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Zo CZZzbhonzz?772az/concern? 
Beitknown_that?,ANDREw N9BLE,kte CaptainintheRoyalArtilery,asubjectofthe 

Queen ofGreat Britain,residingat Jesmond 
* dene House,Newcastle-upon-Tyne,England, 
manufacturigengueer,have?yentedaesr 
ta? newan?usefuImproved Mountingfor 
a?owitzer,(?rwhichapatenthasbeengrant 
edtomein Great Britain,dated February6, 

ro 1885,No.1,674,and in Italy,dated June30, 
1885,No.1S,191,)of whichthefolowingisa 
Spegification? 
Thisinventiophasforitsgtjectaniuproved 

?ount?gforahowitzer,Thismountingeon? 
r5sists ofaturn-table capable ofrotatingabout 

aCentralpivotand movedbymeansofahand 
wheeluponthe turn-table,which by beveled 
gearturnsaverticalaxis,whichatitslower 
end is geared with one of the Supporting 

2o wheels?Theturn-tablecarriesaslideincined 
atan??ge ofabouts?ty$egrees,andalong 
thisslidethegun-carriageisabletotraverse? 
Thegunis gonntedbyitstrunnionsonthis 
Carriage,andinmediateyin rear of each of 

25thetrunnionsaudparalelwiththefaceofthe 
Slidearamisattachedtothecarriage,andthe 
?a?atits1owerendenters?a hydraulie.cyl ider.,Inconnectionwiththeeyinderthere 
?anai?vessel_in whichar under pressure 

3o iscontained?On therecoiltaking placethe 
ramsare driven downward in the cylinders 
andaportion oftheliquidtherein passesout 
intotheairvessels through narrow paSSages 
Orloadedvalves?Afurther CompreSsion in 

35theairvesselisbroughtaboutbytheentrange 
of?eraintothecylinderdnringtherecoi, 
andin this waythe recoilis expended and 
Checked?The Compressed air Servesas an 
ant9matic?rrangementt9 run.thegun out 

4Oagainintothe firing position,eitherimmedi 
ately or assoon as the return of the liquid 
tothe Cylinderis permitted? 
Apupisprovidedbymeansofwhichliq… 

uid Can betransferred from theair-VeSSelSto 
45the Cylinders,orvice versa,toraise orlower 

thegunindependently oftherecoil? 
???orthepurpose ofigcliningtheguntothe 
desiredangle,atoothedarcis mounted Con… 
centricaly with thetrunnions,and this arC 

5o engageswithaworm capable of8lidingupon 

?isforeedtopaSS? 

anaxiscarried npon theside paralelwith 
itsface?Thisaxisisgeared byspnr-wheels 
toanotheraxis,andthis,bybeveledgear,?e… 
ceivesmotionfromahand-wheel,Vhenthe 
gnnreeois,thewormingearwiththe toothed 
?réslides10ngitudinalyuponitsaxisandthe 
Sametakespiaceasthegunrisestothefring 
position? 
Tn orderthat my Saidinvention my be m6stfaiynnderstoodandreadiyCariedinto 

efect,Twi1proeeedtodescribethedrawings 
hereuntoannexed… Tnthedrawings,Figurelisasideelevatioy 
ofäwenty-eight-centineterhowitzernounted 
in?ccordanegwith myinvention,Fig·2isa 
plan ofthesame,partlyi? section,Fig.3iS 

55 

?iongitudinalseefo?ofthehydraulieCylin - 
Fig.4isatransversesec 

Fig.5showsa detailofthe 
derandairveSSel, 
tion ofthe Same? 
elevating-gear… ?turntable,havingits pivotat4, 
anásnpported,also,by w?éels *.°,Wh?h 
?on?eircularrai,b,Thisrailb,withthe 
pivot,issupported Qa massiye foundation? 
önüeturntableatherearetwostandards, 
ee,snitablyeonnecteq,and up9nth?at C’C’ 
arégnidesurfaceswhighformthesideal9°g 
whiöhthecarriage ofthegunnoves whenthe 
recoiltakes plaCe… öjsthecariagein whichtheguneisheld 
byitstrunnions, 
?fareramsSupportingthe carriage dim… 

méâiatelyinrearofthetrunnigns,Theram$ 
?enteritothe.hydraulie?Cyli?ders99,and 
aroundthesecylindersandinthe_Same pisge 
withthemareformedtheair-vessels h h,The cyindersyandtheairvessels?Communicat? 
nearthe16werend byasmalpassage,?,and 
thronghthispassagewhe?theg??re99isthe 
1iquidintheoylinderg.displacedbytheran 

Thisorifice may be made 
onceforalofthedimensionsfoundneCeSSary 
byexperiment,ormeansforadjustment may 
bépr6vided?Thereisastopyaye,?topre… 
ventthereturn oftheliquid bytheSamepaS 
sage,andaby-pass,/,withayalve,/"Ronit, 
isprovided,wichisopenedtopermitthere… 
tu?nofthe liquidwhen desired;0?inSOpe 
casesthearrangement may besimplifed,the 
1iquid beingaiowed toreturn directlyinto 
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?eram-gylinderbythesame passage bywhich |in what manner the8ameisto be performed, 
it paSSed out of the cylinder,inwhich case|Ideelarethatwhat Iclaimis? the?gu?immedatelyafter reeoilrisesagain 
tOthe firing position? 
*isa hand-punp which is employed for 

Qrawingtheliquid ont ofthe cylinder 7 by 
the Sügtion-pipe/andforcingitintotheai? 
yesse h bythe deliverypipe W. Thisisdone 
for?the Rurpose_of briging the gun down withoütfiring.,Thesamépümp maybeem 
pl9yed?r?rejngairintoüheairvesselh. 
/iš?hand-wheelforrotatingtheturn-table 

4andfQr training the gun upon the object 
upOn whichitis required to bédirected. 
The?xis 9fthe hand-wheel hasuponita beveled piniongearingwitha corresponding 

wheelon_the vertical shaft m,andthisatit? 19we?eQdisgearedwithoneofthewheelson whightheturn?tableissupported. 
?isanotheghand-wheeltobeemployedfor 

Varyingtheelevation ofthegun. Onitsaxis 
thereisa beveledpinion gearingwithacor 
reSp0nding pinion on thé inclined shaft o. 
Thisshaftatits lower end carriesatoothed 
wheel engaging withasimilar wheelonthe 
Shaft p,whichisparalel with theslide-face 
g c_Theshaft Disgroovedfromendtoend, 
(see Fig,5_anda worm,2,is able to slide 

This worm,whichis compeledto 
rotate with_its shaft,engages withatoothed 
3re,9,fixedupon thetrunnions of the gun; 
hence byturDing the shaft Dandthe worm 
2/by?means9f the hand-wheel7 the gunis 
Causedtorock uponitstrunnionsandisele 
vation syaried,Inthe case ofthegunrep·? 
reSented bythesedrawingstheelevationisin 
tendedtorangebetweenforty-fivedegreesand 
Seventy-five degrees;buttheseangles maybe 
Varied,7”isa Cranefixeduponthéturn-table 
4.,Ibisusedtolift the chargeandtoswing 
itint0 p0sitiontobeinsertedintothe breech 
ofthegunwhenthis hasbeen openedtore… 
Ceiveit? 
Having now particularly deseribedandas 

Certainedthe nature of mysaidinvention and 

1?The C0mbination,Substantialy as de-, 
scribed,oftheslideinclined downward from fronttorear,thegun-carriage npon theslide, 
the hydraulic cylinder with its ram parallel 
tothe slide and Supporting the gun-Carriage 
immediatelyin rearoftheguu-trunnion bear 
ing,the air-vesseladjacent to the cylinder, 
and the passage bywhich the Cylinder Com… 
municatesatornearitsend with theair-Ves 
Sel,andthroughwhichliquid passesfrom the 
cylinderto the airvessel,forthe purposeset 
forth? 
2?The Combination of the slide inclined 

downwardfromfronttorear,thegun-Carriage 
upon theslide,the hydranlic Cylinderwithits 
ram parallelto theslide and Supporting the 

|gun-carriageimmediatelyin rear ofthe gun 
trunnion bearing,the air-vessel adjacent to 
the cylinder,the passage by whichthe cylin 
der Communicatesat ornearitsend with the 
airvessel,thenon-returnvalveofthi8passage, 
the by-pass passage between the Cylinderand 
the airvessel,andthevalve of the by-pass, 
Substantiallyasandfor the purp0Se Setforth? 
3?The Combination of the slide inClined 

downwardfrom front torear,thegun-Carriage 
upontheslide,the hydraulic Cylinderwithits, 
ram paraleltothe Slide and Supporting the 
gun-carriageimmediatelyin rear ofthe gun 
trunnion bearing,theairvesseladjacenttothe 
eylinder,the passage bywhich the cylinder 
communicatesatornearitsendwith theair 
veSSel,the non-return Valve Of this paSSage, 
the by-pass passage betweenthe cylinderand 
the air-vessel,the valve of the by-pass,the 
Dump,the8uction-pipe ofthepumpconnected 
with the eylinder,andthedelivery-pipeofthe 
?ump connected with theair-veSSel,SubStan tiallyasandforthe purpose8etforth? 
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