
REPORT OF THE CHIEF OP ORDNANCE. 609 

APPENDIX 0. 

of the Hotchkiss ?'evolving cannon, calibm· one ctncl one· half inches. 

OFFICE OF TIIE ORDNANCE BOARD, U. S. A., 
New Ym·k City, June 18, 1877. 

: I ha,·e the honor to transmit herewith the report of "The Ord­
]3oard" of the trial of the Ilotchkiss revolving-cannon, caliber 

one-half inches, matle at Sandy Hook. New York Ilarbor, from 
ber 11, 1876, to February 15, 1877, under .JOIU instructions. 

Very respectfully, your obedient servant, 
S. CRISPIN, 

B'l.lf. Col. U. B. A., Lt. Col. of Ord., President of the Boat·cl. 
CIIIEF OF ORDNANCE, U. S. A., 

• Tf ashington, D. C. 

A desc1·iption of the Hotchkis& 1·erohing cannon. 

TIIE GENERAL SYSTEM. 

Hotchkiss revolving cannon cannot be cla!;sed with mitrailleuses 
ordinar,y sense of the latter term, as explot:ive Rhell s are fired with 

er, and it has a range equal to that of :fieltl-at·tiltery. 
s.rstem of this gun may be explained as follows: 
barrel.s, grouped aronnd a common axis, are revolved in front of 
breech-block, which has in one part an opening to introduce the 
ges, aud another opening through which to extract the empty 
while the cartridges are fired after being revolved aud while 
less in front of the l'lolid portion of the breech. 
exterior aspect of t!Jis revolving cannon rl'Rembles the Gatling 
euse, it being, on the other baud, entirely different in its interior 

m. 
sJ•stem is composed of two distinct parts, viz, the barrels with 

disks and shaft, and the frame and breech containing the mechan-

five barrels, made of the finest oil-tempered cast steel, are mounted 
a common axis, between two disks, on a central shaft. The series 

are in this way placed in a rectangular fr·ame, which is attached 
, the near end of the shaft penetrating tlle same to receive 

motion from the driving-gear. 
ch itself is composed of a solid cast-iron brel'ch-block, weigh­

t 386 pounds. This absorbs the greater part of the recoil. It 
cloor at the rear end, which can be easily opened, so that the 
ism is freely accessible, and can, if nl'cessa ry, be dismounted 

hack into its place in a few minntes, without the aid of any 
tools. 

liar feature of tllis gun consists in the barrels remaining still 
the discharg-e, so that tlH:•re is no movement of any kind to im­

accnrac.v- of the fire. This stop or lost motion is obtained by 
Pe of the driving-worm, whirh is so constructed that the io clincd 
-LLrcad onls eo,ers half its ci t'C' Lllnference, the otlH•r half of the 
bei11g straight. Tile c1fe<·t of this is that the barrels_ only re-
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volYe during half a re,olutiou of the worm, and stanll still 
other ltalf revolution. The combination of tile mechanism is 
thn:t t~e loadi_ug, ~ring, and extra din~ takes place duri ng so 
Th1s feature IS of great Importance for the accuracy of fi, 
durability of the S,)Stem. re 

'I he worm-shaft projects through the breech on the right sid 
a crank with which tbe whole system is moved; on the left 8~' and 
worm-shaft a small crank is attacherl, by which tile loadin"' a 

1 ~e of 
tion of the cartTidge-sllells is effected in the following man~e:~ 

On the interior face of tlle lett side of the breech a co ·-w 
mounted, with _two horizontal Tacks, the 011e being placed ~boheel 
other under th1s cog-wheel, anll 11arallel to the axis of the ve 
that in moving one of these racks tbe otber is mo,ed by tlle co _ h 

in the opposite direction. Part of the ]owrr ~"''k f<Wms a ,erti~--~ ... 
in which the small crank on the left side of the wot·m-shaft 
Tile rotation of tbe latter consequently gives au alternating and 
movement to Lhe two racks, so tllat wllile the one is going for 
other moves back, and reciprocal1y. 

Tbe under rack forms the extraGtor; the upper one moves a 
which dri\es the cartridge into the barrels, tbe cartridge beiu 
before the piston, in tbe trough in whicb it moves; and uuring 
the barrels are motionless it is introduced into the one staudin 
the trough. The cartridge is not "dri>en home" entirely, 
is in view of an inclined plane, cut into the metal of the 
which it slides when it is moved by tlle rotation of the barrels. 
completes tile introduetion of the cartridge into its chamber. The 
itself is a simple c_ylinller connected with the rack, and running 
slot in the conducting-trougll . 

When the racks are in their extreme positions they remain 
moment. Tbis stop is obtained by giving the slot in its center 
circular shape concentrically to the shaft of the crank. Tbis is 
sary, because at the moment of the barrels arriving at the enu of 
course the bead of the cartridge-case becomes engag·ed in the 
the extractm, which would not be possible if it were in motion at 
time. 

The extractor is a large double hook at the end of the bottom rack 
is very solid, and its proper working is certain under all 

After the cartridge is extracted from the barrel it strikes 
ejector, which pushes it out of the extractor, and it falls to . 
through an opening in the under part of the breech. Tb.e firm 
an elongation, pointing downward, which, by the operation of a 
is pressed against a cam on the worm, and as the worm rotates, 
driYes the firing-pin back and compresses tlle spring. The mo_ 6 
firing-pin uecomes libemted, it strikes tlle primer of the cartndg 
the discharge takes place. n 

To obviate the difficulties which exist in other syste~s, wld~ctiOU 
cartridges are pi letl one upon the other, tlle opening of the I ll~~t 
trough is closed by a little door, whicll goes clown by tlle welg 
cartridges, the first of wllich drops into tbe trough, and t llen tb~d 
. . .. d . I . I d 11 ore nn rt.rl "'""' 10 mov1ng .orwar : ra1ses tue t oor an a ows no m 
enter until the proper time. d 

All parts of tbe mechanism are very strong and durable,_ an 
exceed in number those of an ordinary small-arm, there bemg, 
tlle group of barrels, thirteen parts, viz : 

1, 2. The breech-block, with its door for closing the rear end. 
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J 5. Tbe crank-shaft, with its· worm for moving the ba;rels, and 
'crank for working tlwloader and extractor. 

Tlle crank. 
8. Tlle firing-pin and spiral spring. 
Tlle extractor. 
11. Tlle loading-piston and rack for mo·dng it. 
Tlle cog-wlleel for transmitting the movement of tlle extractor to 

ing-piston. 
The door for regulating the feed of cartridges. 

ope1·ation of the mechanisn~, the 1'a1Jiclity of ji1·e, ancl the nwnber of men 
to work the gun. 

operation of the mechanism may be described as follows, suppos­
tbe crank to be in continual motion : 
cartridge is placed in the introduction-trough, tile piston pushes it 
tbe banel, then the barrels begin to re>olve, and the cartridge is 

on till it arrives before the firing-pin, which penetrates the solid 
of tbe breecll, and which bas in the mean time been retracted by 

action of the earn. Then, as soon as the cartridge has arrived into 
position, the barrels cease to revolve, and the primet' of the cart· 

is struck by the firing-pin and discharged; tllen the revolution of 
s begins again, and the fired cartridge-shell is carried on until 

es to tlle extractor; this, in the mean time, llas arrived up to tbe 
and the cartridge-head rolls into it. As soon as the heall is laid 

of lrv the extractor, the barrels again cease to revolve, and during 
the cartridge-sllell is withdrawn and dropped to the ground. 

g every stoppage of the barrels the gun is supplied with a new 
ge, anll the firiug ~mel extraction is also performed, during this 

a continuous but slow fire is kept up. By supplying tbe gun in 
manner with single cartridges, about thirty rounds per minute may 

rapid firing be required, the gun is then supplied, not with 
cartridges, bnt with ':feed-cases," containing groups of ten car­
each, and in this manner from sixty to eighty rounds per minute 

fired, with only three men to work the gun; viz, one man to train 
and revolve the crank; one man to place the" feed-cases" con­

g the cartridges into the "feed-trough;" and a third man at the 
uition-chest to charge the '' feed-cases" and to hand them to the 

••avut:u to the frame is a turn-table which connects the cannon to 
" trunnion-saddle," arrauged in such manner that without displacing 
carriage a certain amount of lateral motion as well as of elevation 
be given to the gun. Thus the gnu is made to sweep horizontally 

a line, by adjustment, between eaeh single shot, or during rapid 

THE .A.MMUl'i'ITION. 

'l'he ammunition for the revolving cannon consists of a center-fire 
li e cartridge of special construction, holding in each one the pow-

the projectile, and the lubricating-wad, arranged like the similar 
unition generally used for small-arms. 

different kinds of projectiles are used, the one an explosive shell 
the otller a case-shot. Nothing need be said of the latter, as it 
not di:ff'er from the common case or canister shot used in ordinary 
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THE SHELL. 

The shell is of a no"el construction; it is of cast-iron of 
ogi\'al shape, sli g:lltly rounded a:t th~ rear en<l. The p~~ekina 
of a. brass coat of about one callber mlengtb, and placed eq g 
from the center of gravity. This coat is of soft brass t 1 
tracted witll g reat pressure over the body of tlle projectile it 
·d<Jed with lon gitndin3:1 groons,_ aml two groo:es ~ncircling it 
top and bottom enc~s of the pac~' •_ug. Tlle coatmg 1s forced into 
grooves, and any disturbance of 1t on the body at starting is t 
Y·iated. Tllese grooYes serve at tlle same time as breaking- lines 
shell. 

After the coating is attached to the projectile, some Rmall sa 
like grooves are cut into it, to rednce t!Je strain while being 
tllrongll the rifling of tbe barrel. Tl.i e:-<> ~-~:-. ...-~~ r·<m be .fillet! 
lubricating substance, and tllis is then carried perfectly 
projectile and the lJOre of the barrel. 

The coatiug of tbe projectile is conical at its f1 out part, 
"ith the cone in the projectile-cllamber, so tlmt it is exactly 
the bore as soon as the forward mo,~emen t commences. Its rea r 
cylindrical to "ithin about one-third of its length. 

The shell is turned smooth all o\er, and is nearly 0". 016 in <li 
less than the bor(1 of tlle barrel. Tbis projectile is made with 
care and exactness, with onl,y a >ery small deviation in dimension. 

'l'IIE F"CSE. 

Tlle fuse emvloyed is that known as the Hotchkiss percussion· 
used in large quantities during the last war in America. 

It consists of a gun-metal body closed at the front end "itb a 
screw, form ing the ogival point of the projectile; it bas a conical 
a t the rear, which is closed with a lead plug, (the safety-plug,) 
in very tightly, so that the p1ug projects a little through the base 
body-case to"arcl the inside. 

The plunger is composed of"lead cast into a bral:ls casing to stren 
H, and to pre>ent the lead from being upset by the shock of tl' 
A brass wire is cast into the lead of the p1unger, and holds it 
in the case, thP- wire going through the hole in the bottom of 
and being held securel.Y in position by the safety-plug. T!Je 
lias a nipple cast into tlte lead, and is formed with an ordinar.v 
in its axis it has a powder-chamber containing the igniting-ch 

Tile operation of the fuse is thus: The safety-plug is dislodged 
ward into tlle interior of tbe projectile by the shock of discharge 
wire then being not he ld tight in the hole, tlle plunger is diseu 
rests on the bottom of the fuse-case, a])(l is free to move iu . 
axis. When the flight of the pr~jectile is st1dtlenly retarded b.Y ~ts 
ing any object, tbe plunger, in consequence of its inertia, i~ d~t~en 
ward, and the primer strikes against the nose-screw, thus ~gmtwg 
powder in the channel, and so firing the bursting-charge of the 
tile. 

The Hotchkiss percussion-fuse is extremely simple in it~ . 
and requil'es no adjustment before use. It is perfectly sate Ill . 
and during all manipulations with the projectile, as tlle plungeV!r 
securely by tlle safety-plug, "hich mnst .receh·e the great shoe 
discharge to discharge it from its hole, and thus liberate the plu 
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THE CAR'l'RIDGE-CASE. 

cartri<lge-cnse consists of a spil'ally-rolleu tnue of sheet-bra1;s, 
cttbenec1 at. the bead with an iusitle :uHl an outsitle cup. The bead 
"'ched ont of sheet-iton, and is fastened to the cups witll tllree 

primer consis ts of a case hohliug the anvil, and is closed at tlle 
end by the cap containin g fulminate; it is fitted into a hole 

penet1·ates the bead and both cnps, aml it projects tllrongh int:l 
sitle of tlle cartridge-case. 

cartrirlge, 1v1Jicb can be mannfacturP<l with great facility on ac­
of its simplicity, Lias proYed itself to be of a Yer.r durable quality, 

t can be used repeatedly. 
construction of the borl:v of the cartri<lge al!o"s it to expand 

cbamuer of t!Je gnu without the metal being· stretclled, so that 
tlle discharge it con tracts itself again to its pre1·ions diameter, thus 

ug- t lte flreLl case perfectly loose in the chamber fol' extraction . 

'l' IIE LUTIRICA'I'OR . 

T!J e lubrieator cousists of a wac1 of felt about 0".336 thick, dipped in 
tion of mixed tallow aud beeswax. A paper disk is placed between 

ubricating-wa<l antl the charge to prevent tile powder getting dam­
by the greasy surface of the lubricator. 

e projectile is merely pressed into the neck of the cartridge and is 
ched, as there is enough friction tQ holt! it absolutely secrrre. 

course tlle n m munition is, as in the case of all modern small-arm 
uuition, wllich it resembles, renuereLl ScLfe ag<Linst influences of 

auLI dan ger of explosion. 

P,·inoipcd climensions and weight.-;, &a., of the gnn. 
___ . __ ___ _____ .. __ .... _. ___ .. __ . . ... _. 1.457 inches. 

length of bore. __ --. . . . ... _ ... _ .. . . _... 4 feet 2.236 inches. 
h of r1tliug _ . __ . . . _. _. __ . _ . . . ______ . _ .. 3 feet 8.882 inches. 

one turn iu. __ __ ...... . . _ .. . .. _ . __ . ___ . 4 feet 1.21:2 inches. 
t and depth of grooYes uniform.) 

of grooYes . _.-.- .... -.... -... -- .. - .. -
of lands ... - ... ...... --.- . . --. · · ·-- · - · · 
Of grOO \'eS . - .... -. -... . . . . · ... · - ... · · · 

of barrels .. _._ ....... __ . _ ..... __ . __ .. . 
eter of barrel o\·er powder-chaw ber __ _ ... . . . 
eter of barrel at the muzzle ___ ........ _ .. _ 

ght of each barrel. _- _ . __ .. -- .. -.--. - .. --. . . 
· of s igllts ..... __ - ..... --. . .... - .. -.--. 

distance of the line of sight from the 
on axis of the barrels ................. . 
tal distance of the line of sight from the 
on axis of the barrels ...... ____ -... - . --

t of gun .. .......... -. .. - ... - - . - · - - · · · · · · 
Weigllt of gun witll traversing apparatus .... 

12 
0.0!)8 inches. 
0.019 inches. 
.J 
D 

3.±6± inches. ' 
~.±±0 iucbes. 

77.166 pouuds. 
2' 3".0±7 

2.0866 inches. 

6.±!)6 iucbes. 
1,0±7.25 ponuds. 
1,157.±8 poum1s. 

Principal dimensions and weights of the a11~11wnition. 

EXPLOSIVE SHELL. 

of body .. .. - . - . - . - .. -. - . - . . - - - - · . - - · ·· · 
length with fuse._ . _- . .. . _ ..... .. -- .. -.-

±.1 0 inch es. 
4.71 inches. 
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Length of l>rass coating, equidistant from center 
of gravity ...... .. ..... . .... . ............... . 

Diameter of body.... . . . . . . . . . . . . . . . . ........ . 
Diameter of brass coating . .... . .............. .. 
Weight of body of the projectile .......... . .... . 
Weight of fuse ........................ ..... - ... 
Weight of bursting-charge* .......... . .. .... -
Total weight of projectile complete for firing .... . 

1.5 
1.«: 
1.49 

1 POund 1.{ 
3.3 
0.74 

1 pound 5.58 

Weights ancl dimensions taken from shell fired by the board. 

• CASE·STIOT. 

Length of case ....................... . ... .. . - .. 
Exterior din meter of case . . .. .. ..... . . 
Number of balls . ....... . .. . .. .. ..... . . .. . . .... . 
Diameter of each ball .. . ....... • ............... 
Av~rage weight of E-ach ball .. ........ -........ 1.03 
Total weight of shot . . ....... . .. . . . ....... . .... 1 pound 9.4 

CARTRIDGE-CASE. 

Length of cartridge-case . . ..• .. .• . .. .. ... . •.... 
Diameter of head.. . . . . . . . . . . . . . .. . . . . . ...... . 
Diameter of the body near the bead. . . .. . .. . .. . 
Diameter of body in front . ....... . ... . ..... . .. . 
Weight of mu:tridge-case .... , .. . .......... . ... . 

CHARGE OF POWDER. 

Charge . ... . .. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4..23 
Proportion of charge to weight of projectile..... 4.33 
Weight of complete cartridge ..... . .... . ....... 1pound10.46 
Length of complete cartridge ...........•...... _ 8.149 

THE CARRI.AGE. 

:For the revolving cannon a special carriage has been . 
This was found ueces~ary, as the ordinary field-gun carriage IS 

videcl with the means for procuring au excellent and iJDm"" 
for this gnu. 

The trail of the carriage consists of two l>rackets of steel 
nected by three transoms and bolts, the rear end being conn 
trail eye-piece. The brackets diverge against the trunnions. 

The trunnion-bearings, and the bearings for the axle-tree, are 
to the outside of the brackets and are fitted in the ordinary 

The a:sle-tree is of steel, the arms being slightly conical. 
have metallic naves and ring-tires. Tlle nave consists of two 
inside flange, with the pipe-box, and tlJe outside flange. T~1 
cut in a conical form at their" hub" ends, so that tlJey ti l 
flanges, and the two parts of the nave are bolted together 
spokes -with six screws. . 1 
T~ese ':heels are very Rtroug, and have been found. prac~~~~tnt~ 

nomJCal m ser>ice, and tlJey allow spokes to be easily su 
others when broken. 

d fo r t be 
*It would be ad '' isaule to u~e either guu -cottou or picrate-pow er t baP 

charge, as these \>onld throw the fra gments forward wi~ll mord force 
gnnpowuer, a ud tbus produce a greater destructive effect. 
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e elevating arrangement com;ists of a screw working in a gun-
nut, resting in the oscillating bearing. Tbis nut is revolved by 

gear-wbeels from the left side of the trail, the top-end of the 
being attached to the trunnion saddle-plate. 

!]'be bandspike is lliuged to the trail so as to fold back in travelil'lg. 
tool-box is placed between the trail; tl!is at tbe same time makes a 

connection of the trail-brackets. 
e carriage of the revolving cannon is usually provided with a light 
shield for the protection of the gunners from small-arms fire. 
s sh ield is of three parts, made to fold together, thus forming seats 
omen. It can immediately, when coming into action, be unfolded 

only the muzzles of the barrels and the wheels of the carriage are 
to the enemy. The steel plates are auout 0.236 inch in thick-

boxes are attached to the axle-tree, each to carry three feed-cases 
ell with ten rounds of ammunition. . 
u the carriages not provided with a shield these ammunition-boxes 
protected by light steel plates iu fi·out, and have a lid of steel, which, 

raised, forms a small protecting-sh ield, and when closed they form 
for two gunners, so that with two or three gnuuers on the limber 

ent number of men to serve the piece w<)u ld be taken into action 
the gun Hself. 

To check tbe recoil of the gun, a brake of the following construction 
used: 
Bach axle-arm has a screw cut on its extremity; this carrieR a nut 

ug a conical cap, partly enveloping the fr.out side of th~ wheel-nave, 
is likewise couical, to fit the inside of tl!e cap; this has a short 
by which it can be revolvell on the axle. When screwed up th is 

the cone of the nave of the wheel, and the tighter the cap is 
up, so the wheel turns with the more difficulty on its axis, until 

gets immovably locked on the axle by the friction of the cones. When 
cap is unscrewed, it is disengaged from the wheel, which can then 
freely on the axle. The screws on the ends of the axle-arms have 
aml left handed threads, so that the caps become tightened by the 
of the recoi l. 

is brake is used at the same time as an ordinary traveling-brake, 
it can be applied without the carriage being stopped, as is necessary 
the shoe-brake commonly used on gun-carriages. 

Principal dimensions and weights of the carriage. 

eight of carriage, with wheels, ammunition-boxes, and 
accessories, complete .....•.......• . ................ 1, lG!J pounds. 

t of steel shield ........ _... . . . . . . . . . . . . . . . . . . . . 331 pounds. 
. ~ t of wheels, each... . . . . . . . . . . . . . . . . . . . . . . . . . . . 187 pounds. 
lameter of wheels . ......... . . . . . • . . . . . . . . . . . . . . . . . . . 55 inches. 

gbt of trail on ihe ground...... . . . . . . . . • . . . . . . . . . • !J!J pounds. 
t of trail when lJookcd on limber-hook . . . .. . . . . . . 4± pounds. 
of wheels...... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 59 inches. 
of trail with the ground .. .. .. . . . . .. . .. . . . . . . . . . 1TO 30' 
t of trnunions a.bove the ground . . . . . . . . . . . . . . . . . 42 inches. 

angles of elevation a.nd depression............. -50+250 
test angle of dispersion with horizontal training 

apparatus . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 3° 
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TliE LDrnER AND THE A...l.DIUNITION-GliEST. 

The limber resembles, in general coustmction, the French go 
service-limber; it consists of a frame-work of wood, pla.eed up

00 o"f equal size and constmction as those of the gnu-carriage. 
The axle-tree is of steel; it has no axle-tree bed, but is 

rectly to the "fu tcllells. '' 
The trail of thP- g un -carriage hooks up to a book-pintail 

the axle-tree. The limber bas a swing spliiJter-bar tow 
of the horses are attached, and the shaft is arntuged for duuuJe-cJtoD 

The limber carries an am lllunition-cl1est made of \Yooll, con 
hundred rounds of ammunition, aud it is fitted with fonr 
containing one hundred rouuus. The cartridges are held im 
the boxes when the lius are closeu to• preYeut tl!eir being 
traveling oYer rough roads. The arnmunition-cllest is CO\'P~n ... 
painted sail-cloth, aml is reuderetl wutc:. -tlguL; tile cmnerB are 
by ang·le-irous, and it is attached to the limber b.r two books 

The weight of the limber, wirh ammunition-chest coml_J 
pounds. 

Summary of principal 1ceights. 

Gun, with lateral-training apparatus -...................... . 
Carriage, with all accessories . . ........... : . ............... . . 
Limber, witll ammunition-chest .. .• . ... _ ................... .. . 
Four hundred anu sixty rouull::; of ammunition .... . . _ ..... ... . 
Four gunuers ....... .... ....... . ............. - .... . ..... ... . 

Total . . . . . . . __ ....... . _ ... . ............... _ ... _ . ... . 

This weight distributed over six horses giYes 680 pounds per 
a very low rate, the nst1al weight for the draught of a horse in 
artillery being about 771 pounds, so that tbis gun possesses that 
in modern warfare is so necessary-the quality of easy trans 
to a sat:isfactory exteut.* 

Since t.he pnblication of the above, ~\Ir. Hotclllriss has made a 
improYement in Lis shell , which Las been satisfactori ly tried 
uoard. . 

The improYecl llotchkiss shell is with its fuse a little less than 
calibers iu length, or a bout seven-sixteenths inch shorter thau 
just described, from which. it diifers, with the auo'le exce 
following particulars only: The new shell Las four circu 
grooves separateu by ribs about one-twentietll inch wide, an d lo 
inal cuts between ribs. The tubing, about one caliber' in 
one-sixteentll of an inch thick, instead of being· corrugated ~n 
terior, as in the old shell, is perfectly smooth, aud is contracted wto 
by a slight pressure only. Tile gas from tLe discharge presses tbe 
ing so firmly into the grooves and cuts that it cauuot rotate 
ently of the projectile, and the rifling is impressed on tile ri bs 
ered by the tubing. 

Its dimensions aud weights are as follo'-\·s : 

Length of body . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 3.G6 inches. 
Entire length with fuse .. . ....... . ........ . . 4.27 incl.1es. 
Length of brass coatiug . . . _ .... .. .... . .. . ... 1.5 iucbes. 

"The foregoing description of gnu, shell~, &c., was taken ft·om the pb! 
Alfred Koener, publish ed iu Paris, IH74 . Tile French measures have )Jeeu 
into our own for convenience of reference. 
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of body ........................ . 
of brass coating .. ................ . 

of body of the projectile ............ . 
of fuse .................. ... ....... . 
of bursting-charge .........•........ 

weight of projectile complete for firing .. 

1.44 inches. 
1:40 inches. 

1 pound 1.4 ounces. 
3.3 ounces. 
0.88 onuce. 

1 1'wuml .J.58 ounces. 

YORK llA.RBOH .. 

the 11tll of September, 187G, the preli minar.r trial of the gun took 
Mr. Hotchkiss being prese nt. 

rounds \\'ere fir~cl with new mortar-powder, testing the working 
gnu. Ou the 12th and 22d, same mouth, the gun was fired for 
velocities, the average of tl!ree rouuds new mortar-powder g-iving 

feet; of 12 rounds, musket, 1,57J feet, and of 18 rounds, old mor­
,J.JS feet. Septem bPr 21 and 2:3, 72 rounds were fired at a target 
yanls distant, anu 51 rounds at a ~,000-.ranl target, not includiug­
ng-shots. (See targets marked A and B, plates 5 and G, appended.) 
mber 22, 4 rounds of shell and 26 of canister were fired at a 200-
target. Tile working· o~ the canister not being very eifecti\'e, no 

trials were made \Yith it at even these sl!ort ranges, tl!e shell, 
ng considered, being deemed more satisfactory tiJa,u canister. 
3d of October the gun was again .fired 72 rounds, testing its 

g::; . Up to tllis time 30!J rounds iu all har1 been lireu. 
ply of 3,000 rounds of mnmunition haYing been procured, the 

med its experiments No'lember 23, 1_8761 and concluded them 
15, 1877. 

ruber 23, 1876, 115 rounds were fired. at tar~et 2.000 yards dis­
and the time taken of firing 20 and 51 shots; and on tlle 24lh ot 

ber, 15 rounds were fired at targets 2,640 yards distant, but ow­
high winds the firing was suspemlell and targets not tabulated. 

the 2d of December 143 rounds were fired at 1,000-yai'd targets, 
eluding 7 sigllting·shots. (See targets marked 0, plate 7, appended.) 

bundred and seventy rounds were fired at 2,000-yard targets, not 
ing 4 sighting-shots. (See targets marked D, plate 8

1 
appended.) 

January 25, 1877, 102 rounds were fired at 10 targ·ets, the first be-
200 yards distant; ~ud on same date 100 rounds were fired at 2 tar­

e first the same distance from g-nu. (See targ-ets marked E and 
9 and 10, appended.) 

l<'ebruary 14, 1877, 44 rotlnds were fired at targ-ets 200 yards dis­
and on the 15th 100 rounds were fired at targets 1,000 yards dis­
not including 12 sighting-shots. (See targets marked G and H, 
11 and 12, appended.) 

s makes a reconl of 1,136 ronuds in all fired, and throughout the 
the gun \Vorked well. There were four failures in the amrnnuition 

g _tlle earl.v part of the firing, owing to the weakness of the firing­
~lllg, but after this spring was changed no failures occurred. 
fuses, with one exception, worked perfectl.r; on examining this 

after firiug, it was discoYered that the fuse-firing pin on nose­
was broken, wllich wonld readily account for the fai lure to ex-

'" 
e carh'idge-cases, of wrapped metal, worked well, extracted easil.l, 

gas escaped. The loader and extractor worked easily and well, 
tlte mechanism g-enerally. There was no wabbling, tumbling, or 
g of projectile, the brass coat or packiug· taking the grooves well 

cases. In fact, with the exception of the four miss-fires and oue 
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failure to explode, already explained, everytlling worked ver 
tory Juring the entire firing. Y 

The special carriage for this cannon seems strong, 
iceable, and possesses some novel features. ·TI.Je recoil­
the place also of the orJinary shoe-brake, is secured to the 
works by means of a short lever. This brake, and also the 
when not in use, folds and forms seats for the cannoniers 
fully described heretofore. There is also at the end and ' 
trai l a pointed, wedge-shaped piece of iron, which, bein g 
th~ wooden platform or g round, prevent~:; the trail from moving 
firm g . 

AOOURAOY AND EFFEOTS. 

The targets were made of one-half inch and one-inch 
were constructed iu Stctious, which :! i· - ', )<:<: t !.te!.:l to be rapidly 
and placed in their required position. 

· It will be seen (Record of Firing, appended) that they were 
for t he difl'erent ranges of ~00, 1,000, and 2,000 yards, and that 
were such as to cover, general ly, all cases of different army 
A ll the useful effects of fire were thus recorued on them , and 
value made apparent. 

Results at 200 yc£1·ds. Targets E, F, G, appencled-Plates 9, 10, 

Three different series of targets were placed at 200 yards. 
first (10 targets, 52 feet by 6 feet, 50 feet apart) 102 shells 
gi-ving 2,140 hits. At the second (2 targets, 52 feet by 11 
apart) 100 sbells were fired, giving 1,045 hits. At the th ' 
26 feet by 6 feet, 75 feet apart) 44 shells -were fired, giving 

The destructive effects on the first series are apparent, 
1,600 hits per minute, and using only about 125 pounds of 

The other series also illustrate the destructive power of 
at short ranges, such as -would be used in the service of our 
for the flank-defenses of our sea-coast fortifications. 

Results at 1,000 yards. Ta1·gets A and a, appencled-Plates 5 

Two targets (11 feet by 26 feet) were made at this distance, 
the first case 72 rounds, and in the second 143. The t?tal 
bits was 1,597 for 215 projectiles in all fired. As the t1me 
about 80 rounds per minute, an analysis shows that a con 
dangerous fire (about 590 bits per minute) can be secured at 
A third series, (target H, appended, Plate 12,) firing a~ 10 
feet by 6 feet, 50 feet apart, and representing a regiment Ill 
made, using 100 shells; 1,626 hits were noted. This gives 
and dangerous fire of 1,300 hits per minute, and nsin~ only 
of metal-reRults not yet attained in any other machme­
our present field-artillery. The range of 1,000 yards. 
too long for accurate effects, generally, from the lighter 
machine systems, (fired even with great deliberation.) 

Results at 2:000 ya1·ds.-Tcwgets B ancl D-Plates 6 and 

Tbe targets made at this distance were accompli.sb~d bY 
rounds; and the total number of bits was 1,019; a contl 
gerous fire, at this range, of 370 hits per minute. 

REPORT OF TRE CHIEF OF ORDNANCE. 619 

comparison at this distance ceases with other maclline-guns; 
ha"e to consider the system at this range, as a competitor of 
non. 

direct comparisons have been as yet made by the board between 
n otchkiss revol"ing cannon and the ordinary field-pieces, but it is 

t well to allude in this connection to the more recent practice 
most approved field-artillery. The recent experiments in Ails­

are probably the best so far made, and will afford us a fair com­
This comparison will be incomplete, but this incompleteness 
the field-artillery rather than tue Hotchkiss s,ystem . 

records all uded to show that 40 shells," with douule wall s," weigh­
in the aggregate, say, 560 pounds, gave 1,497 hits on targets placed 
658 yards. The time required for accurate firing could not have 
less than ten minutes. This amount of metal if delivered from the 
kiss revolving cannon would, if a ratio following from the results 

quoted is accepted, give 2,000 bits, and at a distance of 2,000 
and in a time of seven minutes. 

cannot be made at the maximum ranges (4,000 yards) 
d by the Austrian artillery, as no records are yet wade at this 

nee with the re-volving cannon . 

RESUL'l'S IN FRAJ\CE AND BRAZIL. 

inspection of the resnlts of firing at Gavre (Appendix 1) will 
that, at a range of nearly 2,000 yards, as favorable resu lts as 
given at Sanuy Hook were attained; the rapidity of fire being 

e, and the number of hits (354) in a record of SO shots showing 
the same percentage as our results at the above-mentioned range. 

range and accuracy attained also show a capacity for effective fire 
about 5,500 yards. 
trials also at Ga vre with the revolving cannon, (Appendix 2,) 

marine model, also gave strong confirmatory evidences of its 
in range and accuracy, besWes its effectiveness in other 

e resul ts in Br::tzi l also h igh ly favorable to the gun, and the official 
s of its meri ts decided . (See report annexed, Appendix 3.) 

DISCUSSION OF THE SYSTE:ll. 

e introduction of this gnn bas marked a new depnrture in that 
of arms which next succeeds in power the persoual weapons of the 

; and it gives fair promise as a powerful auxiliary to onr moJern 
stems, and to our present contemplated armaments for the de­

. of the short flank-lines of our permanent works. 
J_s evident that, in the latter service, a long-range gun capable of 
r1og an intense, accurate, continuous, and deadly fire at the short 

ordinarily employed for this service, and having most of the ad­
of the howitzer-fire, formerly fnlly, and now partially, r~lied 
protecting our ditches and flank-lines; under all ordinary cir­

F"'IS~"'"'.les of attack, must prove a bigbly desirable adjunct, if not a 
!lleans of defense to the present systems emplo.ved; limited as 

. m power, aml consequently in range, nnJ witbont superiority in 
Ity and continuity of fire, or in deadly effects. 
range is at least 5,500 ynrds, which renders it cqnally as powerful 
shell-gun in this respect, and one capable of gmmling the ap-

es to works, either permanent or field, at sllell-gnn distances, 
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while at tl1e same t ime being pf:fective at ranges of 1,000 to 
the maximum di~tances ordinari ly re11uire<l to be CO\' ered by 
defense armaments. 

Its power for deliveri ng a continuous and uuinterrupted 
at raug·es indifferent ly from the ~;; Lortest range required 
miles, woulll seem to poiut to it or a simil ;tr system-e1n 
same general principles-as being a necessity for introll 
future annameut of our forts, au<l for sen ice, when occasion 
in our field-works. 

In this connection, as germane to tLe C[nPsliou of flank 
board woulu call atteution to the inqJOrtance of the introdu 
OLU setTice of a sbel l-guu of more accuracy, length of raugp and 
tiveuess and rapidity of fire than tile present 8-incb howit'zer. 
is believed, can be attained by a, ureecb-loadiug rifle- howitzer 
her of G inches, throwing canister r,. ~ .o " ~" ~ - 1::gL3 a ~, well as 
and using the latter with percussion OL' concussion fuses; a 
ranges a special case-shot weig!Jing GJ pounds, an<l contaiui 
14 to tLe pound; also canister of a weight of, say, 5± ponuus, 
inch lead bullets, and a shell of 61 ponnds. 

Tlte effects witll these projectiles must be deeide<ll.l superior 
attainable with our p;reseut 8-ineh-howitzer ammunition, au cl 
to perfect a flauk-llefense Lowitzer, it is recommended that ex 
in the direction inrlicated also be undertaken iu con nection w 
now pending, lookiug to a proper arwameut of our 1lank-tlefeustllt.• 

REG.A.RDu"\'G FIELD-SERVICES. 

It is e\iclent that this system gi,·es IJromi>;e of proving a 
and powerful auxiliary to tlle light artillery of our sen· ice. 

Its e11nalit.\' in range, its greater capacity for deliverin g a 
incessant, and widespreatl fire at all field-ranges, antl wit ll 
superior rapidity; its stability when firell, abolishing all but 
nary initial poiutiugs, anu its evident superiority iu pursuing 
COlumns, give it SOme dechJ.ed aLJVantages, appareutly, over 
ua ry fi elu- guns. 

For the efl'ects of artillery-fire, however, where penetratio_u 
able, and where destructive efl'ects of solid shot aud sLell, 10 

demolisLing large objects, &c., are required, we must, of 
the auvantag·e to the larg-er calibered field-pieces. 

Its uses, however, as a powerful auxiliary to the sen'ice 
sitleratiou cannot be donbted from tLe above considerations 
board believes that its great efficiency as a fielu-piece, wlleu 
probauly be established. 

RECO::\illEND.ATIO::\S. 

The results of the above-recorded tests of the IIotcbkiss 
cannon at Sandy Hook, and the reconls of the results obt.aiu 
lead the board to recommend, fut'ther, more extenued and 
trials to fully determine its merits, with a Yiew to its final 
an auxiliary arm, not only for :flank-defense, but for other 
the senice. 'l'o further this end, the board recommends t 
men t of at least 4 guns (the unm ber to be governed by ~b e 
appropriation) of the model atH1 caliber testecl; and wtt~ a 
ammunition not exceerling 2,000 rounds per gnu, tLe carnd 
to be made at the Watervliet arseual, after well-matured ra 

REPORT OF THE CHIEF OF ORDNANCE. 621 

be nature of our service. Two of the guns procured to be placed 
t field, to be reported upon after thorough trial, and two, with 

adapted for flank-defense casemate-service, to be placed in 
our casemated works for trial and tests. It flutber recom­

tllat experiments be continued with the present gun at Sandy 

S. CRISPIN, 
B1:t. Col. U. S . A., Lt. Col. of On1., 

President of the Bom·d. 
T. J. TREADWELL, 

.Major of Ordnan ce. 
T. G. BAYLOR, 

ill((jO?' of Orclnance. 
FRANK B . PHIPPS, 

Captain of Ordnance, Recor·dcr. 

repm·t of the trial nf B. B . Hotchkiss 1·evolrcr cannon, 
made by the French govennnent at Gavre. 

GENERAL OBSERVATIONS. 

mechanism of the cannon revolver is simple, and subs~anLially 

traYerse apparatns is simple, and ''orks' satisfactoril.v. 
iron gun-carriage llas workecl well rluring all the trials. 
fuse is simple, witbont any danger for manipulation, and requires 

s on the b::~ttle-field. 
l properties.- The elevation for the maximum range is about 

range, 4,600m, (about 5,03·L rards.) The accuracy of the revolver 
in horizontal deviations is remarkable, and very much superior 
of tbe mit.railleuse. 

.-The gas-check produced by the cartridge bas been con­
The s.rstem of the cartridge-ca8e is a good one. 

mechanism.-Tbe working of the firing-pin lias been con­
The loader worked always well during all trials. The 

of the extractor is a good one. The traverse motion and the 
10'-s:crew worked always well. 

of the brass coats of p1·ojectiles.-Tbe pr~jectiles examined 
g showed the print of the bands on the coat very distinctly, 

the same width as the bauds. The results show this principle of 
packing to be a good one. 

of salt'os.-l\Iean time for ten shots, ll.G seconds. 

RESULTS OF FIRING, (EXTRACT OF REPORT.) 

against a batta,lion in columns by diL'ision at entit·e distances. (Ex-
]Jerinwnts of 27th Febnw.1·y, 1873.) 

batallion is represented by 3 targets of 1.80 meters (about G 
t, and 70 meters (about 230 feet) willth. The first at 1,650 

t 1,80± yards) from the cannon. The second at 1,720 me-
1,881 yards.) Tbe third at 1,7!)0 meters, (about l,!J57 yards.) 
arge, 83 grains; bursting-charge, 20 grains, powder du 
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AnglE\ of fire, 60 36'. 
Two sal\Tos of -±0 shots fired, the first ""ithout traversing th 

with traversing. ' e 
The number of projectiles or pieces which, per hundred, 

targets are, for the revolver cannon, 70. 
In comparing th is result with those obtaineu by the Gatling 

leuse in the same conilitiou, it was found for the­
Caliber .45, Gatling mitrailleuse No. 150, number of hits 1 
Caliber .45, Gatling mitraill ense No. 161, number of hit~ 3 7'l 
The superiority of the revolver caunon is well marked. ' · .... 

Firing with shells against a battalion in colmnn by didsion at 
tances. (Tests of 25th July, 1873.) 

The battali•m is represented b.\ t i.~u·g<:t::. ul .L80 meters ( 
height, and 35 meters (about 113 feet) wiLl til. Tile distance 
35 meters, (about 115 feet.) Tile last target 1,793 meters (a 
yards) from tile revolver cannon. 

Powller·charge, 85 grains; bursting·charge, 30 grains; 
pault. Tile firing is regulated to drop tile projectiles 111-lt.wAAn 

and the 4th targets. 
Angle of fire, 50 30'. 
Two salvos of 40 shots fired without traversing. 
The number per ltundred of hits is, for the revolver cannon: 
1st sa lvo, 109; the second salvo of 40 sllots fired iu 30 

salvo, 245. 
For the 1st caliber, Gatling mitrailleuse No. 81 : 1st salvo, 

salvo, 48; 3d salvo, 57 .3. 
For the .65 caliber Gatling mitrailleuse No. 10 : 1st salvo, 

salvo, 35; 3d salvo, 54; 4th salvo, 18.7. 
The Hotchkiss revolving cannon, therefore, prodnces a much 

effect to that of the mitrailleuse Gatling. 

Firing agctinst a steel plate of 10 millimeters (about 0.3937 _ 
distltnce, 150 meters, (ab01tt 492 feet.) (Experiments of J1tly 2a, 

Tilree shots. 
1. Goes tllrough and explodes in cowing out. 
2. Goes tilwugh and explodes iu coming out. 
3. The shot, badly directed, hits at left a slleet.irou of 10 

(about 0.3937 inch) tllick, supported by a piece of oak of. 
ters (about 7.874 inches) square. The projectile explocleu 1n 
which was split to the length of about oue meter, (about 3.28 
bole measures behind about seven centimeters (about 2.76 
width. Tile piece of iron detached from tile sheet went 
wood, and dropped at 4 or 5 meters (about 15 feet) beyoud. 

SENSIBILITY OF FUSES. 

The cannon was pointed seaward and fired. 
1. Two silots at an angle of 2'. T he shell explouecl on ton 

water. 
2. One shot at + 1 5'. The shell explodeu on toncbing t~e 
3. One shot at 20. The shell exploded ou touching \ e 
4. One shot a t 30, The shell ex plodetl on touching t e 
5. One shot at 5o. The shell exploded on touching the 
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TRIAL OF SAFETY OF FUSES, (35Tll .JULY, 1873.) 

shells were suspeuded by a string, the point downward. Wlten 
g was cut, the shell wi til the _.fuse fell on a sheet-iron plate the 

of 3.32 meters, (a bout 11 feet.) 'rhe fuse did not explode aud the 
ism did not move. 

~].'RIAL OF FUSES, (EXPERIMENTS 21S1' .JA.NU.A.R.Y, 1874.) 

tile empty shells penetrated into the earth from 30 to 40 centiwe­
ut 13 inches) depth. Tile fuse had exploded in all t ilat were 

RANGE, (EXPERIMENTS OF .JANUARY 20, 1874.) 

of powder, 150 grains'' R. L. G." Some of the projectiles firetl 
evation, which were not found, struck the ground at a distance 
meters, (about 5,468 yards.) 

projPctile fired at 35° elevation l.lad a range exceeding 5,000 me­
,xceeding 5,468 yards.) Some of the assistants saw it fall, but 
not find it because the ground was too rough. 

ACOUR.A.OY, (EXPER:rnENTS OF .JANUARY, 1874.) 

arge, 100 grains, powder of Ripault; angle of fi re, 350, 

Shell. 

range, 4,014 meters, (about 4,390 yards.) 
mum range, 4,023 meters, (about 4,400 yarus). 

m range, 3,998 meters, (about 4,372 yards.) 
rw~:n:mce in range, 25 meters, (about 27 yards.) 

mum deviation, 64.2 meters, (about 70.21 yards.) 
deviation, 60.2 meters, (about 65.83 yards.) 

IUference in deviation, 4 meters, (about 4.38 yards.) 
shells fired hit the ground at over 4,000 meters (about 4,375 
distance, wit ilin a space of 25 meters (about 37 yards) length and 

(about 4.38 yards) wide. 

Solid shot. 

range, 4,434 meters, (about 4,871 yards. ) 
nm range, 4,466 meters, (about 4,88± yards.) 

mum range, 4,4±2 meters, (about 4,857 yards.) 
ce in range, 24 meters, (about 26 yards.) 

urn deviation, 62 meters, (about 67.8 yards.) 
m deviation, 60.6 meters, (about 66 yards.) 

in deviation, 1.4 meters, (about 1.5 yards.) 
Projectiles hit the ground at a uistance near 4,500 meters, (about 

Yanls,) within a space of :.:!4 meters (about 26 yards) length and 1.4 
(about 1.5 yards) wide. 
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E.vt1·act frorn the rff)Jm·t upon the Hotchkiss ·ret•olving cannon 
F-rench marine.-(Expe1·iments of Gavre, JJ'ebmat·y and M~rch, 

T~e modifications appli~d to _th~ canno?-re>olver for the Servin .... 
manne have had for then prmClp<Ll object the giving to 
sufficient lightness and mobility to enable the same man to 
continuous fire, and to rectif.v the pointing at each shot. 

The necessary mobility has been obtained by mounting the p'eee 
a fork pi,oted in a socket, and this is rendered sufficient -

1 

cannonier who points supports tile left shoulder against 'a 
and holds with the left.band a handle placed under the 
while turning with t!Je right band the crank, is able at the 
follow the object with t!Je line of sight. 

It is proposed to have some small pieces, which, placed upon 
parts o'f a >esse!, shall be able to rn·::'_~~.. :- ,];,~m'Ja:-<;atiu.u from 
crafts and torpedo-boats . 

To fulfill this object we should have great accuracy up to 
2,73± yards, sufficient rapidity of fire ~111d penetration, at these 
of J>lates from .20 inch to .2± inch; also the piercing of shei\Lut 
lauuches. 

PENETRATION OF THE SHELLS. 

'l'he shell of 14.83 ounces, of ordinary cast iron, ga'e dangerous 
ments in bursting on its passage through a plate of sheet steel 
incb, with a Yelocity at impact reduced to 482 feet ( 
distance of 3,187 yards) under an angle of 22° , or with a velocity 
pact of 623 feet (corresponding to a distance of 1,6±0 yards) 
angle of 30o. 

It gave more than six dangerous fragments per shot in 
>elocity at impact of 1,302 feet in norwal fire against a steel 
.G inch thick. It gave again some dangerous fragments 
traversed 11.8 inehes of wood under an angle of 0°, with 
about 722 feet; after ha\ing tra,ersed 11.8 incbesof wood, 
of 30o, with a velocity at impact of 1,302 feet, ltnll after having. 
a wall of 3.9 inches, under an angle of 300, with a \elocity at I 
about 722 feet. 

FIRING AT VESSELS IN MOTION. 

T!Jis firing was eaRily done by two men, although the gunner 
accustomed to fire Llpon the sea at a mo>able target, nor to 
tbat was used. Tbis firing showed remarkable accuracy, since 
shots were observed out of 108 fires. The balloon which 
target (3l2- incbes diameter) was reduced to pieces; and the 
upper part of which was attached to the balloon and had 2.36 
cross-section, was cut away and riddled with shot, and the 
stump, of which tbe lower part >~'as about .45 inch cross·sec.tJo:; 
the trace of many s!Jells, attesting the efficacy of the fire agaJDS 
get of very small dimensions. 

RESISTANCE OF THE CARTRIDGE-OASES EMPLOYED IN 

Itj,is found that the same case can be used (by re-priming) four 
times. 

GENERAL SIDL\IARY AND CONCLUSIONS. 

'rue Hotchkiss revolving cannon (marine model) fulfills tbe 
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8 for the employment to which it is. destined-that is to say, the 
of vessels against small crafts and torpedo-boats. 

mission thought, in addition, that it was fitting to examine if 
would senre to a good use in the protection of the embarcation 

t of its ranges and its longitudinal accuracy are remarkable, 
lateral accuracy is satisfactory. 

results of firing-practice aboard ship. executed with shells of 14.85 
showed tbat the ballistic qualities of the revolving cannon would 

in the most difficult conditions of a movable target. 
a distance estimated at the bPginning of a volley, and variable, a 
velocity of fire of about one shot in five seconds in regular work­

practice is reasonably sufficient to secure the effects of each fire. 
shell of 14.85 ounces, of ordinary cast iron, charged and fitted 

a percussion fuse, ·normally pierced plates of steel of .24 ineh and 
2,187 yards distance; and nuder an angle of 300 up to about 1,640 

This same shell normally pierced 11.8 inches of oak wood at 
yards, and 3.9 inches of oak wood under the angle of 300 at the 

distance. Its explosion gave, even after the perforation of those 
some dangerous fragments. 

shell of about 1 pound, of the same metal, will have a greater 
especially at great distances. 
men are sufficient for serving the cannon. 

[Translation.l 

of the minister of 'WM to the genera.l legislative assembly of Bt·azil, 
the Hotchkiss revolving ocmnon, made at Rio de Janei1·o, 1875. 

[Extract.] 

artillery committee highly recommend the Hotchkiss revolving 
and state that the smallness of its caliber is compensated for 

. rapidity of fire, as auout 80 rounds per minute can be discharged 
It, while one round can only with difficulty be discharged from 
systems, (Whitworth, Krupp, &c.) 

shell of the revolving cannon gives 10 to 11 useful fragments; 
produces, therefore, about 800 fragments per minute. The 

and Krupp guns give only 7 to 9 useful fragments during 
e time, having the same range and precision as the revolving 

maximum range of the gun is 4,500 meters (about 4,921 yards) 
French powder, or about 5,000 meters (about 5,468 yards) with our 
Powder, which at present appears to be of the best quality. 

sample gun purchased by the imperial government, at the request 
artillery committee, (though .not quite complete, as it was not 

with th~shield to protect the gunners against sharp-shooters,) 
at tQe experiments on the firing-grounds to be an excellent 
as it possesses the followipg qualities : 
range. 

accuracy of fire. 
of recoiL due to the special brakes. 

loadin g, simple and almost automatic. 
,, rapidity of fire. 
"'0 ORD 
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Metallic cartridge, which can be reloaded on the average 8 ti 
allowing the primers to be changed with great facility. mea, 

Simple and strong mechanism, composed of only 7 parts wb· 
:fire, extract and drop the empty cartridge-shell to the gro~nd lcb 

Complete obturation and forced projectile. · 
Operation by only four men, who can easily be protected by 

ment of the gun. entrenn1 
The artillery committee express the opinion that the practical 

will perhaps recommend the adoption of this system as the onl 
lery for our army. Y 

Signed-the secretary of state and minister of war. 

-
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Date:>;: 
:c 
i<-" 

1676- '7 

"' M<) 

0"' 
5 ,. 
" E 
il 

Remarks. 

September 1 Fired to test working of g;,o, 
S~ptember 1: .. . .. I Fired to obtain velocities. 

September 1: ... .. 

September 12 .... . 

Do. 

Do. 

September 21 ij 1 Target A . 

September 2l 21 'l'orget B. 

8cptember 2l..... 0 draugh t of target made. 

Sept em her 2'.. .. . Do. 

October~ .... ..... Fired to test working of gun. 

OYember 2:l {No dra_ ugbt of target made; 
.... · 1 miss-fire . 

. N'ovfml.Jcr 2-1.. . .. Do. 

December 2 _ 
22 

Decem bN· 2 - 22 

January 25 .. 

January 25 .. 

February 14. 

February 15 -

Target C. 

Target D; 3 miss-fires. 

Target E. 

Target .F. 

Target G. 

Target H. 

:\'o-rE.-,vernging) fired in 7} seconds. 

I. 

_,r 

I 



Date. 

Record of jiri11g n•itll caliber l~-i11ch Hotchkiss reroll:ing ca111to11, from Septmnbm· ll, 1876, to FtJbruary 15, 1E77, at Sandy Hook, New York Harbor. 

Charge. Projectiles. 

.;f.'~~:t~~- 1----------,,...-- -,--- --,---

r. 
~ 

~ 

;D 
c:::; 

~ 
9 

Pow de1·. t...: oz· rnll~e· t·fi~t· 

'­

" '0 
!< 
0 
;::; ,; 
'-'" o" "" :;~ 

~ 

" "' ...:: 

,.; 
0 
·;:: 
E 
"' -
~ 

" = " i:5 

f: ·;;; 
~ ~ 

::; 

'"' a 
H 

" B 
<I) 

~ 
A 

~oro 

-==~i 
~s g ~-

t: ~ w 
~~ ~ ~ 

~g~E 
g .... s:f"§ 
~§~g>n 
]~~~ 
~ ~~ g 
~:a~~ 
~-~~~ 
5[EB 
~ 

.§ 
d .. ., 
j;i 

2 
~ 
~ 
'0 
a 
.; 
a 

~ 

~ .:; 
~. 

~~ 
~g 
.,4:1 
0 

§ 
~ 
A 

Targets. 

.; 
N 

U5 

.; 
~ 

"" " 8 
" .:; 
"' A 

~ 
;a 
..... 
0 

" ., 
.0 

a 
" " 3 
0 

E-< 

" ~ 
a 
0 

f 
"' ~ 

Condition of weather. 

~ 
" a 
0 

~ 

~ 
:§ 

~ 

..,; 
c 

-~ 

'0 
§ 

1 
A 

" ~ 
= .3 
~..: 
_;:g 
jt.=> 
·~" oo 
~,. 

'"' ~ 
oil 

Remarks. 

~ I ~L 1- ·-:;: ;::: 1 - -1 - -1 ___ , ____ , __ ,_, ___ , ____ , _ _ , ___ ,_, ___ , __ , ___ , 

Oz. I I11 che•. I I11ches Lb. oz. I Inches. I Inches 

4Q X ew mortar I 4. 2:l 

. .. . do .. . ... I 4. 23 

12 Musket ... I 4. 23 

nnd22 ... I l~ 

:I :: 
26 

I 
-n 

;~ ~~: 
15 

Old mor tar ·j 4. 2:1 
1 

... du . .•.. . . 4. 23 

.. do .. .. . 1 4.~2 

.. do ... .. . I 4. 23 

.. do .... ... l-1.23 

... do ..... . . 1 4.23 

. . do .. .. __ ·1 "· 2:1 

hl usket. .... 4. 23 j 
7 143 ... do .. .. .. 4.23 

·1 170 . ... do ...... 4.23 

.. 

1

13 102 Old mortar . 4. 23 

. .. 2 100 .... do .. . . .. ·1. 23 

44 •. . no .... .. 
12 ! 100 . .. . do ..... . 

4. 23 

4. 23 

3! 

3~ 

3~ 

3ii 

3i 

3t 

3i 

3i 

3i 

3~ 

3 ~ 

3i! 

3! 

3t 

3i 

3i 

3i 

l. 64 I Hotc!Jkiss shell .. . I I 5. 5 

I. Gl 

I. 64 

do 

do 

1.64 I ..... do .. . 

l.ti4 1 ...... do 

1.6•1 ..... do 

I. 64 . .... do . .. .. ..... . 

1. 64 1 llolchkiFscanister 

1. 64 Hotchkiss shell . . . 

1. 64 I . ..... do .. .. .. . .. . 

1.64 ..... do .. . ..... . . . 

1. 64 ..... do . 

1.64 ...... do. 

1. 64 ...... do .... · ---- .. 

1. 641. ___ .. do ........ _ . 

l 64 ... ... do ......... .. 

1.64 l. ..... do ........ .. 

I 5. 5 

1 5. 5' 

1 5. 5 

1 5. 5 

1 5. 5 

l 5. 5 

1 9. 4 

1 5. 5 

1 5. 5 

1 5. 5 

I 5. 5 

1 5. 5 

I 5. 5 

I 5. 5 

1 5. 5 

I 5. 5 

•1.1 

-1.1 

4.1 

4.1 

4.1 

4. 1 

4. 1 

-1.56 

4.1 

4. 1 

4.1 

4.1 

4. l 

4.1 

4.1 

4. 1 

4. 1 

1.45 

I. 45 

1. 45 

1. 45 

I. 45 

1. 45 

1. 45 

1. 44 

1. 45 

1. 45 

1. 4.5 

1. 45 

1. 45 

1. 115 

1. 45 

1. 45 

1. 45 

Feet. 

1, ~9·1 

1, 572 

1, 458 

0 I 

2 15 

5 5 

l 55 

4 50 

~ 

2 05 

3 

10 

2 

2 

10 

rards. I Feet. 

1,0001 llby26 

2, 000 11 by 26 

200 s uy 13 

200 8 1Jy 13 

Feet. 

125 

125 

··· · -- · 

312 , 64130. 141 

56 58 30.204 

38 

25 

1. ooo I 11 by26 I 125 I 1, 285 1 22 I 29.664 

2. ooo I 11 uy 26 I 125 963 I 2'2 I 29. 664 

200 

200 

200 

1, 000 

py52 

11 by 52 

6 hy26 

6 by 52 

50 12, 140 

75 1, 045 

75 

50 

309 

1, 626 

Pr. ct. 

Fired to test working of gun. 

Fired to obtain ,-elooities. 

Do. 

Do. 

641 L. toR I 81 Target A. 

87 .. do.. . \!l Target B. 

73 

73 

o draught of target made. 

Do. 

Fired to test working of gun. 
~ No draugb t of target made; 
l 1 miss-fire. 

Do. 

22 I Target C. 

22 I Target D; 3 miss-fires. 

Target E. 

Target .F. 

Target G. 

Target H. 

NoTE. - ovemuer 23, 18<"6.-Twen t_y ronud s fi t'Ctl iu 14~ seconds. Fifty-oue rounds fired in 48 seconds. December 2, 1876.-Forty rouuds fired in 33 seconds- ,January 25, 1877.-Ten rounds (:.veraging) fired in 7t seconds. 

ORDNANCE, 1877. 
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HOTCHKISS ' PATENT REVOLVING CANNON 

... , hu· hu p Ian 
~~~~= 

~eale Th• Ordnance Boarrl convened under 
orders of ~he War Dept S U N"1 'l9 of Jmto 'li 1ll iG 

:-

Ft etdrd~L' 
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:'1..\TE 11 . 

.A.MM UNITION FOR THE HOTCHKISS ' RE VO LV iNG CANNO N. 

l:.t .- ! 1dg'!; ·.•r ·~~'~ ~p· ... ~r,!·s~ell 

.m prove o. slu•ll 

Sca.h 

r :u: U l·du-.JlC~ Bu11Yd (. On\'~llfit o!ltl' 

urden of tlH: ' 1Vu 1Je pt 

S 0 N'1'19 of Jun< 27 IK 76 

1-ra.ui<- 7( PhiNu .. 
C\t p'l of 0T clnance , 

1htortltr 

t:di±tt±±.i4 -- - ' lllo t ... , 

\ ....._'(lm ! •.1n ~·u·~ ltc 1~Jrt uf '0!>" Or>lnJ!.r.t·" O....,d \!•f"'n ~ l r\ 0 JR"; '; 



r. 
-

· .... 

·. 
.. ... 
... 

~
 

"' 
~ 

~ 
. 

:-~
 

: 
l

-
(_

) 
0 

~
 

0 
f2 

<
>

' 
::'-

~
 

f; 

~ 
i 

...-
~
 

<>· 
0 

f.--

•• 
;. 

?
; 

-
~
 
I
~
·
 

#
O

 
~
 

d:: 
! 

:;-
u 

".: 

~ 
1'-'" 

II) 
e 

.•. 
E

-• 

~
 

I 
I • 
I' I· J 

I 
,

,.
• 

~
~ 

. ~
~~ 

~
 

;: 
~
 

$ 
~
 ~
 

~
 

I~ 
;:) 

; ~ v--
~: J :-' 
"::' 

; 
;,; 

~ 
-; : 
. ;-

. 
z 

.r. 
l 

~ ~~ 
~lg~ 

!!! 
~
1
 

~ 
if~~ 
ol1 

"
'
~
 

l:; 

~J~l 
§ 
z; 

~
· 

.:1;7-i 
--..--

,j 

-i H
 

.. 
' 

', 

'
•

' 
I
.
,
.
 

<:( 
I 

-
-

--

I 



I ' 

' 

l 
' 

I 
' 

" 

t
-
-
-

· 
·. --

. 

I 
~
 

ID
 

s 
~
 

I:>-
<1 

::Ji: 
<

J
 

0
0

 
~
-

3 
0

0
 

.. 
'1 

n 
N

 
., 

~ 
~
 

"" 
"' 

~
 
~
 

~ 
z 

~
 

~
 

.... 
"' 

p':l 
1 

e-
~
 
~
 

0
) 

'U
 
~
 

·" 
~
 

' 
' 

v J 
-

--·-
-



C. J'UI'E \"11. 

~ tdrXt'n .lf~y,r lYi>r_; C'a>tnor ...lJt'~ 2h1 /8>~, 
-']"n: }f,I ,J.r /i,.,.,.; 14-8 /;1"C' .. l ;t""" 31;:;·-cs. 

I 
I 

:T'a r;·~ '"-'V'-/. 7:-J:,.I./f!;,,.,;. ,;:x;,, 7-~<r . I . . • . . .. 

t · . . . . 

• , I ... .. 
. . ' . .. . 

- l . 
... · ... .... 

. ' 

e..lJirl ~l'.fliJ.r 112 . .. ' .Pile,, lhrn,.f!c. ~.fl . .., ?z-,rr.oi, .... ,~,.,uflc "'· 

·--. ~ . . .. . . 
. . - . -

T•r~t'I'./V' L.. 7.1'-o1A'ir">3]···'/~-,._,N/. 

.. : . .. : . . . - . . 

•.JliruJ: J?i ~ 31. 

P
-
. 

I 

·~i- ,,I.J{i1 , .r. 

-- -. 

· -,c: ·;: ~ t(:IJ(·:§o':.::,.x ;_ 
' 7iuu f !rr'"J'"" ~?r.,..?z~unu/ 1-_?r,-nrp /,J. . 

~-

:r"'.-F""..JY' ~ :T',J:,. ;..Af,,. J_, ,r/lf}.r /.Jii 

. 
. . -

. -- .. - -

·-
' . 

•"'I • , ~ 

:- -:-.-~--~-.J~:::._·::.~-:-J~A_(_~;_:: :~ .~. 
"ltt~l~ ~'ltrn•(h ~II'. Q.lt'~~e~ ~ul-' 1ltN,,_1J'J,. ~~ ,r. 

fl'"',.f''".-Y> 4 !J',,.,.r..Jii,;.;. ,.-%z·l'.· -'"r 

... ·- .. 'd··-· 
I . .. 1" . . . ·:: > 

, .· . : -~· -. .:-.~ :-.- :··: ~\:~ .. >~: _.;:~I 
. .-: ·.·I:_;~ -- :·.~-~· _{.·-:~-~~ ;·.5 

• .lJ.,·r,cl-KiJ-J ,t • .l'>'un' ,.;,.,.,., !-;, I J ¥-. .-?z~r rr1111' 1ft,-1 rrth / i/4'. 

T""'"S't 2S"'-~"x. 1/rv-.. lt.fr- r i&.J'I« Tf' n •.. \.' f 'Jn.ln Ce J-\ .. 11 1'1 1 .: ... h \ .. 1\t'J ..... l o~r 

"l'olrl ~ l11 111 .. \\' .U:.I!•· ~T. :.;;. . 11 • ~ ': I'L••,ul Jv11 .. 17, \t.ifi . 

~(. rG /7(;:;<11A-
.'.O)JIIlJlllying&!p.." oi Th· o) ..j, ... ~n. ~ "1 1"•1 -I. J·~.t · .. •• h•ll t'» ~ l (}/ U I'Uuant • H.C\.\II'(h:r · 



~ 

,. 
! 

~ t 
-· 

:; 
.~

11: 
' 

t
-: 

1
; 

~· 
~ -

-
·
~
 

-
~ -

-
-
-
-
r
-
-
-

-,, ~ 
3 

i 
J. 

~ 

•{ 
' 

... 
~ ~~; 

.. 
r

· 
-
-

~ 
.. 

-~ 
~
 

::: 
~ J 

:: 
~: 

. 
.,. 

' 
.. 

' 
-~ 

I•• 
• 

.. 
-~ 

" 
.. 

. 
~ 

~ 

"' 
~ 

... 
•t" 

• 
.... 

' 
,, 1 

~ 
~
 
~ 

v 
~ 

-~ 
., 

'· 
'•' 

I 
: 

·~~ 
"! 

~
 

~
 

.. 
"' 

.. 
~
 

~ 
" 

"' 1 
~ ... 

.. 
' 

.. 
~ 

... 
t 

'· 
,. 

~ 
~
 

~ 
.. 

-~ 
~ 

~
 

,. 
~ 

' 
-~
 -

.. 
.: 

'• i;; 
~ 

";: 
~
 

~
 

.. 
, 

" 
K

: 
,. 

~
 

.. 
:: 

"' 
\ .. " . ~ 

' 
-! 

~
 

'• 

.... 
~
 

.. 
~ 

( 
.... 

' 
~ 

• 
'· 

't 
~.~ 

• 
~ 

.. 
' 

.. 
. 

• 

~
 

... 
. .. 

r' 
• 

~ 
" 

~~ 
t~ 

it.; 
I 

'. 
;; 

~
 

·'· 
II 

... 
. -

" 
Jr; 

.1 

·~~ 
' 

;:: 
.. 

, ... 
.. 

' 
' 

"' 
., 

.. 1>.~ 
., 

.. 
~
 ~ 

, . 
. 

~
 

... 
~ 

.. 
~
 

... 
... 

~
 

I 
. ~
 

~ 
~ 

.. 
.... 

"~ 
.. 

:--
.. 

~
 

... .;....:,.:. 
.... 

•' 

~
 

"' 
... 

.. ·· 
;-: 

I 
~ 

I 
>-=---.-

" 
~
 

} 
; .. :' . ''···~. 

.. 
. 

~
 

~
 

..,.. 
.• 

,· ..:-·,:.'::/ " 
... . .. 

.. 
. . . 

. 
'I 

·~ 
~ 

... 
).'-

.. 
,•: 

' 
•' 

: 
.. 

:: 
~ 

~ 
: 

" 
,.. 

. 
• 

... 
t 

.. 
~~ 

~-
I 

1 

(~ 
.. 

;; 
::: 

·~ 
... 

~
 

'· 
: 

k 
"'. 

... 
~
· 

•' •, 
: 

l: 
"' 

L 

~~ 
~-

01 
;: 

~; 
' 

' 
-~ 

: .. 
,·•.· 

·' 
~
 

. 
' 

' 
:-

... 
. .. ~ 

" 
' 

I 
k; 

' 
:... 

'· 
•

' 

... 
•.,_ 

~ ~
. 

., 
.. 

~-
~
 

J:(' 
. .. 

• 
f-~ 

.. 
... 

i 

., 
·~ 

-
~
 

" 
~
 

.. 
.. 

,. .. 
' 

~
 

• • 
:~ 

.~ 
.:: 

1: 
.. 

' 
. ~~ 

~
 

~~ 
.. 

.... 

'• 
i; 

~
 

..: .. 
· . 

..: 
.. 

' 
' 

~
 

t 
.. 

... 
(' 

' 
' 

.. 
•l: .... 

I. 
• 

... 
.. 

I 
~ 

~ 
.. 

~ 
·-.... 



:E. 
1"-rfrlr,-,rtl ,,.J[,,.rAKtnl&r,lt'rnrCn,.,,. •ISIIlf•tir.ilr" 'lf • .Y.T ..J;,. ,."J'" ~S tf ·J4.l7: 

.i:, ... ,l J;.;r;, t .?IIJKr.iu7nm,-,u • • C .. z f '2-' ~'. ":i!cl . Y.t-. l v:&'i!1i t~ f4 T«rf~h •"/ 1-tJ . 

t
_.,. ,,,,,,,,,..,". ., .. , . ~:: : . 

~-, .::·::: -~;-:-.. +--:_ 0 • L------ : I 

Jil'al.liun l 1/.Kt,, , 'J 

. ~rrui.Atl•~ , _.:1\,..,IJr,,,.,.A I 
<> ,.Tl,·n, 1111 lAnnf'.l t1 F ___ T• •p>.l/' 2 

. : : . -;. · .. ' ' .. . . ::- . ~. ·. . r,, ~ ~-- ... )7:-c: --~-·-· c.:',. ~::..'; ' '""j 
,.;J,ruiJf•ll I ? • ?run ~ltrn•fJo t .. •z .... .]i,,"~'1Mr.,u!';, IJ 

::';s-roJJ'•s r .. , . .. ,.,yn,.,_,,Ji,, '6• 

,,; /;; .: ' ;+:-.'-': ;g 
• Jl;p.ul H•~• ll , J-r,,, ,.It ... , ,,.,. ·z ~. ~-~Nil , ,J>I.irn.~f'lt /7 

I __ _ _i; ;;_.·"f]::· \ _ -'·~·:·--~-.. '[ 
• ;, ,.. ,tJitt>o I I • ]\, ,,, ,. ,..,urA ~#I "" J\,,.~ ,., ,. lA.-,.,., I I , 

I: - --·_ -_· -- '/:.·-~if c_·;:,•._:·--~·-g 
· ~o,..n i.K• I ~./ .._ }\,, n,..., .. ,J.~:I " Jton .. ,JI';,,., ,.f'Jt II 

I - ~ • -~~,r~/ -' -·---~----·T ,. . . . . . . 
•. · '"· :::··. ~: :::j; ......... . : • ' - . •. 

·:~ :·.-· ·: -.·_ ; _: .... >•' - · -· . . .. -
•Jhr,,li~>~ n ' ,.,,.,.,..,._,.r,.f" f ll • _,,.,~,., , J JJ,. ... ,,,;.. .J4 

• :n .. ,~ , .... . -~ 
4 .}', , , , , 1/,r;u,fo !~,' '"' n,~,,llt,11;1.-;uf'A .4 '?. 

F ·•· _- __ -. ·,:1Li}: . ;: : FJD ./. -•~ : n ...... ,--... ---1 
.. : · . ..;. ·: .. -~:- .... · .... : . . -·.. . . . . 

• ;,,.,,, r, 1r f \ .}',,, , , lA r .. , J'AI -lll ~ ,JS,,,, ·,.u,a.~;,,.,,.J"A- .,? t --~~; -'·T~~ , . r .......... ,., ... f 
~ .:-;:_,:~·: .. : . ...:: ... ' :·-:·· .. :·.·:··'l: '. :---.:. ~ ·.. :_ :, 

.·· • , .. .... .. . ·-- .... ; . ·. .. . . . 
· ./1,~,~-K,,, .s ... )1',,, ,.4 ,.., ,., ~ z ; f --. ~,,,,, N,, ,,,..,.,.~•' ?. 

B . . . . .... ·. . ~~J':". "'"~··"~" m 

. <-.>·:-: -:~/:;:v:::;;;~~~~i/-~~\ .. +. ~-:·=::- · · · . -.... 
~.,..,, X11'1 .I .6 .}f, ,,, l k,-.u,AI: ~F... 4 JI'III' ' " 'I' Nril•rA #.I 

., . ...., "-'~·-· ... ~ III'OIIIu 

T c .-fd .:Sz,..• ... ,,., , .11 , .. ,tl}'• ' l ,.,,,,..,., .. 'l.::,.w :..c1~.l' 

' •tl ., ...... ..... . 
Pi n -·t ~,... 



T .... . . . ; . . . . . . . . ; '." .. · . 

.... ,. 

I 
II-I{ .'}1 ,, l-<:tr. 

'.971'1 '1"./ ... .-.; 'Z' 1'.' Sf.~·F"' ~ ;,,W, .. .L ".£ ~ ,u, ~/ :>-,; ' uo/"' '·'.· 'y .. •;.c "";r ~~/"'1I, ..... '.:f 

-.;~4.1 ·~-"Z'~l'u.u~ ...('../{-x"~q,..~s-t-v ,.,uH•~}u:..(I?.Uif ".1J(:r~·.;~¥-'' !"~1:!/.A.;;J.,"X 

' 



Hu1l'hJr,io.r 7/ettq/yi~lpt:"an?Un ~«l./}f'"r Fd. ~ u./8??. a;c N'or.ndyh'(?t?lf Y.J. 

Ftr-T~ ?'arf el- Zt~t~lYa.-rd~ ~.,." m ~z n $., n-rl#~r~rlf1t"l-s /~-,.~a, 
!l'bl'~I.Ml~m3~;rt1~...lfi1.t in 2 J«rfiel'~ 3~?, 

!lar(1'~-..J/" 7. 
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• .lJl'r-ec?'H'i1s- tl • 'lltruu!'?t /i/,4' -. ~~1-?ltrfltt{Jl74'S 

:Rt-at.Mz-3-. o~./til"l' ,'n,Jrl-.J'l,~el- V/7. 

~rjel-.!V~ Z.. 

44. 

E . . .. ' -: .. J: . ·. . . . . . . ' I T;, 0"'"""" "'"" ""'"" ..... 

• 11trouf1>77 <~ 'Pflr 1/;n r-~;fh lV. ordet·s of the War ])ep'l • ..llil"t>t:l' .!Gh tl 
ZJ/-RlKi71,i.#l/(ils-i"1~ -raryel-~8."' S 0 N°1? 9 of.Tu_ne'27. 1876 

:lar(I~J- 26";;.~-x r'· ?&'.;:.~~IJII'~ ,.~~>G. I/;!~ .. c rt'p'L. or Ordnance 
·a('cor'der 

Aceompanyi_ng Report of 'fhc Ordnance Ho"rd- Appendix 0, 1877. 
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