
~HANDBOOK

(IF TyIE

1” 4-BARREL NORDENFELT GUN.

By co~i~ oi~TIlE Loi~nsCO~~MthS~Q~E1eSOgTILW ADMIRALTY.

/
LONDON:

PRINTED FOR hElL MAJESTY’S STATIONERY OFFICE,
fly DARLING & SON,1.1, GREAT ST. ThOMAS AFOSTLE, 11G.

And to be purchesed,either dh’ectly or through any Bookseller, front
RYRE ~tn SFOTTJSWOODII, 11esr IIARDINO STREET, FLEET STREOT, 11.0.;

ADAM AND CIIARLIIS BLACK, NORTh! Thuouc, Roinnunou or

lODGES, FIGGIS & Co.~104, GRAFrON STREET, DubLIN,

1889.

0. 2~94.—’S9.
Fr~eeORe Sft ilt4ng.



TABLE OF CONTENTS.

NOMENCLATURE

DESCRIPTION

INsTRUcTIoNs FOR KEEI’xNiI THE GUN IN WORKING ORDER

INSTRUCTIONS FOR WORKING THE GUN

FAILURES WhICh MAY OCCUR WITH TILE GUN

INSTRUCTIONS FOIL MOUNTING AND TAKiNG TO PIECES

SPARE PARTS AND TooLs

AMMUNITIoN

TABLE OF ALLOWANCE ~F AMMUNITION

PENETRATION

EXPERIMENTS AT luau SPEEDS AGAINST TORPEDO BOATS

ACCURACY

DUMME CARTRIDGES

WEIGHT AND DIMENSIONS ...

ANGLES MADE BY LEVER DURING LOADING, FIRING, &C.

INSTRUCTIONS FOR THE USE OF AIMING TUBES

DIAG1LAMS

~ ~

PAGE

5to9

10

12

14

17

18

21

21

23

24

24

27

27

27

28

29

at endof Book

5.0. 10970. 4500. 6/89. Wt. 6585. D. & S. (E.) A2



(~Theletter8 and f1~ureswth~nb,’acket8refer to the dia~ranis
I. to IX., XVIII. and XIX. at theendofthe book.)

1” 4-BARREL NORDENFELT GUN. (MAinc I.)

NO~IENCLATURE.

FRAME (A) - - TFUDRIOIIS (J); underplate with
screws (2); hand lever catch (3)
with screw; cotter slots (4);
cotters; cover stops(5).

FRONT CROSS-PIECE(B) Bolts and nuts (6) for do.; fore-
sight slot (7).

CENTRE CROSS-PIECE(c)Fixing screws for (10. (8); set
.~screws(9) for barrels; hopper

¶ ~trip’~.(1O) with screws; cover
lock (ii).

BARIIELS (D)( ;:~ ~~Bree~ji; bare; muzzle; chatnber
recess (12) for cartridge rim;

rtctoF slot (13).
FoRE Sionrs (E) -~Fi~in~screwsfor do.

TANGENT SIGHTS (F) - Spring; pinion with spring
washer and stop ring; milled
head with taper pin; brackets
with fixing screws.

COVER (o)_ - - Pivot screws (14); cover arm
(15) ; action block guides (16)
cartridge guides (17); hopper
catch with screw (18) ; hopper
strip (19); hopperslidestop(20).

HOPPERS(Ii) - - Slide; stopscrew.

ACTION BLOCK (K) - Spring bar (21) with screws;
thumbscrew (22) for do.; spiral
springs(23); luuiumers24; firing
pins (25); breechplugs(26) with
set screws (27) ; extractors (28)
with screws(29)andspringS(30);
shield(31) with screws;cocking
piece (68) with pin, spring(33),
and screw; pivot block (32) and
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screws (34) ; action cam plate
(35) with screws; locking bolts
(36) with screws; locking bolt
plate (37) with stud* (38),
washer and split pin ; friction
roller (39) with stud, collar, and
pin.

CARTRIDGERECEIV.EE(L)Catch for do. (40) with screws;
lever(41) ; (4la) safetystuds.

TRIGGER COMB (hr) - Cocking cam (42) ; hammerstuds
(43); locking guide (44); firing
piece (45).

REAR CROSS-PIECE(N) Trigger comb rests (46); tumbler
with pin (47) ; tumbler spring
(43) with screws; trigger comb
stop (49) with screws; bracket
(50) for axis pin with screws
number plate with screws;drill
stop.

RAND LEVER (o) - Handle.

ACTION LEVER (~)- Friction roller (51) with stud and
cross—pin ; axis pm (52) with
taper and split pins ; trigger
finger (53~.

MOuNTING.

CONE (Q~)— — — l’ivot (54) with Screwsand stea(ly
pins ; pivot bolt (ô~)with nuts
andwasher ; worm ring (5(J).

CnossHEAD (it) - Cap squares (57), cap square
screws; cap square pins with
chains.

ELEVATING - - Wheel (58) with key; outer screw
(59) ; inner screw (60) ; pin (61)
nut (62) ; pivot screws (63) with
checknuts; adjtzstmgbreak (64)
with milled head.

TRAVERSING - - Wheel (65) with key; worm (66);
spindle(67) with collar and split
pin.

The different parts of this gun are not interchangeable.
150 gunsof Mark I. patternhavebeenissued.

* A keeperscrew is also fitted in someof the gUIeS of this mark.
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(The letters tout fi(/ules wit/un l,rac/ietg refer to diagrams

I. to IX., XVIII. andXIX, at theend of the book.)

1” 4-BARREL NORDENFELT. (MAluc II.)

NOMENCLATURE.

Thefollowing changesin ths Nomenclatureof Mark I. gun
are the modificationswhich constitutethe Mark II. gun in
so far asNomenclatureis concerned

FRAI~rn(A)- - - Covercatch; screwfor do.
CENTRE CROSS-PIECE(c~Lock (11) for cover hasa horizontal

insteadof vertical motion.
HOPPERS(n) - Bars acrosscompartmentsbetween

cartridge columns, to prevent
wrong compartmentsbeing filled.

AenoN BLOCK (K) - Keeperscrewsfor action cam plate
screws;keeperscrewsforstud(38)
of locking bolt Plate.

REAR CROSS-PIECE(N) Bracket(50) for axis pin hasa third

fixing screw,

MOUNTING.

CONE (Q) - - - The screwsfor pivot (54) havenuts.
Theholesin the baseof the cone
are equidistant,and of the same
diameter.

The Mark II. gunsare interchangeableiii thecross
andall their spareparts (excepting the cocking piece) are
interchangeable.

215 guns of Mark IL pattern have beenissued. ‘.~‘he
Mark “II.” will be found on left trunnion in line with
the W.D.
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(The letters and figures within brackets refer to diagrams
X. to XIX. at theendof the book.)

1” 4-BARREL NORDENFELT. (MAlu~III.)

NOMENCLATURE.

FRAME (A) - ‘ Trunnions(1); covercatch(2) with
screw; hand lever catch (3) with
screw; cotter slots (4); cotters;
coverstops(5); actionblock guide
hugs (30).

FRONT(3 ROSS-PIECE(B) Bolts andnuts(6) fordo.; foresight
slots (7).

CENTRECRosS-PIEcE(c)Fixing screwsfor do.; recess(9) for
cartridge receiver lever; hopper
strip (10); cover lock (11) with
screw.

BARRELS ~D) - - Breech; bore; muzzle; chamber;
recess (12) for cartridge rim;
extractorslot (13).

FORESiGHTS(E) - - Fixing screwsfor ditto.
TANGENT StunTs(F) - Spring; pinion with spring washer

and stop ring; milled headwith
taper pill; bracketswith fixing
screws;deflectionleafwith screw
motion.

CovER (a) - - Pivot screws(14); cover arm (15);
action block guides; cartridge
guides (17); hopper catch (IS)
with screw; hopper strip (19)
hopper slide stop (20).

B0PPERs(n) - Slide; stop screw; bars.

AcTIoN BLOCK (K) - Spring bar (21) with screw, and
thumbscrew (22) for do. ; spiral
springs(23); hammers(24); firing
pins (25) ; breech plugs (26)
extractors(28) with screw (29);
guide slots; triangular cocking
piece (32); actioncam plate (35)
with screw; locking bolts (36);
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locking bolt plate (37) with screw
(38); friction roller (39)with stud,
collar, andpin.

CARTItIDGERECEIVER(L) Lever slot (40); lever (41); (41a)
safetystuds.

TRIGGER COMB (hr) - Hammerstuds(48); locking guide
(44); firing piece(45).

REAR CROSS-PIECE (N) Trigger comb rests (46) ; trigger
comb spring (48) with holding
stud; trigger comb stop (49);
numberplate with screws; drill
stop; bracketfor axis pin (50).

HAND LEVER (o) - Handle.
ACTION LEVER (r) - Friction roller (51) with studand

cross-pin; axispin (52) with taper
andsplit pins; triggerfinger (53.)

MOUNTING.

CONE (Q) - - — Pivot (54) with screws, nuts, and
steadypins; pivot bolt (55) with
nutsandwasher; worm ring (56.)

Citoss HEAD (it) - Cap squares(57), capsquarescrews;
cap squarekeyswith chains.

ELEVATING - - Wheel (58) with key; outerscrew
(59); inner screw (60); pin (61);
nut (62) ; pivot screws(63) with
checknuts; adjustingbreak(64)
with milled head.

TRAVERSING - - Wheel (65) with key; worm (66);
spindle(67) with collar and split
pin.
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1)EsCrtll’TIoN.

rrIlE gun consistsof mt rectangularframework of wrought

iron, thesides of which are connected by three platesor
transoms.

The four barrelsareplacedside by side in theframe,their
muzzleendspassingthrough thefront cross-piece,while the
breechendsarescrewedinto the centrecross-piece.

Action block. In rearof the centrecross—pieceis time actionblock, which
is capableof movementbackwardsandforwards.

In front of the action block arc four breechplugs(26),
correspondingto thebarrels. Theseareof steelpiercedwith
channels,in which firing piusmovefreely,and are furnished
with extractorson the right sides. Behind eachplungeris
ahammer,with a projectingtenon; andbehindthehanuner
a strongspiral spring.

On the undersurfaceof tile action block is—
1. The locking bolt plate (37), which pivots on an axis

andby meansof two curvedslotsgivesreciprocating
motion to time locking bolts (36).

2. A director or action l)late (35), which is acain secured
to the actionblock, andhaving a slot into which fits
a roller workiimg on a stud on the action lever.

A portionof this slot is the arc of acircle, concen-
trio with that describedby the arm ; time remainder
is straight, so that as the arm moves from tile right
to left the actionblock advances,and viceversa.

Trigger Upon the brackets,securedto tile rear cross—piece,is the
comb. “trigger comb~‘ (M). Thisisa plate,capableof transverse

movement,andhaving four teeth bevelledon the left side.
A spring (48) fastenedto the rear cross-piecepressesthe
trigger comb againsttheleft sideof tile frame. The cartridge

Cartridge receiver(L) is acast-iron plate, having four longitudinal
receiver, holesfor time cartridgecasesto drop throughwhen extracted,

and a similar number of strips on which to carry time
cartridgeswhen loading. It is capableof a slight lateral
motion, which is given by time lever(41) pivoting freely on
tue motive axis (52), andmovedto time right or left by the
friction roller (39) on tile undersurfaceof time actionblock.
The whole mechanismis set in illotiomi by the leverhandle
(0), which is fixed to the motive axis (52). The safety
studs(41a) are fitted so as to preventtime movementof the
cartridgereceiver, whenacartridge remainsin the barrel.

Time mountingof this gun is shownin diagramsI., II., X.,
anid XI. The trunnionsfit into a cross-headpivoting on a
core,Wimiell is firmly fixed to the guuiwbale or otherpart
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where the gun is to be fired. The training is given by a
handwheel,winich works a worm gearinginto a worm ring
attachedto tine top of thecone. The elevationis obtained
by a wheel working telescopicscrews. One turn of time
traversingwheelgives6°of training andoneof time elevating
wheel l~°of elevationor depression.

Time actionof time mechanismis as follows, supposingtheAction.
dischargeto havebeenjust completed,the block closingthe
breechendof time barrels,andbeing still securedin its place
by tile two bolts (30) :—

1. TIme handle(0) begimisto move to therear; the friction Handle

roller (51) traversesthe concentricpartof the unction ~ovmg to
plate,and the actionblock remainssteady.

The spring (48) and tine imeel of tine lever, acting
on trigger comb, drivesit from right to left.

2. As tile umoveuncntcontinues,time toe of the action lever
acts oum the locking bolt plate,and withdraws the
bolts (36), leaving time actionblock free.

3. At tine imnonnentthesebolts arewithdrawn tine friction
roller (51) engagesin tine straightpart of the action
plate, and the action block begins to move back,
drawing with it time breechplugs which extract the
cartridgecases.

4. When the breechplugsareclear, the friction roller on
time action block bean’sagainsttime forked lever (41)
and so pushes time receiver to tine left. At time sumac
tiiuie (in the Nark 1. and II. guns)time cockingpiece
on actionblock begins to pressagainstthe cocking
cain on trigger comb, carrying the latter to time
right.

In tine Mark III. gun the bevelled side of the
tenons of time haunmerspressagainst time bevelled
side of time teeth of the trigger comb,and thins curry
it to the i-iglmt.

The empty cartridgecasesfall to tine ground,and
are replaced by filled ones. Tine tenons of tine
hammerspassbehindthemummerstudsof thetrigger
comb,wimicin is driven to tine left by time spring (48),
or by time cocking piece as tine action block moves
forward.

In the Mark III. gun time triangular cockingpiece
(82) pushesthe trigger comimb to tine left, in case tine
trigger comb spring fails to act.

Time Imandle(0) is now as fir backas possible.and
tine block in its furthestpositioui froumu the barrels.
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Handle The handle next moves forward with tine following
moving effect:—
orwar 1. The friction roller (51) on theaction lever acts on the

actioncamplate,andmovesthe action block to the
front. The friction roller on action block, pressing
againsttime fork (41), drives time receiverto the right,
tinus placing the cartridgesin line witim time barrels.

2. Tine actioim block advancesto tile front, and time spiral
springsare compressedby the hammers,winicin are
kept back by tine trigger conmb. Time breechplugs
pushthe cartridgesinto barrels,

3. Wlnen time cartridgesare quite inomne the action block
stops,and time toe of time action lever causestime
locking bolt plate to drive thelocking bolts (36) into
tine holesin tine gun-frame,so tlnattime breech-closing
is complete.

4. The action levernow beginsto carry tine triggercomb
to time right.

Eachinammeris releasedin turn from the tootin
wimicin retainsit, and tine striker pertaining to it is
driven forwardin consequence.

Orderin In Mark I. and II. gunstime barrelsare fired successively,
~irOel~st~e commencingwith tine rigimt-handone amnd ending with the

left-handone.
In Mark III. gun, tine secondbarrel from the right fires

first, mnext time third barrel from the right, next tine right—
handbarrel, andlastly time left—handbarrel.

Drill stop. The aetiomi of time drill stop is this; the hand lever is
brought up by it beforeit Inns completedthe backstroke,so
that the hammers cannot pass belnind the trigger comb.
Timus, thegun is not full cocked,becausetile springsarenot
compressedwhom the actionblock movesforward.

Sights. Thereare threepatternsof siglmtsat presentin use,viz.,
onewhich is graduatedas far as 1,800yards and without
any deflection leaf ; another, a later pattern, which is
graduatedas far as 1,900yards and fitted witim a deflection
leaf, by wlnich 10 30’ deflectioncan be obtainedeitlmer right
or left, this deflection leaf is nnoved by ahorizontal screw
fitted with a milled head, anda third, iintended for long
ranges,graduatedfrom 1,900to 3,000yards. Thesesights
are interchangeable.

INSTRUCTIONS FOR KEEPING THE GUN IN WORKING OItDER.

Action ‘I’o take off the action bloek.—Thegun’s crew should be
block, instructedto do this as follows :—No. 1 places himself on
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theleft andNo. 2 on time right of the gun. If the imoppem’
is on, No. 1 releasesthe mopper catclm, and takes off tine
hopper.

No. 2 openstine spring lock amid No. 1 raises time cover.

No. 1 releasestine cartridge carrier lever catch*; No. 2
drawsbackthe lnand-loveruntil tile breechplugs are well
clearof time cartridge reeeivom’; No. I puts his right hand
and No. 2 his left ~iand through tine cartridgeslots, raise
tine cartridgereceiverstraightup, andNo. 2 carriesit ofi’to
tine rigimt side.

No. 2 bringsforward time hand leverwith his left Imand,
taking carethat the springsare released,until tine extractors
eme withimn one ineln from time centre cross piece; No. I
takeshold of time left breech plug with his right imand, and
No. 2 the riglmt breech plug with his left hand; both raise
tine action block until tho breechplugs are clear of time
centrecross-piece,taking time greatestcarethat time extractors
do not catch against the centrecross-pieceor time hopper
strip; drawtime action block forward until time rearend is
clear of time cover arnms; raise the actionblock straight up
on endandcarry it off to tine left side.

Th replacethe action block.—Proceedin tine reverseway.

‘To clean and oil the ,yun.—Tine gun’s crew sinould beCleaning and
speciallytrained to keep time gun in good working order,omlmng.
andgreatcareshouldbetaken to preventtime accumulation
of rust, grit, and dust ; useIlangoon oil often, but a little
at a time, to preventit from clogging.

Tine mechanism should be cleaned and oiled every
Immorning; and the chambers cleanedand oiled wlmeuicver
an opportunityoffers during firing.

Tine barrelsandcinamnbersare cleaned withmout removing
time actionblock by simply opemning tine cover,pushingtine
Imand lever into tine “ ready” position,anti cleaningfrom
time muzzlewith tow on tine cleaningrod, and timen oiliiig
time chambersfrom tIne breech.

When time mnechamnismn is to be cleaned amid oiled, time
actiomi block sinould be taken off, and time trigger coumib
lifted out by imanti; then cieamm hmmnmm,mers amid fii’ing pins,

puttimmg on little or no oil, and see that timey mnove (
1

Ulte
freely in thick chmammnels; cleanoff all cloggedoil andput on
fl’esil oil omn time trigger comb rests,studs,and cockingcam
amid tumbler, into time friction rollers, action camn plate,
locking bolts andplate,on time sliding sun-facesof the frame
for actionblock andcartridgecarrier, cii tine cockingpiece,

* There is no cartridge receiver lever catch in Mark III, gun.
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on the working surface of time cartridge receiver lever, on
the trunnionsandinto all the oil holes of the crosslmead;
feel tlmat the locking bolts run freely; thmen re-assemble
the gun.

Tine gun’s crow sinould be irmstructed how to shift spiral
springs,hamnmers,firing pins, anti extractors.

Spiral To changespiral sprinys.—Tlneaction block neednot be
springs, dismounted; bring back the hand lever to its rearmost

position; unscrew tine thumbscrewmuntil the shoulder is
free; raise the spring bar graduallyand let it fall to time
left, time chestbeingplacedclosebelmimnd time actionblock,so
that the spiralspringsdo not jumimp out of the gun; change
anydesiredspring ; replacetime spring bar, mind screwimome
time tinunnbscrew.

Hammer ~/‘otakeout a hammerorfiring pin.—’h’ake out time spiral
Mark I. & 11. springsand dismounttheaction block asabove described

placetine actionblock upriglmt, whmen time four hmammmmeisfali
down on time spring bar of their own weight, anti pusin time
firing pin down witim tine brassrod providedfor this purpose,
when time firing pin falls down on to time imamnmmmer ; turn time
actionblock on its back; opentime spring bar; takeout and
replacehammeror striker ; replace all time spiral sprilmgs,
an(i closetine spring bar.

In putting in a miew firing pin, hold it at its rear end
tlmroughtime hmainnmermend slot anti pushit into its place in
tine baseof the breecinplug.

Extractor. ~ change an e,rtraetor.—Presstine extractor outwards
Mark I. & IT. unntil the 1~rassrod canbe inserted between time extractor

spm-ilmg and time breechplimg (seePlate IX.) ; push the brass
rod sligimtly rearwan-dsso as to leave the extractor free
when back in positiomn ; screw out tine extractor screw;
eimammge tine extractor for anew omne out of time tool box
scm-ow imomime time extractorscrew and witindraw time brass
rod so timat the spring getsunto positiomnagain.

Mark iii. In time Mark 111. gun tine centreof tine extractorspring
mumust be lmei(l dowmn firmly and the extractor screw then
takenout. Before putting in an extractor care must be
takenthat, time lii’iiig imium is right forward, so that time lug on
time rearendof’ time extractoris behimnd tine shoulder; tlmen
by pressingdown on time centre of tine extractom-,the screw
may bereplaced.

II’~sTaucTIoNsTO lIE OnsEinvEn~VIIEN WORKING TIlE GUN.

Precautions Tine gum is always to be exanmimied befoi-e firing to
beforefiring. aseem-taimn:—

1. That tine extractors are itm working order anti mnot
broken.
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2. Timat time firing pins are not jammed by rust or
otherwise.

3. Timat the trigger comb worksproperly,andtime springs
are in place.

4. That tine cocking piece is miot broken, amid timat time
spring attacimedto it is in wom-king order. This
appliesto Mark I. andII. gullsonly.

Loadedimoppersarenever to be passedup unlesstargetLoaded
practiceis to becarriedout. Hoppers.

In casethe elevatingscrewbecomestoo easyor runsdownElevating
when firing.—Tighten time adjustingbreak screwuntil thescrewtoo
elevatinghand wimeel requires a suitable force to moveit, easy.
witinout mnakimmg it too stiff to be cushyworkedround,

In case.t of repeatedm,.~firesduring ,firing.—If time capsMisfires.
havenot beenstm’uck, it is prol)abiethat time hand lever inns
not Leemn imioved fully backwardsas flu- as it, ~vi1igo, in
wimichm easetime gumm Imas miot beeim cocked,on’ that time imammd
lever inas not beenmoved fully forwards as far as it will
go, itm whicln ease one or more hainimmers imave not boeim
releasedamid time correspondingcam’ti’idges have been passed
throughtine mecinmumisniwithout being fired.

If time percussioncaps have beemi imnsufheientlystruck,it
is pm’obableeither thata spiral spring, a imammmmer head,or a
fin-inig pin has l)i’okemm (in which east’exeimanige time broken
part), or tinat time firimmg pimm or its hole imas imot beencleaned.

If time percussioncap imas been faim-ly struck, but imas not
fired the powder, it is probable either that time cartridge
hasgot damp,or timat tine cap has been too deep set or its
fulmimmatedisturbed. —

In easethehand leveris stopped in firing by any obstruc-Jams.
tion. no violence must omm any accoimt lie used,but time
hmandle should be gently drawmi l)ackwards amid fom’wards
onceor twice as far as it will go, ~vlnemithe obstructiomnwill
probablybe clearedaway.

It sommietimes imappemis that an extractor spring breaksExtractor
dui’mng practice.

Shouldtimjs occur winemi it is not desim-able to ceasefmre
sufficiently long to remove the breechm plug amid shift time
extm’actorspm-imig, time extm’actor must be removed amid time
cori’espondimmgcoiumnmiof time hoppernot fillet1.

Tine breech ping sinouhi be i’emnioved and tIme bm’okenMark I. & II.
spring replacedby a new one as soomm as possible in oi’der
that practicemay be commtimnuedwith nil fbimi’ barrels.

Sincetime extractorand its spl’ilmg coimsist of onepieceof Mark Ill.
metal in time Mark III. gun, if time spring breaks the
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extractor becomesdetached,in which case proceed with
the firing, leaving tine correspondingcolumn of time imoppem’
emupty, or, if thereis time, put in anew extractor.

In caseonebarrel is injured or disabled,the remaining
barrelscan still be fired without difficulty by only filling
time compartmentsof the hoppersivimich correspondto the
barrelswhnich are in good condition.

If much verdigris imas formed omn a cmmrtridgecase,it will
be found veny difficult to extract after firing, and inmost
probablytime rimmm will tear away. Such cartridges should
not be fired uniesswell oiled all over.

If the obstruction causesa jam so that the hand lover
cannot be mnoved eitiner forwards or backwards,put time
hand undermneath time cartridge carrier, and remove any
flred casewhich may Inang,janunediii time cartridgecarrier;
if timejam is still not clearedoff, removetine actionblock as
abovedescribed,andfind out and remove tine causeof the
jam.

In gunsthat inave beenfitted withm safety studs, if any
cartridgeis not extracted,tine cartridgecarm’ier cannotmnove
to the left; time gun, therefore,will not work until such
cartridgehasbeenremoved.

If tine jam was causedby a brokenextractor,exchange
it asabovedescribed.

Gun If the gunbecomesunsteady,so thattime volleys fired cause
unsteady. time muzzles to jumimp, tightenwell hmomime time upper pivot

bolt nut; if this is not sufficient, screw lnomne hard time
eievatingpin, easetine checknuts, tigimten tine pivot screws
into time elevatingnut, and screwup thecheck nuts again
if tine gun is still unsteady,time comic imnist be raised, time
checknut below tine pivot bolt eased,tine lower pivot bolt
mint screwed home as Iman-d as possible, the check nut
tightened,andtine conefinsteneddownagain.

If the hand leverbecomesloose, drive hometine taperpin,
andseethat tine split pin is fixed.

Drill stop. TV/ten not actually i~ring,time drill stop sinould always
be in action, as otherwise tine firing pius are liable to be
danmagedby repeatedsnapping.

Pnuscin Winemi firing at all Nordenfeit guns, tine lever must be
tiring, drawn fully backwardsand forwardsuntil brou~imtto a

stop. Time mmnen shouldbe taught to make a slig?tt pause,
both at time endof the forward andbackwardmotion, to
diminish tine dangerof hangfires and to give time springs
time to act.
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FAILURES WHICfl MAY OCCUR WITH THE GUN.

~1. If an extractor is brokenor fails to act, the cartridgeExtractor,
will be fired, andthe emptycasewill remainin time cimamber,
as thiswill preventtime cartridgecarriermoving to tine left;
it mustbe pushedout with time cleaning rod insertedfrom
tine muzzle.

Wimen this occurs, tine hopper should be removedand
replaced by a fresh one, witin thmat column empty which
correspondsto tine barrelwith tue brokenextractor.

If time permits,shift tine extractor.

2. If the firino’ pin fails to act, tine cartridgeswill passFiring pin.

througim tine mechanismunfired.
3. If tine extractor and firing pin botln fail, a loaded

cartridgewill be left in tine chamnber,anti, at gunsnot fitted
with safetystuds,thepointof thebullet of timenextcartridge
will take againstits base,whencean accidentis likely to
occur.

Time firing shouldstop,andtime imoppershouldberemoved.
Time loadedcartridgeshouldbe drivenbackwith tinecleaning
rod, carebeingtakenthat it is not driven hard againsttine
breechplug.

The flrin~maybe continuedwith tine otherbarrels,using
ahopperwithm one empty column.

4. If the cocking piece breaks, tine hammer of the left Cockingpiece
barrelwill continueto cock tine gun by actingon tine triggerMark I. & II.
comb, but the practiceshould ceaseas soonas possible, and
a freshcocking pieceshouldbefitted.

5. If thespring fails, the cockingpiecewill still continue
to act,but it shouldbe replacedas soonas possible.

The cocking in tine Mark III. gun is effected by theMark III.
hammersthemselves,thereforethe aboveremarksaboutthe
cockingpiecedo not applyto it.

6. If tho tumbler springfails, thewhole of tine hammersTu~bler
maynot be caughtby the trigger conmb; a portion may be,~ & II.
andthe correspondimigcartridgeswill be, fired. No damnger
canresultfrom thiscause,but the practicesimouhd invariably
ceaseas soonas possible,until tine springhasbeenreplaced.

This last remarkdoesnot apply to Mark III., wimich will Mark III.
be cockedequallywell without time trigger 001111) spring by
the actionof the triangularcockingpieceon the cockingcani
of trigger comb.

S.O. 1O97~, B
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INSTItUCTIONS FOP, MOUNTING TilE GUN AND FOR TAKING

IT TO PIECES.

The following instructionsare for the use of armourers,
wino shouldalonebe permittedto taketime gun to pieces.

Cone. Tomount the cone.—Sci’ewimome as tigimtiy as possibletine
pivot bolt nut and checknutumnilem-neatln tine cone; tigimtcn
downall pivot screwswith screwdriver.

Crosslicad. To mount the crossheud.—Piacetine crosshmeadon time pivot,
put wasinem, omi the pivot bolt and screw down tine upper
pivot bolt nut as tiglmtly as possible,easetime check-nutson
the elevating pivot screws,see that thesepivot screwsare
screwed imome, so that ehevatizmg screws are steady, tlnemi
tighten cimeck-nuts. If the training spindle is not fixed,
place tine worm in its positionwith the keywayupwards,
thnen pusim the spindle imome with tine key upwards;fix time
collar with taperpin.

Gun. To mount I/ic gun.—Ilaisetrunnion caps,run down time
outer elevatingscrew as far as it ~vhiigo, and the inner
elevatingscrewuntil time arrowheadon tine tinmeads meets
time arrowhead on time upper surfaceof time hand wheel
collar; placethe gun with time trunmnions in timeir bearings
closetine capsandfix them by time keys; fit tine eyeof the
inner elevating screw to tine hole in tine framnme andscrew
Inome time elevatingpin. If tine Imandlever is not fitted on
the gun,put it on tine lower endof theaxispin, drive in
taperpimi andput in split pin.

To dasnlountthegun, crosshead,and cone,—Proceedin the
reverseway.

Breechplugs. To remove the breech plugs.—Havingfirst removedtine
Mark I. & IL extractors,releasetine set screws and unscrew the breech

plugs with tine special spanmmer,time extractor spring will
then fall out.

Mark III. In time I~iarkIII. gun thereare no set screws,but tine
endsof time extractorsaremadeto serve timeir purpose,so
the extractors must first be removed; tinemn proceed to
unscrewtine breech plugs.

Mark I. & ~ To replace a breech plug—Placetine extractor sprimig in
positiomi; screw tine breechplug into tine action block with
tine right hand,pressingtine left thmummib on tine back of time
extractorsprung,sofimat it is not displaced by shoulderof
taphole; screw inonne tine breech plug until the extractor
way is perfectly level with the other extractors; fix tine
set screws;put in the extractor; move the action block
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slowly forward,and see that tine extractorsdo not catch
inside tine extractor slots in the cartridge receiver,nor in
time barrel.

In time Mark III. gun thebreechnplug is screwedin alone,Mark III.
andwlmemn home time extractor must be replaced;it tinen
servesto preventtime plugfrom unscrewing.

To remove the barrels.—Takeout time bolts in time front Barn’els.
cross-piece; ship time front cross-pieceforwards off time Mark I. & II.
mnmuzziesof the barreis; releasetine set screws underneath
the breechendof tine barrel,andscrewout tine barrelwitin
tine largespanner.

In time Mark Ill. gun there are no set screws,and theMark III.
barrelscan be umnscrewedas soonas the front cross-pieceis
removed,

To removethe ream’ cross—piece.—Dismnountthe mechanism,Cross.picco~.

drive out time cotters,andpull out to time rear.
To removethecentreeross-piecc.—Pismountthe mecinanism;

remnovetine barrelsandthe rear cross-piece;pushi time rear
enmhsof the frame outwards witim tine knees until tine centre
cross-piececanbe takenout of its sockets,then pull it out
to the rear.

To replacebarrels, ream’ cross-piece,~
Proceedin the reverseway.

To strip action block.—Takeout spiral sprim~;’hiai~n~ners,Action block.
firing pimis, andextractors; lift oil iochdh’g~~boJtplato afte lark I. & II.
takingout split pin and washmer; push edcii Jpcking~bdlt
outwardsuntil tine guide screw canbe screwedout; tinen
draw out tine locking bolts ; take off tine frictmomn roller
afterhaving drivein out tine pin amid collar.

In time Mark III. gun tinescrewof locking boltplatemustMark III.
be reminoved by first unscrewimno’ its set screw amnd timen
taking it out, when theplatewih~be free amid tine bolts can
be removed;otherwiseproceedas in Mark I. ammd 11. guns.

‘lb test springs.—’I’iie springsimn tIne gun shouldbe testedSprings.
atfixed intervals,amid re-setif required,or replacedby spare
Spt’nmmgs. rflne extractor sprimmg is testedby ascertaimningthat
time extractorhook will stand 8 lbs. pull outwardsbefore it
cain be moved,and timat tine fimimmg pin winemn out has to be
Pusimed by 2 lbs. before it recedes. Time tummmbler spring
sinould be stromugenough to mmecessitatea pull of 16 lbs. to
time rigint before it can be imioved.

Imn Mark III. gumi time testfor triggercomb spring is 4 lbs.
Thefore-sightsshouldalwaysbe removedbeforesinipping Fore-sights

or unshmippiing tine heavy shields to prevemnt their beimmg~~vcd
Injured

5.0. 10970. B 2
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HANDSPIKE, MACHINE GUN, RELEASING CONES FROM

IIOLDING DOWN RINGS.

Instructions for Armourers for alteration of holding down
rings to suit the abovementionedhandspikes.

SeeDiagramXIX.

Partsissued. Gauge,markimig position of’ slot (A.), per simip - - 1
Gauge,widtin amid deptim of shot (B) pership- - - 1
Instruetioins,copies of, per simip — — — — — 1

Instructions. Place time GaugeA., Fig. 1 on the top surface of the
holding—down rimmg, andbrimmg tine face C up againsttime end
of time lug D., Fig.V. ; then with a scriber mark oil’ the
openingli. ; this will give time correctpositionfor the slotF.
Observethat the lug worked from is the one oppositethe
set Screw.

Drill, cinip, and file out tine slot to time lines and to the
GaugeB., Fig. I.; this gaugeis to be usedfrom tine inside
of time ring when working for widtii, time end (G) just
standingflush witin tine outer wall of time holding-down
ring winen tine shot is finished.

Figs. II. and III. shew the method of applying the
markimig gaugeto time holding-dowmmring.

Fig. IV. sinewspart of thering with the slot F. cut in it.

To release Turn backtheset-screw. Passthe handspikeH through
the cone. the slot in ring,as sinown in Fig. V., amid pull in thedirection

indicatedby the arrow.
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The following list showsa gun complete with tine pro-
portionof spareparts ammd tools allowed.

Gun,Nordenfeit,1-incim, 4 bI., Mk. I., II., or III. 1
Hoppers - - - - - - - 7

drill (2 issuedto eacin sinip).
Mounting,come - - - - - - 1
SigImt, tangent,bug range — — — — 1.

TooLs.
Cans,oil
Drifts, brasswire
Drivers, screw

,, for extractor screws - -

Punches,pin, of traversingspindmo -

Rods, cmeaning
Spanners,large

,, small

AMMUNITION.

- .1
• .4

-1
- -1
- -i
- .4
- -1
- -1

The general dimensiomns of tine cartridge are shown on
diagramVII., frommi which it will also be seenthat thereis
no anvil, but a small bossin tine chamberinstead.

SPAREPARTS.
.

Proportionallowed,

ToeachMk. II, orIII. Gun.
To

eacim
Mk r In Ships In Shipswith 1 or 2 with moreGun. Gunsonly. than2 Guns.

*cockingpieces
Extractors
Hammers
Hoppercatch
Friction roller with stud,collar andpin.
Pins, firing

taperfor axispin- - - -

Screws,cockingpiecespring - -

extractor - - - -

Sight,fore, with fixing screw, left- -

right -

tangent,with split pins, spare -*Springs,cockingarrangement - -

,, extractor - - - -

sight,tangent - - -

spiral, brake - - - -

drill, stop - - -

,, ,, lock - - - -

,, tumbler - - . -

daggercomb- - - -

1
8
3

2
5

—

1
4
1
1
2
1
2
2
4
4
8
2

—

1
12

6
1
2

12
1
1
4
1
1
2
1
6
2
2
2

12
2
2

1
8
4
1
2
8
1
1
4
1
1
2
1
4
2
2
2
8
2
2

4

‘I.

* For Mk. I. and II. only. t For 14k. III. only.

1 sot for every 4
or less

number of guns.
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Tine powdercinargeweigims625 gm’ains,and is pressedinto
the cartridge case,carebeing taken that it simall always
occupy time samespace. Time eflect of timis pressureis to
breakup time weakergrains,andto form a hard solid mass
of dustwith grainsinterspersed. Tine bullet ~veigins7~I-oz.,
and is of steel,time point beinghardened;round time baseis
a cannelureinto winicim time envelopeis choked, and on the
baseareseveralradial cuts into whmicin it is seton firing.

Time spacebetweentime envelopeand time inside of time
cartridgecaseis filled witim pure beeswaxas ahubricator.

Time rotatiomnis given by tine envelope,wimich is made of
very thin brass, the basebeing shapedinto time formn of a
gascimeck, and time front end carethhly turmned over tine
shnouidem’s of tine bullet.

Time cartridgesarepackedin bundiescomntaining 12.
Tine weight of eacin bundleis about8 lbs 9 ozs.
rflnesebundlesarestowedin anamnimnunitionbox, Mark IX.

or Mark XI. ; eithmer of tineseboxescontains8 bundles,tinat
is 96 rounds.

Time weigint of the box filled is 82 lbs.
WTimen any Nordemnfehtainmumunition boxes, from winicin a

portion of tine ammunitionhas beenremoved,are required
to be returned into store, or to be imnoved for any other
purpose,tine vacant place simould be completely filled with
wood,tow, or othersubstance,to preventdangerof explosion
by tine cartridgesmoving about and striking against each
otiner.

All hopperson boardare to be kept filled.
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TABLE of ALLOWANCE of AMMUNITION for 1” NORDENFELT GUNS,

No.
No. of
Boxea Total

No. of
Rounds

Total
No. of

of
Guns,

for
each
Gun.

No. of
iloxes,

for
each
Gun.

Rounds EquipmentWeight.
for nil
Guns.

Mark 1. and ii. Mark III.

~•, c. ~, J. r, c. q. t.
Guns— — — 0 3’ mis 0 7 2 27
Ammunition — 3 0 0 0 3 0 0 0

i mo so 7,080 7,600 Total — i mm ~722T

Guns— — — 0 14 8 s 0 ii 1 26
Ammunition — 5 5 0 0 5 8 0 0

2 70 i40 0,720 i3,440 Total — 5 15 3 8 6 0 1 20

Guns— — — 1 2 026 1 3 022
Ammunition — 7 iT 2 0 3’ iT 2 0

3 210 6,720 20,100 TOtal - 830226 90225

Guns— — — j 9 2 mO iii 3 24
Ammunition — 9 0 0 0 9 0 0 0

4 210 5,760 23,040 Total — 109210 10 10 3 24

Guns— —,/T~1 l7~~ ~ :~18, 2 23
Ammimuniije8m~~in 5 0 0 ii moo

5 60 200 5,7(30 28,800 Tott~1, — ~3 2 0 6 13 3 2 23

Guns— \~7 ‘— 2 4 1 24 2 6 1,22
Anmmunltibtm ‘•12 7 2 0 12 7.2 0

6 55 830 5,280 31,080 Total -i4Ii 824 14 13 8 22

Guns— — — 2 ii 8 14 2 i4 0 21
Ammunition — 14 8 3 0 14 8 3 0

3’ 55 385 5,280 30,000 Total — 170 2 14 172 82m

Guns— — — 2nD i ~ 8 1 820
AmmunitIon — 13 0 0 0 10 0 0 0

S 50 100 4,800 38,400 Total — i7 19 1 4 181820

Guns— — — $ 0 222 3 9 219
Ammunition — iO ii 2 0 16 17 2 0

9 50 . 450 4,800 41,200 Total — 204022 20 7 0 19

Guns— — — 3 14 0 i2 3 17 i 18
Am!Imnunition — is mm 0 0 18 iS 0 0

10 ~° 500 4,800 48,000 Total — 229012 2212 uS

Guns— — — 4 8 3 20 4 i2 3 iG
Ammunition — 20 5 0 0 20 $ 0 0

12 ~ 540 4,320 61,810 Total — 2413820 24 17310
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PENETRATION.

Whenfired at directtine serviceammunition is capableof
perforatinga ~-inc1mBessemersteelplateat about200 yards,
anda g-inchn plateat 300 yards.

EXPE11IM~NTSAT han SPEEDSAGAINST TORPEDO BOATS.

The following is a sumnmaryof somno experimentscarried
out at Spitineadon l3thm July, 1880 :—

A 1-inchi gun wasmountedin a favourableposition omn tine
top-gallant forecastle of H.M.S. “Iris,” and practice was
carried out against woodein models of 2nd class torpedo
boats,60 feet long and7~feetextremebreadth.

1stRun. 2nd Run.

No. of rounds - - - 102 lii
Time - - - im. 9sec. un. l0scc.

Total rounds - - - 213
No. of Inits - - - - 110
Percentageof Inits - - 516

Hits per minute - - - 47.4

In time tinird ruin, firewas openedwhenthetargetwasfour
pointson tine bow, andceasedwlmemn it bore time samoon tine
quarter. Time range varied from 170 to 250 yards, tine
distanceruin while firing beingabout350 yards.

No. of rounds - - - - 58
,, hilts - - - - - 38

Time - - - - - - 22 sec.

Three volleys wore lost owing to the drill stop being
down.

The speedof the ship in timese trials wasabout18 kmnots
throughtime waterandabout 20 knotsover tine ground.

RESULT OY EXPERIMENTS CARRIED OUT AGAINST CARTRIDGES

FOR 1-INCH NORDENFELT GUNS. -

26th .N~~vember,1880.

A. box of Nordenfeltammunition,containimmg 96 rounds,
wasexperimentedwitim to ascertaimi tine effect of exploding
oneof time cartridgesimn tine centreof the box.

This wasdono by a fuze inserted into time cartridge,the
cap beingremoved.
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Only the cartridge fired by the fuzeexplod
the box was broken to piecesandall tine othe
werescatteredabout,exceptfour packets(32 ro

Noneof tine 95 cartridges were injured,and
all haveloaded.

A 1-inch bullet was also fired into a case;
five andjammedsix.

The five explodedseemto have been actuahlj
by the bullet fired, or by time point of otiners fox
tinem.
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ACCURACY.

Time mean absolute deviation at 300 yards is about
5.3 incines.

1)uMMY CARTRIDGES.

The dummy cartridge Mark II. is made of phospinor
broinze himmed with wood and is thne sa.imno weight as tho
servicecartridge,andof tine s~miodimeimsiomns. Tine baseis
closedby ascrewplug of pimosphmor bronze, maying a commical
mole iii tine ceintre to receivea pieceof indiarubber whmicin
servesas a cusimion for time striker of tine gun; it is faced
with a szriail steel disc to prevent wear. To distinguish it
from time servicecartridgeit is tinned all over.

Tine Mark I. (lummy cartridgeimad a hardenedleadbullet,
a case filled witin sawdust,tinnned on time outside and an
empty percussioncapimi time base.

Tinese cartridges are packed in bundles containing 12.
Tine weigint of each bundle is about7 lbs. 12 ozs. Thnese
bundles are stowed in an ammunition box Mark IX. or
I~larkXI. ; either of timeseboxes contains 8 bumidles, timat
is 96 rounds. Tine weighmt of time box filled is 75-i lbs.
Each ship carrying Nordenfeltguns will be suppliedwith
one box of dummy cartridges.

WEIGHTS AND DIMENSIONS.

Mark I. and II. Mark III.

Woigint of gun - - - lbs. 426 - 447
,, mounting - - ,, 357 - 373
,, mopper,empty - ,, 20 - 20

Total weigimt - - - ,, 803 - 840
Barrels, munber - - - 4 - 4

calibre - - - inches 1 - 1
,, length,extreme- - ,, 3548 - 35.43

,, from baseof bullet
to muzzle - cal. 33~25 - 33~25Rifling, description - - Henry - Henry

,, numberof grooves - 11 - 11
1 turn in 60 inches for

- ~ Mark I.
,, twist inn calibre uniform1 1 turn in 35 finches for

( Mark II. andIII.
,, longtlm of - - inches31~37 - 31’37
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Hopper,numberof columns -

,, cartridges in
eachcolumn

,, Weigimt filled - -

Projectiie,nature, — -

,, weight includingenve-
lope - -

,, length - - -

Envelope,weigint of - -

Charge,weightof - -

Cartridgecase,weightof - -

Total weightof cartridge- -

Length of gun, actionblock for-
ward - - - -

Lengthof gun, action block back
,, from pivot to rear of

actionblock wlnen back
Width acrosstrunnions - -

Height from bottom of cone to
centreof trunnions - -

Do. do. to top of
hopper - -

Elevation- - -

Depression - —

Motion of cartridgecarrier

oz. 7-25
cal. 2~675
oz. -8
,, 1-43
,, 2~52
,, 11-21

in. 57
,, 65

- 10
- 48

ANGLES MADE BY LEVER DURING LOADING, FIRING, &C.

Motionof actionblock com-
mences -

,, cartridgereceiver
commnences -

,, cartridgereceiver
Ceases— -

,, action block ceases
locking bolt com-

mences -

locking boltceases
First shot - -

Second,, - -

Timird ,, - -

Fourth,, - -

End of stroke - -

Total numberof
degrees passed
throughby lover.

Mark I. andII. Mark III.

0’ ,, 0’ — 0’ ,, 0’

2 ,,20 - 3 ,,50

12 ,, 0 - 6 ,,10

71 ,,30 -72 ,, 0

77 ,, 0 - 77 ,, 0
80 ,, 0 - 80 ,, 0
86 ,, 0 - 86 ,, 0
89 ,, 0 - 89 ,, 0
92 ,, 0 - 92 ,, 0
94 ,, 40 - 94 ,, 40
97 ,, 0 - 97 ,, 0

Mark III.

- 4

Mark I. and II.

4

l0
lbs. 48

solid steel

- 7.95
- 2~675
- ~8
- 1-43
- 2~52
- I1~21

- 57~0
- 64~25

- 8015
- 20~14

,, 32
,, 20-14

,, 20~75 - 20’75

- ,, 35
- - 17’
- - 30

- 35
- 17’
- 30’

-in.1~ -
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the tubesprojectabout1~2inchesfrom the muzzle, and tine
rear-endscometo withmin about ~-inchmof time breechend of
the barrels. Time tubes are fixed in timis position by a
cross-bar(13), wimicin passesover the tubeand bears against
tine front gun-metalbusin, whicin is flanged to prevent tine
tubebeing pushmedtoo far into tine barrel.

Betweentine cross-barand tine flanged bush india-rubber
washuers(C) are interposed,whnicim act as a spring to keep
tine flangefirmly against tine muzzle of the barrel ; but at
tine same time, if mnecessary,owing to amy irregularity in
tine length of time barrels, allowing the tube to move
longitudinally in tine barrel. Tine cross-baris kept up to
its work by tine two clip arms (D). These arms are
furnishedwitin chips whmicln fit oim to time fromnt crosspieceof
tine gun. Time fore-endsof tine armspass throughm holes in
tine cross-bar,amid are screwedandfitted witin nuts(E).

Tine dummy cartridge (F), or cartridge carrier, is mnade
of gun-metal withn a steel baseabout~ incin tinick. This
baseis chamberedto receive tine aiming cartridge. Tine
clmamber is made smmnall emnougin to require time aiming
cartridge to be pressed into it, so timat it may keep its
position in falling from time hopperto tine gun. ‘fine rear
end of time tube is chamberedto receive timat part of time
aiming cartridge thiat stands thnrou~intime base of tine
dummy cartridge. Tine dummy cartridge is bored out to
fit tine endof time tube, over wimicin it passesas it is beimig
puslmcdinto tine chmamberof tine gun barrel.

A cartridge press(G) is furnisined to force time aiming
cartridgesinto tine dummmmmiies. Timis is a woodenstandwitin
a gun-metal- steam, upon which tine dummies are placed,
wimilst a lever jointed to a standard upon tine samebase
gives tine necessarypressure.

Tine ejector (11) is a steel drift witim wimich time empty
casesare driven out of tine dummiesafter firing.

The tubesareusedasfollows
Carefullyinsert the tubesin time barrelsfromn tine nnuzzie

end. Seetinat timere are two india-rubber collars on cacin
tube. Placetime clip armsover tine front crosspiece. Take
oil tine front nuts, and imavingplaced the cross-barover time
tubesammd clip arms,repiace time units and screw up until
the cross-barbearswell againsttime india-rubbercollars.

Try a dummycartridge in time barrel cinaimiber and see
that it canbeforcedhome.

Witln tine cartridge press force cartridge.s into tine
dummies. Fill the hopper witin time dummies,and fire in
the usualmanner.
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After firing, the tubes must be taken out immediately,
and time cinambersaind bore of tine barrelswell cleanedamnd
oiled.

The following comnipriseomne set of tubesandfittings :—

Tubes,each withn two india-rubbercollars - 4
Cross-bar - - - - - - 1
Clip arIas,eachwith two mints- - - 2
Cartridgepress — - — — - 1
Ejector — — - — - - - 1
Cleaningrods with brush - - - 2
Dummycartridges,any numnnbernot less than

one per tube.
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