for the 
12-inch 11mmunition. 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 o( the ammunition car and the trolley in the latter is 
run out over it. Ammunition is picked up from the interior o( the 
car, run out, and let down directly on the shuttle car. The shuttle 
car is then pushed a.long the track by hand to the mount. The ammu­
nition is picked up by means o( the jib crane mounted on the rear 
span holster and is transferred to e.n ammunition tray which runs 
on an inclined track from the bu.ck end of the ma.in girders to the breach 
of the gun. This t.ra.v is provided with 11. huffer, so that when it ia 
releaserl it. mtty run clown the track n.nd he stopped at the breech of 



.229 

the gun without undue shock. The projectile slides on and seats 
itself in the gun. The loading angle is minus 4 degrees. The genera} 
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 
hearings. 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 ate reme­
died that no serious problems of maintenance will present themselves 
in field RerYice. 

SLIDING RAIL~Y MOUNT·MOOEI,.. 1918 
TOTAL WE16tfT 550,0001.m 

U.S. COMPOSITE 
ClEMANCX. DIA6RAM 

Pun: 163 
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8.-AMERICAN 12-INCH HOWITZER ON RAILWAY MOUNT. (21) 

193. This entire design wa.q made up in response to a request 
from the Expeditionary Forces in Franco for a long 12-inch mortar 
with a range of 20,000 yards, mounted on a carriage that would be 
empte.ced 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 tbe center. 
Accordingly a cannon of 20 calibers length and capable of being 
operated at a pr~ure 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 tho details of this 
and the previous designs will be pointed out later. It is probable 
that th.is repres£'nts tho limit of tho ability of the designer to com­
bine in onP unit a gun of so grf'at &n elevation e.s 65 degrees and a 
travt'rse of 360 degrees from o. earringl' equipped with self-con­
tained t'mplacing facilitirs whi<'h (•no.hie thl' mount to ho emplaced 
for action on an.r £'Xisting standard trM'k in less than one hour. 
From the standpoint of these chameterist.ics of great muzzle energy, 
high ele,·ation, wid£' 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 poss£'ssion of the AmeriC'an Army. Rocont inves­
tigations indirntC' that with the addition of a new cradle it will be 
possiblf\ to operate an 8-inch, 50-calibor gun from the same carriage. 
The mount and its details are illustrated on plates 185 to 215 and 
125. 

194. Grx.-The gun for this carriage is a 12-inch, 20-caliber 
howitzPr, model 1919, of built-up dl'sign. This howitzer ha.s, at 
various ti mos, h<'<'D termed a "long mortar" and o. "howitzer"; in 
this treatment, however, it will he kn.own ~ a howitzer. It is fitted 
with n hre('chhloek of thr interrupted thr<'nd design, which is fitted 
with n me·ehnnical firing m£'<"hanism. It has 108 grooves and the 
rifling twists to the right, th£' 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 meC'hanism, plates 196 and 
197, comprises two hydraulic reeoil ('ylinders fitted into the era.die 
on eitht'r l'idl' of the ccnt.l'f at the bottom, and a pneumatic rernper­
a.tor attnch£'d to the top of the aadle in the center. The maximum 
length of !'<'<'oil is ;n .5 inc hos. The design of the recoil cylinders, 
plate 198, is not unlike that of the cylinders used on previously 
designed mounts. Th£' dL·~ign of the recuperator, plate 199, is 
eesentially the se.mc lli> the rccuperator doscribed in detail under the 
12-inch mortar. An air bottle is carried on the left side of the 
carriage and is pl'rman£'ntly connected by small tubing with the 
rear of the rl•cup<·rator <'ylindcrs, plate l 9i. Gauges for measuring 
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t.he initial a.ir and liquid pressurf'S are mount"d on the left side of the 
cradle. A liquid pump, plate 200, for maintaining the floating 
piston in the rocuperator in its proper relative position is likewise 
mounted on the left side of the cradle between the two gauges. 

196. ELEVATINO MEClU.NJSM.-The eleire.ting mechanism C'om~ 
prises a drcular rack bolted to the right side of the cradle, a pinion 
meshing with th.is, and a train of spur geaf'l'I leading to tht> single 
handwheel mounted on tl1e right side of th('! <·&Triage, platf" 201. 
As a substitute for the usual slip friC'tion device, this merha.nism 
includes a brake on the handwheel of a de11iwi simila.r to that of 
the service brake of an automobile. ThP drum is e. part of the hand· 
wheel, plate 201, and the hrake grips it tightly except wht>n the 
foot peda.11 plate 202, is pressed down. This elevating roeC'hanism 
comprising spur gee.rs only, follows the design of the elevating 
mechanism of the 16-inch howitzer mechanism which Wll.."l found 
particularly efficient. An antifriction deviee, plate 203, is mounted 
with ea.ch trunnion to· r<.>dU<'e thl" rff ort required in elevating e.nd 
depressing the gun. The primiple of the operation of this dt>vil'c 
is the sa.rne as that of other devfres already described, although it 
differs in the details of its design. The elevation quadrant used 
with this mount is the sperial elevation quadrant, modl.'!l Hil 7, 
plate 173, designed for use with railway mounts. 

197. TRAVERSING MECUA.SJRM.-The tra,·ersing mtwhe.nism eom· 
prises a circular rack boltc>d to tht• inside of the base ring, plate 196, 
a pinion meshing with this, and 11. verti<·al sha.f t ·leading to the worm 
wheel, worm and hand wh<'el, plate 204, mounted on the loft sitlft of 
the carria.ge. The ratio of the gearing is one tum of the handwh<'el 
for 1.028 degrees of trn.vcrsc. The panoramic sight used with this 
mount is identi<:al with the.t shown on plat('S 174 and l 75. 

198. Gus CARRJAGE.-The top of the gun carriage comprises a 
cradle of grid-iron d&iign, plate 197, a top carriage body made up of 
two ca.st steel side fra.rnos and light front e.n<l rear trnnsoms connect­
ing these, plates 186, 187, and 196, a str.ucture.I steel working plat­
form carrying tho ammunition ta.hlo and crane. plates 196, 205, and 
206, all of which are carried on a cast ~tNil ract>r, plate 196. At~n­
tion is invited to the diff ercnc:£'::i in thf: d('ta.ils of the design of this 
racer, plate 196, and the racers for the 8-inch gun aJHl 12-inch mor­
tar, plates 33 and 38. 

199. RAlLW.\Y CAR BoDY.--The railwa.v car body, plates 196 and 
207, is in its lf<'tails quite unlike that of thl' 8-inch gun and 12-inch 
mortar. Th(' 8-inch gun and 12-inch mort11r car bodies are built 
entire-ly of structural steel. En•n with th<' hest work that it was 
possiblo to secure on th(is<• mount.s, the hed on which the hasc ring 
rests was in\e.riahly so buckh•d as to rN1uir'• an undue amount of 
lining up, and tn-cm after being properly lined, wes ·not satisfactorily 
rigid. In this dl•sign the car hody is eompmwd of threo parts, 
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the two enrls of strut~tura.I !'lteel and th" r.t'nt.-r s. stct>I <'a.<Jting. 
It will ht~ not"d that the r:Mting h~'-1 l'IUfficiP.nt drop at the centn· 
to permit it to rest on the firiniz hea.rrL'!, sleepers being ust>d only 
at thf' ends. It is likewis(' sa.tisf actoTil,\' rigid, and l'>limi.nates 
entire!~· the necessity for lining up a.lread~· mentioned for other 
mount"4. The structural stt'el ends are. holtP.d to the oonti'lr section. 
It is possible that th.e car borly of this 1fosign can not he so quickly 
manufaotured as if it were entirlll;\-· of structural steel, hut it is he­
lic,·ed that thl' adYtlJ1tages in having so rigid a ha.<Je outweigh the 
<lisadnmtages in timr of construction. Attention is call<'d to the 
fact that this cast-stM\l st'irtion is open in the center permitting the 
gun to recoil pra.etica.lly to the lm·t'll of th<' til"S. Comparison of this 
mount with the 8-inch railwa:r mount will show that this principle 
of permitting the gun to rt'lcoil through t.he hase ring of the top car­
riage and center ring of the car hody ha.s rt'Sulted in decreo;;ing COll­

siderahly t.he distance from the center line' of the trunnionR to the 
top of the rails. This, o( course, decrea.se~ the distances bet\\'t'en the 
trunnions it.nd the point at whic.h the outriggers are atte.cheo and 
when firing at wide angles lo tht• trac.k the line of recoil is more 
rn•arly in line with the outriggers and the mount is much more stable. 
'1'h£' draft gear, plate 208, is so <l<>signecl as to reduce thl' s1w11re buffing 
shock whl'11 thr mount is hring made up into n train or wlwn it is 
traveling. 

200. ANCHOR.AOF..-The !:l.vstt'm of a1u-horage is 1>ssl'11tia.ll;\-· liko 
that of the 8-inch gun and 12-inch mortar mounts. The outriggers, 
plates 186, 1871 and 209, are attnch£'d to th(~ car body hy means -0f 
universal joints giving a much wid<'r range of action than the ball 
joints usNl on the othC'r mounts. Tf"nsion rods permanently at­
tacherl to the ce.r are pr!H'idNI for Ntrh o( thl' strut..'! to counteract 
certain tendencies of the c11.r to jump when gun is fired at low eleva­
tions. In pmplacing the mount for adion, huilt-up beams art:> placed 
across the rails, plate 210, and l hE> rar is rai!.wd h~· means of four 
screw jacks, plate 211. Whl'.!'n thC' earring(' has h<•en raisNI a sufficient 
amount, the built-up steel firing beams are phH·Pcl on the tiPS outside 
the rails with two slt>epers across e11.ch enrl. The mount is then 
lowere<f until it rests on these ~lMpC'rs aT).rl heams. The cast-steel 
eentt'r seetiou of the car body rests directly on these structural-steel 
firing beams. In transit the firing bee.ms, sloopers, cast hearing 
plates and floe.ts are arrange<! on the mount as shown on plate 191. 

201. TRUCKfl.-This mount is provided with two 6-wheel trucks 
with 28-inch st~el wheels a.nd 5 . .) hy l 0-inch outside journals, plate 
212. The trucks are equipped with hoth hand and air brakes, plates 
213 and 214. 

202. AMMU!'iITION SuPPI.Y S\"STF:M.-Ammunition ta.hies and trays 
aro built into eaeh end of the car ho,ly, plate- 186. A loading stand 
is built into the working platform in tl1e cr.nter at the rear, plate 215. 
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1.mcl projectiles are tra11sforred to it from the table on the C2'!' body 
t)y hand operated jih rrti.nM, plates 215 and 216. Experienc~ on 
rail 11o·ay artillery in France resulted in the specification that the am­
munition supply system for this mount he so designed a.s to permit 
of operation of the gun from either end of the car with equal facility. 
The gun can be tra¥ersed through 360 degrees and no matter how it 
may be run in on its t'mplacement, it can he op-Orated in any direction. 
As long M the gun operates within the scope of either end of the car, 
ammunition can he supplied directly from the ammunition car to 
the tray at the end and from the tray by means of the cranes to the 
ammunition ta.hie on th{' top carriage. When the gun is operated at 
wide angles to the track, after eo.C'h third shot the gun carriage must 
he traversed hack within reach of the shell tray on the car. This is 
not a disadvantage, however, since the carriagl' can he tr&.¥t'rsed 
easily and quickly and no time will he lost. The tables on either 
encl of the car, plates 189 and 190, will hold Sl'Yen profectiles t'ach, 
and thp, ammunition stand on the working platform will hold three 
proj t\r.t.ifos. 

203. MAtNTESANCE.-It is not helilwed that any difficulty will be 
experienced in the service of e. mount of this design. Quite probably 
the attention required on the recoil c.vlinders and the recuperator, 
together with the mi.nor service to keep the elevating a.nd tr&'\'orsing 
mechanisms in good shape will constitute the hulk of tho mainten­
ance. 

204. MERITs.-For a gun of this calih<"r and length, this is the 
best designed in all of its details that the writer has seen in any army. 
Its r~coil mechanism is unusual I~· Ji nr, the <1lc-vating and traversing 
mechanisms are rapid and efficient; the car-hody design, involving 
the use of a C(•ntrallr east-steel section is execllent; the details of the 
anchorage syRtrm art> \'t'ry good and the ammunition supply system 
equally good. Wht•n handled "ith rare and hy e~<Jlt'rienced artillery­
men, this gun \\ ill prohahl:v· rf'ncfor more efficient servicf\ than any 
Qther railway mount po~<>ss!'d hy tht~ .\.merican .\rmy. 

205. DEMERITS. -There set-ms to he no ground for criticism of 
any part of the mQunt except possibly the elaborate design of the 
cradle. The objection thut is r11.ised to this design is the time re­
quired to make patterns, thr time required to make the c~tings, and 
the difficulties involved in ma.king perfect castings. Under peace­
time manufacturing conditions such a dc'sign may not he due for 
much criticism. Under stress of war-time c·onditions, however, it. 
can not be manufactured with s11tisfactory speed, and is likely to tie 
up shop facilities for an undue length of timt>. Cradles of foreign 
design hnve been observed which 11re pructically smooth cylinders. 
It is quite true that such cylinclers arc not as rigid as the design under 
discussion, but they have been used with 15--inch 45-caliher guns, and 
have not developed serious faults. 



255 

12 IN.HOWITZER RAILWAY MOUNT·MOOEL 1919 
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t.-H-INCH GUN ON RAILWAY MOUNT, MODEL E. (22) 

206. This is 11. 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 me.de for its service as a field mount and even those features 
which adapt it especially for coast defense, &d11.pt it likewise for certain 
types of field service. It can he operated either as 11. 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 t11.rget, at a distance of 
6,000 yards, when the difficulties of following 11. rapidly moving 
target are extreme, that it is probable that a new mount embodying 
most of its desirable features, 8S well 88 other features foWld impera­
tive for field service, 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 MECHANISM.-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-0f the design shown on 
plate 221, and six spring recuperat-Or cylinders s.rra.nge<l about the 
ere.die and of the design shown on pll!.te 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 
he 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 reooil is 60 inches. A by-pass 
providing an additional oil passage hetween the end of the buff er 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 e.s for reduced powder charges. 

209. ELEVATING MECHANIBM.-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-ineh Navy 
mounts, Marks I and II. It will be observed on the e.hove noted 
pie.tee that the mechanism is ms.de 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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turn supported by its trunnions in bearings attached to the car body. 
This nut is provided with a ball thrust hearing 88 shown on plate 223, 
a.nd is driven by miter gears which communicate with the bandwheel 
through the horizontal erosa shalt and two more sets of miter gears. 
The elevating handwbeel is moWited 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 a.ntifriction device provided on the Navy 14-inch 
mounts, plate 270. It is composed of a fulcrum arm whose rounded 
lower end reste in a bearing block which in turn rests on the adjust­
ing wedge. The upper end of the fulcrum arm is rounded to a radius 
equal to the distanoo from the center of the lowflr end to the center of 
the top, a.nd bears directly against the under side of lll1 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 hearing 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 considerably 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 moohe.nism 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 forea to be communicated more easily 
8.D.d directly to the main trunnion bearings. One turn of the slow, 
operating h&ndwheel elevates the gun through 0.33 degree and one 
turn 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 e. mechanism, the design and 
details of which are shown on plates 226, 226, and 227. The entire 
mount rests by means of four conical rollers on a ca.st-6teel base 
plate. To the center of the base plate is bolted a pintle which takes 
the horizontal component of the force of the recoil; gelll'S are cut on 
t.he inside of the roller pa.th 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 tra.veling, or lowered to mesh with the traversing rack for 
traversing the mount. This she.ft passes through and is driven by 
the large horizontal miter gear, as shown on plate 227, which is in 
turn driven th.rough miter gears by the two ha.ndwheels on the sides 
of the carriage. The gear case through which the horizontal driv­
ing shaft passes on the left side of the carriage, plate 227, contains a 

181788-21-19 
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large miter gear, loose on the aha.ft, but which may be thrown into 
gear with the shaft by the foof;..pedal operated dutch. When the 
clutch engages the mitPr gear, the traversing ml'chl!,nism 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 he.s been noted before that the gun can be fired without the 
use of a firing platform to an elevation of 22 de~roes. To secure any 
great amount of traverse under this t'levation, it is of course necee­
sary to operate the mount on a curved tro.('k. For fine adjustment, 
a car body traversing mechanism of the design shown on plates 228 
and 229 is m.1t'd. It will be ohserved herl', that cast"'8teel body bol­
sters shown in detail on plate 230, riveted into ea.eh end of the car, 
carry a. tra.vi'rsing beam which is fixed with respect to the truck 
when the liftin(? bolst.f'r is down. Bi'twf'm this tl'avf'raing l)t'am 

~ and the body bolst.-r are two rollers, S.33 inches in diameter and 2a 
inches in length, on ee.rh end of which are cut Apur gears which mesh 
with racks attachl'd to thl' body boh-itl'r and the traversini? lwam. 
The traversini; beam is ronncded with the handwhecl on the left side 
of the carriage, plates 218 and 228, by mt>ans of ft screw and spur p:t•ars. 
The mount is <'apahlr of b<'ing travl'mC'd 0.25 d£>grC'E> on rach sidt:' of 
the center, at eac·h (Ind of tlw car, by mm1m;i of this me<'hanism, tlwrchy 
securing n totnl travrrs<' of l dt•gr<'l'. One turn of the lumdwhrel 
moves onf' I'm! of the c·nr through 0.093 dt'grer. As t.h<' handwhec-l 
is turned, thr tra¥N-i-1ing sc•J"t•w movrs either in or out of the tre. Vt:'rs­
ing beam. As nowcl befor<', the tre.vcrsing bram is fixed with tt"Sped 
to the trul'k"l th<' ca1• body must therefore mov on the traven;;ing 
rollers. 

212. GuN CARmAGfo~. Ii} tbi:'.> mount the gun carriage is incorpo­
re.wd with and is a part '°! ~ht• ear body. The gun is carried in &. 

cast-st<><"I crftdll' whi<·h i~ swung dire<'tly h:r mt:'ans of its trunnions, 
betwet"n tht' l'lide girdf'tM of the tar body. 

213. CAn Ilonv.-The car ho<ly i:-; mad<' up of two Hingle-web 
structural steel sid<" l'tirdt•rs 1·onnl'dNI by a sl'ries of structural and 
cast stl't'I transm:ns, pln tr 2ao. Th<' cast-steel body boli;tt'rs at the 
front and th(' rrar, tlw <·u~t~tt•<'l pint!<• h<'aring in the ccntC'r at the 
bottom, nn<l tlw cn.st-sl1't'l jut'k holstrr at thn rear S('TVC furthf'r to 
stiffl'n it. Two cast..::;l<•1.1l 11idf• fmnw yok<'s serve furtlu•r tori.tiff en the 
car body at th<' top 11nd one <'nrriN> the forward C'nd of th(' I-beam 
ammunition trollf'y, plnt<' 243. 

214 . .Axc110RAOE.-'1'hl' mount mny bl' opt>rntt'd to nn <!lcvation 
of 22 dr~rl'I'~ without lhl' u:-;e of nuxiliary am·hornge t'<1uipment, if 
drsired. To this d<'nltion it mny be operatt•d ns a sliding type mount. 
On plates 231 und 232 n.re 8l10wn th<· ~·ast-stl'C'l sliding sho<•1>1 whi<' h 
arc holtNI to tlw bottom of the low<·r chords of the !'!.id<• {?irders at the 
front nncl the r1•11r. 'l'hl'li<' lihot•s hrnr on two uuxilittry mils pla.eed on 
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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 rest.<i on the 
auxiliary rails through these shoes. In e. series of trials that have 
been made, the length of recoil varied from 11 to 17 feet. 

215. For firinj? above angles of 22 degrees, it is necessary to place 
the mount on the cast~teel bs.c;e ring, the design of one half of which 
is shown on plate 233. This be.se ring may be laid either on a. con~ 
crete sub-base or on rock ballast. When placed on rock be.Ila.st, it is 
necessary to brace it against lateral movement by means of 64 
steel piles, 4 feet long, driven a.round its circumference. Thll base 
ring is in halves and in trav<'ling is carried on a standard flat car, as 
shown in plate 234. The foll capacity of a 160-t<>n locomotive crane 
is required to handle it in process of installation. It is first removed 
from the ce.r 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 sect.ion~. 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 t·wo 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 arc then bolted together with eight 
bolts on ea.ch side of the center and the steel piles driven a.round the 
circumference, plate 239. Four special rail sections are placed over 
the conical roller path and are bolted to the rails of the approach 
track. After these rail sections are in.stalled, the mount is run into 
position over the emplacement and lowered until the t.raversing 
rollers rest on the roller pa.th and the pintle engages with the pintle 
bearing, plate 240. 

216. The mount is lowered by means of two identiral lifting de­
vices installed on the. front and rear trucks and of e. design shown on 
ple._tes 228 and 229. Above the center of the front truck, plate 218, 
a capstan mounted on the shaft of the pinion, whic-h drives this lifting 
gear, can he seen. This pinion meshes with two large spur gears 
Whi(·h a.re a.tta.(0hed to the ends of identif'a.l screws Whi<'h Sl'rew into 
the Wting bolster. As the <"e.pstan is turned and drives these screws, 
the bolster is raised or lowered with respect to the car, thereby lower­
ing the ear onto, or raising it from the emple..cement. This device 
is supplemented by a hydraulic lift, incorporated 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 <"lea.ranee 
and pre\"ent the mount from overturning. The lifting bolster is shown 
in itB 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 re1uly to be removed. The eight conical traversing 
rollers, plate 240, are removed in traveling. 
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217. When the lifting bolstel"8 are raised the mount cm be trav­
enied until the rear end is over the supports, plate 241. This support­
ing device with the support be&lll8 ie shown on plates 242, 243, and 
244. The cast steel support beams &re made up in segments and are 
ple.ced 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 ca.r 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 ca.n easily be raised or lowered by any 
sort of lever, such a.s a crowba.r, and move easily when moved very 
slowly. In preparing for action the supporting beams a:re leveled 
very carefully and the hydraulic jack shoes are lowered until they 
bea.r on the greased top surf ace of the supports. A small cable is 
attached to the top of the movable cylinder and passes over the top 
of the pulley to the counterweight which ha.lances its weight. The 
cylinder will rema.in in a.ny position. As the cylinder moves µp or 
down, the oil between it and the ra.m 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 1 simply serves to close this valve and prevent the cylinder from 
moving. Thus the cylinder ce.n be brought down until its bes.ring 
plate rests on the support segments, and inasmuch aa 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 a.re constructed of structural steel and 
steel castings and carry four a.xlee each.. with 6 by 11 inch outside 
journals e.nd 31-inch wheels. Both hand and air brakes are provided. 
The two trucks are identical in design. The axles a.re equalized 
throughout, thereby tra.nsmitting the load evenly throughout the 
entire tru~k. The design is shown on plates 246, 247, 248, and 249. 

219. AloiUNJTlON SUPPLY SY13TEM.-The design '()f the loading 
gear is shown on plates 250 and 261. It will be seen on the first plate 
t.hat the projectiles ce.n be picked up from the ground or from a plat­
form at the rear of the ca.rrie.ge by means of a chain hoist carried on 
an I-beam trolley. The projectile is carried forward a.nd placed on 
the shot truck, the wheels of which ride on angle iron rails. The 
shot truck is nm forward with as great. a velocity as possible,until its 
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buffer strikes the breech of the gun, when the projectile slideB on into 
the powder chamber. The projectile is then rammed by hand. The 
powder charge is picked up from the rear a.nd placed on the shot 
truck by means of the same hoist. The shot truck is run f orwa.rd to 
the breech of the gun s.nd the charge pushed into the chamber by 
hand. A speed of firing of seven shot8 in 14 minutes has been at­
ta.ined in recent tests. In these tests it was necessary to lift the pro­
jectiles from the ground. Had the projectiles been located on a pla.t­
f orm, 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.-ln the service that this one mount hu 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 INVOLVED IN SERVICE.-The one feature of this 
mount which might cause what may be termed diffirulties 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 thfa constitutes a diffi­
culty that is serious. A heavy locomotive crane was to be induded 
in the equipment of the organization ma.int&i.ning ra.ilwa.y 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 th.is, of which any army would certainly have only a limited 
number. This emplacement permits of operation at 90 degrees to 
&ny existing railway line and it can be installed in less than a day. 
The platform used with the Navy 14-inch mounts Ma.rk I, and with 
French 340-millimeter guns and 400.millimeter howitzers required 
at lea.st two days for in.stal.ls.tion and the maximum traverse that 
can be secured in any one 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 
wa.rftt.re. Trials have proved it particularly easy of service a.nd 
efficient for coast defense. 

222. MERITs.-The merit of this design is that it embodies most 
of the features found desirable in mounts for l&I'ge guns during the 
present wa.r. For a gun of this size, it ca.n be emplaoo<l in & 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 
eliding mount and has an internal car traversing mechanism. The 



292 

speed of operation developed .in recent tests of 7 shots in 14 
minutes with probability of its reduction to I 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 pref erahly 50 de.grce.s. 

PLATE 216 

----------n:i·------------4 
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PLATE 237 

BASE RINO OF TBF. 14-INCB, ~ALIBER AMERICAN OUN MOUNT, MODEL" E " 
(THIRD STEP OF INATALLATION). 
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14--INCH, 4~ALIBER AMERICAN OUN MOUNT, MODEL " E," INSTALLED ON BASE RING FOR ACTION. (NOTE TRACKJ!.) 
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10.-AMEIUC.AN 14-INCB GUN. NAVAL llAILWAY MOUNT, MAB L (23) 

224. This mount is of the cradle recoil ear traverse type. The 
gun is mounted in & cra.4le having combined hydroepring a.nd hydro­
pneumatie recoil mechanism. This ere.die is supported in turn by 
its trunnions on two east-steel deck Inga, similar to th086 used in the 
turret of the battleship, which are attached to the aide girders of the 
carriage. The structural stool carriage is carried on two structural 
steel span bolsters which in tum rest on two 3-axle trucks each. 
The mount fires from its trucks a.t elevations between 10 a.nd 
15 degrees. When fired from its trucks it is possible to traverse the 
mount only by operating it on & cur'ved track. .At elevations between 
15 and 45 degrees it is neeeasary to remove the trucks and opera.te 
the mount on & fixed emplAG&ment. When operated on & fixed em­
placement the internal ear traversing mechanism is Used to train the 
gun in azimuth. General views a.re shown on pl&tes 253 to 263. 

225. The guns used on these mounts are 14-inch naval rifles, Ma.rk 
IV, Modification I, of 50-caliher length. The gun is ma.de up of 10 
m&in part.a, including a tube jacket, hoops, breech bushing, a.nd 
looking rings. The rifting has a right hand twist increasing in pitch 
from one tum in 50 calibers at the origin, to one tum in 32 calibers at 
a dist&nce of 574 inches from the origin. From this point to the 
muzzle the twist is uniform; that is, one turn in 32 calibers. Hol0:1 
are drilled in the breech 1'6CMS pointing toward the center of the 
powder chamber to admit e.ir for ejecting the gases from the gun. 
The gas ejector valve is attached to the breech face of the gun, 
pl&te 256. The gun .is provided with a breechblook of the Welin or 
stepped screw type and DeBa.nge system of gas cheek. The brooch 
recess is threaded and slotted into 16 seetore, one bla.nk and three 
thread sectors being included in e&cb 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 it.a own weight, dropping e.t 
an angle of 16 degrees to the right of a vertical line through the center 
of the bore and is checked by a oombined spring and air buffer, 
shown at the bottom of the breech lug, plate 256, a.nd shown in detail 
on plate 257. The breech is closed by air pressure admitted into 
the combined buffer a.nd closing cylinder. The breechblock is fitted 
with a mechanica.l 6.ring mechanism of the design shown on plate 258. 

226. REoon. MECH.ANJ8M.-The recoil mechanism consists of one 
roooil and fo!J.I' spring cylinders a.rranged about the cradle a.nd of a 
desjgn shown on plate 259. The recoil cylinder is the usual hydra.ulio 
brake, but uses throttling rods, three in number, instead of grooves 
or bars. The spring tubes ea.ch contain double spring columns, 
plate 267, divided into six sections and the ends of the spring rods 
&l"e provided with air-tight pistons so that compressed a.ir can be used 
to aid in returning the piece to battery at high elevations. When the 
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gun is being fired a.t elevations between 10 and 15 degrees, the mount 
l't'JCOils along the track a distance of from 30 to 40 feet. Under such 
circumstanees 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 pl&ee the mount 
on a fixed emplacement which includes a pit to receive the breech of 
the gun at high elevations and into which the gun may recoil. The 
recoil and recupera.tor pistons are all attached to & 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 MECHAN18M.-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 handwhool 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 
mecha.nism includes antifriction devices of the design shown on 
plate 270. It wss mentioned under the head of Eleva.ting Mechanism 
in the description of the 14-ineh 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 perm.it the shock of recoil to 
be t\"a.nsmitted directly into the trunnion bearings without excessive 
strain on the antifriction meehanism. 

228. TRAVERSING MECHAmsv.-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 e.t high elevations from the 
emplacement the latter is so plaeed as to 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 a.round the pintle of the emplacement, by means of a screw 
loee.ted on the rear beam. A traverse of 2.5 degrees on each side of 
the center line can be secured with the j aoking beams in any one 
position. It will be observed on plate 23 that when the gun is 
operated at high elevations, the ca.rriage is supported on four hy­
draulic jacks placed under the ends of the two jacking beams. If 
it is desired 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 proeedure it is pos­
sible to secure a total traverse of about 10 degrees on one emplace-
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ment. It woul<l of course be possible to move the jack supports 
a.nd secure greater traverse, hut the emplacement is not so con­
structed as to ta.ke safely tho shock af recoil a.t any very great side 
angle. The detail.'! of construction of the rear jacking beam with its 
t.ra.versing screw are shown on pla.t.e 271. 

229. GuN CARRUGE.-Tbe gun ce.rria.ge is incorport.ted in the ca.r 
body and the two are described together in the next pa.re.gra.ph. 

230. CAR BODY.-The ca.r body, plate 253, consista of two heavy 
~ingle web structural steel girders connected by structural and cast 
steel transoms. The cradle is swung by means of ita trunnions in 
the bearings of the deck lugs attached to tb.e side girders. The 
elevating 1md traversing mechanisms already describedt a.re likewise 
assembled to the girders. A bullet proof ce.b o( 0.2."i inch steel is 
constructed over the rea.r of the girders to shelter the personnel. 
This is the only mount tha.t the writer has observed that is so heavily 
protected with annor. The Italian 38-centimeter railway mount 
bas a. shelter bf armor plate over the working platform, but no side 
pl a tee. 

231. • ANCHORA.OE.-When the gun is opera.tad a.t elevations be­
tween 10 &nd 15 degreesj no anchorage other than wheel friction is 
required. For operating a.t high elevations a pit is dug, a. bed of 
timbers is provided a.t each end of the ca.r 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 ear body. The 
pit is a.bout 9 feet deep, plate 272, and is lined with timbers. The 
timbem a.t the rear end of the pit are united into a mat or spade- a.nd 
are connected to the pinUe near the center of the girders of the mount. 
by structural members and a trunnion bed plate easting so that the 
horizontal component of the shock of firing is taken against them. 
On plate 273 the emple.eement 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 me.ximum elevation. The braees 
between the east steel pintle block and the timber mat or spade in 
the pit for the throo mounte just mentioned, a.re made up of 14-inch 
squa.re timbers. The braces for this mount a.re built up of struetwaJ 
steel. 

232. TRucu.-The four trucks are identical in construction a.nd 
are 6-wheel locomotive type with 9 by 12-inch journals and 36-inch 
wheels. Each truck is provided with hand bra.kes. The details of 
construction a.re shown on plate 274. These trucks a.re connected in 
pairs by structur&l steel span bolsters and the ends of the ma.in 
girders pivot on these span bolsters. 

233. AMMUNITION SuPPLY SYsTEM.-For the service of ammunition 
a.n I-beam trolley tre,ck is so s.rranged along the roof o( the cab of the 
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mount, pla.te 253, that it can be pushed to the rea.r and made con­
tinuous with a similar track in the anununition car, plate 275, whieh 
is coupled just behind. The shell is picked up in the am.munition 
car by a trolley hoist, run along into the cab of the mount and let 
down onto the 8lnlnunition tray, plate 276. This tray l'UD.S on 
wheels along a track to the breech of the gun. It is provided with a 
buff er which brings it to a stop wheh it hits the breech a.nd 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 defecte in the design of this 
mount result in considerable difficulties in maintenance. First, the 
a.xle loads, especially on the front trucks, ILI'e so great as to ma.ke 
it practically impossible to transport the mounts for any great di.s-­
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 e. mount ce.rrying 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 a.re inclined to buckle easily. An additional difficulty WM 

encountered as a result of covering the entire working platf onn with 
armor. A great amount of moisture condenses on all mete.I surfaces 
within the cab and does not evaporate very rapidly because of the 
la.ck or circulation of air. This condition makes it necessary to pay 
a great a.mount of attention to a.II oi the unpainted meta.I surfaces. 

235. D1rncuLnEs INVOLVED IN SERVteE.-The winch that was 
supplie.d 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 e.t elevations 
under 15 degrees. The trunnion bed plate ca.sting 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 e.s powerful as it should be. The type of emp!D.Ce. 
ment required for the operation of this gun 11.t high elevation ha.s 
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 f a.ir average. The use of this type 
of emplacement;ot course,requires a special crane car or locomoti'Ve 
crane and the total battery equipment is unusually large. 

236. MERITs.-Inspeaking of this carriage from the broadeststand­
point it can not be said to have many merits. H 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 ha.nd. 

237. DEwERrrs.-It should be understood in dealing with this ea.r­
riage that it is a c&rriage produced purely for the emergency and ma.y 
be claseed with what the French ce.U "Affuts de Circonstance." 
When fired at an angle above 15 degrees it requires the same eum­
bersoine firing platform that is 'dsed with the French 340-m.illim.eter 
gun and 400-milli.mete.r howitzer. The ce.rriage is supported on two 
eix-e.xle trucks, and the axle loe.d on the front truck ~ so great as to 
ca.use considerable trouble with overheated journals and bearings. 
Considerable difficulty was experienced in securing permiseion 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 certo.in that nothing but the dee­
pero.te need for guns for this range and caliber could have secured 
the necessnry permission to move them about. The axle load on the 
front truck is approximately 53,000 pounds. The ma.xi.mum permis­
sible axle loo.d on French railways is approximately 39,000 pounds. 
It is understood that an axle load of 62,000 pounds is permissible on 
main lines in America. It seems quite certain, however, that se.rious 
difficulty would be experienced in moving these mounts over newly 
constructed lines la.id over areas that he.d been badly shell torn. For­
tunately it ws.s not necessary to move the mounts on a.ny linM except 
those that were on fairly settled ground. 

238. In moving the five carriages of this type, which were operated 
by No.vy personnel, from St. Nazaire to Camp Me.illy, all of them but 
one developed serious difficulty with ovP.rheo.ted journals, and the one 
that escaped this difficulty was run e.t an average speed of 5 miles 
an hour. In returning one of the mounts from Ca.mp Me.illy to Bor­
deaux for return to America, it was necessary to put it in the French 
shops three times to repair damages to overheated journe.ls and bee.r­
ings. It would seem possible t-0 limit this difficulty by providing 
all of the bearings with hard grease cello.rs such as a.re used on large 
locomotives. This would provide a positive oiling systelll 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 agai~t the ro.ilwe.y yards of Montmedy and Longuyon from 
the vicinity of Verdun, the Germans loco.ted the battery positions. 
So.me shells burst very close to tho mounts. One of these burst.a 
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 Armies were provided with any such armor and 



apparently they never felt the need for them. As noted before, this 
steel cab gave considerable difficulty from the oond~ation of mois­
ture on all metal surf aces 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 arm.or. The Italian 3S-centimeter railway mount has an 
armor-plate roof over the working platform to protect the 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. 

Pr.A.TIC 262 

141N. NAVY RAILWAY MOUNT-MARK I 
TOTAL wtl6HT 535,000 LBS. 
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ll.-AMERICAN 1'-INCB GUN ON NAVY RAILWAY MOUNT, MARK U. (24) 

239. This mount iB of t.h.e combined cradle and rolling roooil type. 
The gun is mounted in a cradle having a combined hydrospring and 
pneumatic rceoil mechanism. This cradle is mounted in a. heavycs.st­
stet>l slide which is carried in guides a.ttaf\hed to the side girders. 
This slide is capable of moving upward at an angle of 45 dpgrees with 
t.h.e vertical, through e. distance of 86 inches a.hove the traveling poai­
tion. The structural steel girder is supported at each end by a span 
bolater on two five-axle trucks. N<'ither the cu body nor the gun is 
provided with any traverse, and it is nt'cessary to operate the mount 
on a curved track. Whl'n the gun is tired, the entire mount rolls 
hack on the track a distance of from 30 to 40 feet. Genera.I views are 
shown on plates 279, 280, 281, and 282. 

240. GuN.-The gun for which this m0unt 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-caliher length. It 
is possible, however, to mount a 9-inch gun with its era.die in the same 
slide. 

241. REcor1, MECUANISM.-The recoil mechanism proper is in 
every rMpect identical with that of the 14-inch gun used on the rail~ 
way mow\t 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 e.ny 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 a.t 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 MECHANlSM.-Tho 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 tho connections between 
the hand wheels and cross she.f ts which drive the miter gears in the 
gear case. This modified connection is shown on plate 284 in the 
central figur<>. It will be observed here that handwheels a.re mounted 
directly on shafts which carry pinions on tho inner ends meshing with 
spur gears carried directly on the cross shafts. 

243. TRAVERSING MECBANISM'.-lt 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 era.die are carried will be described under this head. One of the 
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qualifications desired of heavy railway mounts during the present 
wo.r was a. practicable means of ro.pidly installing e.n emplacement or 
otherwise preparing for action. With most' heavy gun carriages it 
was necessary to provide some design of ground plat! orm for operating 
the gun e.t high elevations. This provision of a heavy ground plat­
form was necessitated by two considerations. When operating the 
gun e.t 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 subtra.ck 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 mRy not strike the ties at full recoil. 

245. It was understood, of course, that any gun mount operating with­
out a subtrack 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 
ca.:rrie.ge the French designers solve t.his problem by providing two 
sets of trunnion bearings. The low trunnion bearings are to be used 
for transportation of t.he 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 elide 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 t.o 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 co.rrie.ge by means of two 10-inch pine 
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 a.ntifriction mechanitim 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 Boov.-The car body.consists o( two heavy single web 
structural steel girders connected by structural stoel transom.8. One 
noticeable difference between this car body and that of the Mark I 
mount is the a.bsenco of armor. All equipment on the top of the 
carriage, hand rail, h11.nd ra.il standards, and ammunition trolley, 
plate 280, is remove.hie for !ra.veling. 

248. ANcHORAOE.-This is a. rolling recoil type of mount and 
the only means of anchoring it is the friction of the brakes oper­
ated by hand. On firing, the entire mount rolls hack on the track, a.' 
distance of from 30 to 40 feet. On the front span holster, plate 
280, is mounted e. motor-driven winch 'ce.rrying a. ce.ble which is 
attached to the track some distance e.heJ'd, a.nd by means of which 
the mount is returned to its firing position. 

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

250. AMMUNITIOS SUPPLY SvsTEM.-On th& rear span bolster is 
mounted a track carrying a. steel tr&.y. Both track and tray are 
practically identical in design with the tra.ck and tray provided on 
Mark I mount and shown on plato 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 tht> projectile is carried lorwa.rd and placed on the 
tray suspenrlod between the stand on the suporplatf orm and the breech 
of the gun. The gun is loaded e. t o.n · e.nglo 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 tho mount. 

251. MAINTENANCE.-These mounts havo 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 wilt r£1quire excessive service in 
maintenance. The loads on the axle are such 9.8 to a.void the over­
heating that gave so much troublo 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 8ERVICE.-The only difficulty 
that wilt he involved in the servicr., if it may really be termed a dif-
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ficulty, will be the construction of the heavy firing positions or epis 
that are required for training tho 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 tliese 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 
cpis, 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. ·MER1Ts.-The merit of the carriage is that it can be fired 
at the maximum ele.vation without the installation of firing plat­
forms, which are difficult to install or transport. As just men­
tioned, occasionally the tim£1 required for the installation of a firing 
track may be a cause for complaint. This is not ordinanly true, 
however, since the targets on which such guns operate in land war­
fare, are fixed, and some leisure is available in preparing for action. 
They e.re 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 
le-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 time had been available it is probable t.hat it would have been 
provided. When considering large gun railway mounts from the 
standpoint of their use for coast defense, e.s well e.s for land warfare 
it is not certain that this is a desirable type. It is probable that e. 
rolling recoil type of carriage can be operated successfully against 
a moving target, but it has not heen 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 he ca.pe.hle of installation on some 
type of ratable 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 SUDING 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 10-inch and 12-inch 
sliding mounts. General viem are given on plates 286, 287, 288, 
and 289. This is one of the two designs ma.de 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.-ealiber 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 HH8 it wa.s pl~nned 
to use a maximum of structural steel, and on the model HH 9 a 
maximum of steel castings. This resulted, of course, in re.dical 
dift'erences in the det11.ils 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 -
no.val rifle, M11.rk IV, Modification I, of 50-caliber length. It we.s 
to be fitted with a trunnion band screwed e.nd shrunk on, plate 290, 
and it wa.s intended to swing the breoohhlock 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 a.s possible. The breech mechanism has been described 
in detail under the 14-inch naval mount, Me.rk I. 

2·57. RECOIL MECHANISM.-No recoil mechanism, as it is ordinarily 
understood, is used in this mount. Wben the gun is fired, the shock 
of roooil is transmitted by the trunnions directly into the ce.r 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 specie.I 
firing beams le.id on the ties. 

258. ELEVATING MECHANisM.-The gun can be elevated from l 
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, e.nd as noted 
before, the gun can be elevated either by hand power through the 
he.ndwheels mounted on the t.ops of the two side girders, or by means 
o( the electric motor located some distance forward and between 
the girders. The power for operating the elevating motor was to be 
supplied from e. gasoline-eleetric generator that was likewise to be 

181768---21~24 
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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 protect the generator from being damaged by excessive 
strains in firing, it WM 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 through 0..48 degree in 
elevation. The motor is 71 horsepower and is connected with the 
worm she.ft by means of a chain. A clutch is provided so that the 
handwheel does not rotate when the motor is being used. An 
antif riction device of the design shown on plate 294, is incorporated 
in the mechanism. This type of antifriction device is coru1idered 
preferable to that employed on the model E and the naval mount, 
Mark I, in that it includes Belleville springs which are compressed 
on firing and- permit the shock of re.coil t-0 be transmitted more 
directly through the trunnion bearings. It is the same in design 
as the mechanism used on t,he 12-inch, 50-caliber gun mount, plate 
178, and the 16-inch howitzer mount, plate 357. IU. action on the 
16-inch howitzer mount he.s proved particularly efficient. 

259. TRAVERSJ~G MECJUNISM.-Wide traverse can be secure<l 
with a mount of this type only by operating it on fl curved track. 
The one difference between the opere.tion of this mount and the 
10-inch mount, under which the operations have been described in 
detail, is that the piece is both traversed a.nd 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 mee.ns 
of a spur geo.r, a longitudinal shaft., which in turn drives a cross she.ft 
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 Rprocbt wheels. Chains conned 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 cnn likewise be driven by hand by means of four 
handles, two on each side of the truck. Provision is made likewise 
for traveraing the entiri: car body on the span bolsters in a manner 
similar t.o that employed on the 14-inch mount, model E. The 
details of this mechanism arc shown on plates 2!)6 to 302. A traverse 
of 2.5 degrees on ea.ch side of the center line is secured through the 
provision of a traversing table or bolster with a pivot ce.sting rigidly 
bolted to it, plate 295, which at the bottom, turns in a center cMting 
bolted rigidly to the me.in bolster and at the top, turns in a center 
casting which has guides machined on two sidf's, and slides in grooves 



cut in a cs.sting bolted rigidly to the car body. A nut is machined 
in the top of the upper center casting, in which the traversing screw 
t.urns. The ends of this screw are turned down, plain on one end 
e.nd with rings at the other, plate 296, and sre fitted with bee.rings 
which are a part of the casting bolted rigidly to the car _body. 
When the car body is exactly on the center it me.y 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, plates 298 and 
299. The car body rests on the traversing table by means of two 
sets of rollers, plate 300, and the traversing table rests on rollers 
carried in the main bolstt'r, and of a design shown on plate 302. 

260. GuN CARRIAGE. -Tht' gun carriage is incorporated with the 
car body and the two are desc.rihr<l together in th(' next paragraph. 

261. CAR BooY.-The ce.r body or main frame consists of two heavy 
structural steel box girders connected by deck plates and structure.I 
steel transoms. The design is shown in detail on plates 303 lo 308. 
The cast-steel trunnion bee.rings equipped with antifriction dcvicl'8 
are mounted on the tops of the 8ide girders. The 50-kilowatt gaso­
line electric genera.tor set is mounted forward between the girders, 
and the sleeper jacks and sleepers are assembled in the bot.tom of the 
girders. 

262. ANCTIORAGE.-The anchorage system is, in general, like that 
of the 10-inch e.nd 12-inch mounts e.nd t.he French sliding mounts. 
The bee.ring stringers on which the mount slides a.re 10-inch, 40-pound 
I beams. Eight linc.s of these arc bolted to t.he tif'S on thf' inside and 
outside of the rails.· Six sleepf'rs, five und£lr the me.in body of the 
mount and one under the rear span bolster, transfer the weight of the 
mount to the stringers nnd transmit the firing load. Each sleeper is 

. mo.de up of three heavy timbers bolted together and is supported on 
two jacks for vertical movement.. The design of the jacks and 
slcepPrs is shown on plates 309 and 310. . The ~lreper under the rear 
span bolster is provided with steel shoes which bear directly on tho 
rails. It is ordinarily est.ime.tt>d that o.bout half of thP W<'ight of the 
mount is transferred to thtise slrepNs in preparation for firing. 

263. TRucKs.-The trucks are special five-axle locomotive type 
with 6 by 11 inch inside journals e.nd 33-inch cast st<'el whtiels and 
structural steel side frames, deck plates, and transoms, plates 311 and 
312. Hand and air brakes are installed on the extMior trucks, 
platt- 313. 

264. AMMUNITION SUPPLY SYSTEM.-Ammunition is transported 
from the ammunition car to the mount by means of a shuttle car, or 
tre.nsbordeur, of the design shown on plates 314 e.nd 315. This 
t.ransbordeur carries five full rounds of ammunition. The two ends 
of the top of the transbordeur are made up of hinged wings, which 
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are swung around and lockeu 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-incb guns, plate 106, but 
with special fixtures for this size and weight projectile, were to be 
used with this mount. 

14 IN.~AILWAY MOUNT-MODEL 19t8 
TOTAL W£18HT 618.000 L8S. 

U.S COMl'O!lrrt: 
CL[ ARANt[ DIA,RAM 

PLATE 285 
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