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APPENDIX O.

of the Hotchkiss revolving cannon, caliber one and one-half inches.

OFFICE OF THE ORDNANCE BoARD, U. 8. A,,

New York City, June 18, 1877.
: Thave the honor to transmit herewith the report of ¢ The Ord-
 Board” of the trial of the Hotchkiss revolving-cannon, caliber
ad one-half inches, made at Sandy Hook, New York Harbor, from
ber 11, 1876, to February 15, 1877, under your instructions.
Very respectfully, your obedient servant,

S. CRISPIN,

But. Ool. U. 8. A., Lt. Col. of Ord., President of the Board.
CHIEF OF ORDNANCE, U. S. A,,
. Washington, D. C.

A description of the Hotehliss revolving cannon.

THE GENERAL SYSTEM.

Hotchkiss revolving cannon cannot be classed with mitrailleuses
ordinary sense of the latter term, as explosive shells are fired with
rmer, and it has a range equal to that of field-artillery.

y system of this gun may be explained as follows:

8 barrels, grouped around a common axis, are revolved in front of
breech-block, which has in one part an opening to introduce the
lges, and another opening through which to extract the empty
h while the cartridges are fired after being revolved and while
nless in front of the solid portion of the breech.

exterior aspect of this revolving cannon resembles the Gatling
illeuse, it being, on the other hand, entirely different in its interior
anism, :

B 8ystem is composed of two distinet parts, viz, the barrels with
lisks and shaft, and the frame and breech containing the mechan-

ive barrels, made of the finest oil-tempered cast steel, are mounted
la common axis, between two disks, on a central shaft. The series
fels are in this way placed in a rectangular frame, which is attached
Oreech, the near end of the shaft penetrating the same to receive
tary motion from the driving-gear.

breech itself is composed of a solid cast-iron breech-block, weigh-
ut 386 pounds. This absorbs the greater part of the recoil. It
qoor at the rear end, which can be easily opened, so that the
Wism js freely accessible, and can, if necessary, be dismounted
Ut hack into its place in a few minntes, without the aid of any
L tools,

€Culiar feature of this gun consists in the barrels remaining still
® the discharge, so that there is no movement of any kind to im-
U8 accuracy of the fire. This stop or lost motion is obtained by
4De of the driving-worm, which is so constructed that the inclined
Sthread only covers half its cirenmference, the other half of the
eing straight. The effect of this is that the barrels only re-
ORD
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4 5. The crank-shaft, with its’ worm for moving the baf'rels, and
11 erank for working the loader and extractor.

“The crank.

g. The firing-pin and spiral spring.

' The extractor.

» 11. The loading-piston and rack for moving it.

y The cog-wheel for transmitting the movement of the extractor to
loading-piston.

3 The door for regulating the feed of cartridges.

volve during half a revolution of the worm, and stand stjl] g
other half revolution. The combination of the mechanism jg
that the loading, firing, and extracting takes place during
This feature is of great importance for the accuracy of
durability of the system.

The worm-shaft projects through the breech on the right sidg
a crank with which the whole system is moved; on the lefg
worm-shaft a small erank is attached, by which the loading
tion of the cartridge-shells is effected in the following mannep

On the interior face of the leit side of the breech a eo s . ol
mounted, with two horizontal :‘lacks, ltlhfi Onehbeing placed at  operation of the nzcchanzs:z,if‘lgf;;'at}l)lzc(l;/ti/nof Jive, and the number of men
other under this cog-wheel, and parallel to the axis of the 0Tk 1 .
that in moving one of these racks the other is moved by the e
in the opposite direction. Part of the lower vack formsa v
in which the small crank on the left side of the worm-sh
The rotation of the latter consequently gives an alternating and
movement to the two racks, so that while the one is going forw
other moves back, and reciprocally.

The under rack forms the extractor; the upper one moves
which drives the cartridge into the barrels, the cartridge be
before the piston,in the trough in which it moves; and duri
the barrels are motionless it is introdoced into the one stand
the trough. The cartridge is not *driven home?” entirely, but
is in view of an inclined plane, cut into the metal of the b
which it slides when it is moved by the rotation of the b
completes the introduction of the cartridge into its chamber, 1
itself is a simple eylinder connected with the rack, and runn
slot in the conducting-trough.

When the racks are in their extreme positions they rem
moment. This stop is obtained by giving the slot in its cents
circnlar shape concentrically to the shaft of tl{e_crank. This
sary, because at the moment of the barrels arriving at the endg
course the head of the cartridge-case becomes engaged in th i
the extractor, which would not be possible if it were in motie
time. 4

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

After the cartridge is extracted from the barrel it strikes
ejector, which pushes it out of the extractor, and it falls
through an opening in the under part of the breech. The 1
an elongation, pointing downward, which, by the operation
is pressed against a cam on the worm, and as the worm rota
drives the firing-pin back and compresses the spring. ‘
firing-pin becomes liberated, it strikes the primer of the cartt
the discharge takes place. '

To obviate the difficulties which exist in other system_ﬂg
cartridges are piled one upon the other, the opening of the 111i
trough is closed by a little door, which goes down by the Wel
cartridges, the first of which drops into the troungh, and then o
in moving forward, raises the door and allows no more Cars
enter until the proper time. ; :

All parts of the mechanism are very strong and durable, ~
exceed in number those of an ordinary small-arm, there bellg
the group of barrels, thirteen parts, viz : . ondl

1, 2. The breech-block, with its door for closing the rear &=

he operation of the mechanism may be described as follows, suppos-
the crank to be in continual motion :

| cartridge is placed in the introduetion-trough, the piston pushes it
) the barrel, then the barrels begin to revolve, and the cartridge is
ied on till it arrives before the firing-pin, which penetrates the solid
tof the breech, and which has in the mean time been retracted by
action of the cam. Then, as soon as the cartridge has arrived into
position, the barrels cease to revolve, and the primer of the cart-
e is struck by the firing-pin and discharged ; then the revolution of
barrels begins again, and the fired cartridge-shell is carried on until
omes to the extractor; this, in the mean time, has arrived up to the
rels and the cartridge-head rolls into it. Assoon as the head is laid
d of by the extractor, the barrels again cease to revolve, and during
§ period the cartridge-shell is withdrawn and dropped to the ground.
during every stoppage of the barrels the gun is supplied with a new
tridge, and the firing and extraction is also performed, during this
e a continuous but slow fire is kept up. By supplying the gun in
manner with single cartridges, about thirty rounds per minute may
ired.

hould rapid firing be required, the gun is then supplied, not with
gle cartridges, but with ¢feed-cases,” containing groups of ten car-
Iges each, and in this manner from sixty to eighty rounds per minute
be fired, with only three men to work the gun; viz, one man to train
gun and revolve the crank ; one man to place the  feed-cases ” con-
ing the cartridges into the ¢ feed-trough ;” and a third man at the
munition-chest to charge the “ feed-cases” and to hand them to the
rger, .

ttached to the frame is a turn-table which connects the cannon to
“trunnion-saddle,” arranged 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 gun is made to sweep horizontally
Ig a line, by adjustment, between each single shot, or during rapid
Cl) arge_

a

THE AMMUNITION.

he ammunition for the revolving ecannon consists of a center-fire
allic cartridge of special construction, holding in each one the pow-
y the projectile, and the lubricating-wad, arranged like the similar
Dunition generally used for small-arms.

Wo different kinds of projectiles are used, the one an explosive shell
the other a case-shot. Nothing need be said of the latter, as it
810t differ from the common case or canister shot used in ordinary
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THE, SHELL, THE CARTRIDGE-CASE,

The shell is of a novel construction; it is of cast-iron, of
ogival shape, slightly rounded at the rear end. The pae
of a brass coat of about one caliber in length, and placed
from the center of gravity. This coat is of soft brasg
tracted with great pressure over the body of the projectile,
vided with longitudinal grooves, and two grooves encireliy
top and bottom ends of the packing. The coating is foree
grooves, and any disturbance of it on the body at starting
viated. These grooves serve at the same lime as breaking-li
shell. "

After the coating is attached to the projectile, some small
like grooves are cut into i, to reduce the strain while b
through the rifling of the barrel. Thesa 7~saves can big 6l
Iubricating substance, and this is then carried- perfectly be
projectile and the bore of the barrel.

The coating of the projectile is conical at its front part, corn
with the cone in the projectile-chamber, so that it is exaetly
the bore as soon as the forward movement commences. 1ts
cylindrical to within about one-third of its length. ‘

The shell is turned smooth all over, and is nearly 0. 016 in d
less than the bore of the barrel. This projectile is made ¥
care and exactness, with only a very small deviation in dime

he cartridge-case consists of a spirally-rolled tube of sheet-brass,
gtheued at-the head with an inside and an outside cup. The head
anehed out of sheet-iron, and is fastened to the eups with three

fhe primer consists of a case holding the anvil, and is closed at the
om end by the cap containing fulminate ; it is fitted into a hole
eh penetrates the head and both enps, and it projects through into
inside of the cartridge-case,

ihis cartridge, which can be manufactared with great facility on ae-
nt of its simplicity, has proved itself to be of a very durable quality,
it can be used repeatedly.

he construction of the body of the cartridge allows it to expand
ihe chamber of the gun without the metal being stretched, so that
or the discharge it contracts itself again to its previous diameter, thus
ving the fired case perfectly loose in the chamber for extraction.

THE LUBRICATOR.

Phe lubricator consists of a wad of felt about 0/.236 thick, dipped in
plution of mixed tallow and beeswax. A paper disk is placed between
lnbricating-wad and the charge to prevent the powder getting dam-
id by the greasy surface of the lubricator.

lhe projectile is merely pressed into the neck of the cartridge and is
 clenched, as there is enough friction to hold it absolutely secure.
Df course the ammunition is, as in the case of all modern small-arm
munition, which it resembles, rendered safe against influences of

THE FUSE.

The fuse employed is that known as the Hotehkiss percus

used in large quantities during the last war in America. ) ather and danger of explosion.
It consists of a gun-metal body closed at the front end with @

screw, forming the ogival point of the projectile; it has a conié : Principal dimensions and weights, &e., of the gun.

at the rear, which is closed with a lead plug, (the safety-plug,) DICSSCSSS—.. .. = 1457 inches..

{)no ggrg;lgégél(;flv?:lot%lheaitn;li]geplug projects a little through the b lt{ength OF DOTO, » cvme aw = iw wmivs in s wis s s 4 feet 2.236 inches.
y-cas g . ; N : ERTUHIIV e s v st O e e R ; 8.882 i .
The plunger is composed of*lead cast into a brass casing to Strél gc,] gﬂe“t%llll‘i?iu __________ i gfgg ? gi’) ﬁgﬁg:
it, and to prevent the lead from being upset by the shock of d (f:vist and depth BF Srsdvas 1.1ixif;(;1:x;1-) """" g i
A brass wire is cast into the lead of the plunger, and holds it St e of crooves 2 . i
in the case, the wire going through the hole in the bottom o s A A ] (;008 s
and being held securely in position by the safety-plug. The ekt e ()'()i{) iuches.
has a nipple cast inte the lead, and is formed w1t{]1 an og'tqmal.r{l I e e s o :
in its axis it has a powder-chamber containing the ignifing-chd 1 Gt ok M dpme S0t SR SRR Ry R o eh : X e
The operation oflthe fuse is thus: The safety-plugbis dis}odg 2&; (())tf L{;lll‘llli}lozf iﬁ)é)‘mllrzl'z(‘fgdm{m """"" Lﬁﬁj ‘?"{“iz
ward into the interior of the projectile by the shock of discha Boht of cach bar‘rel --------------- 7;.16(3 1)1‘;1);;1.8
wire then being not held tight in the hole, the plunger is diseng lius of siohts O e s i Uil’[ .
rests on the bottom of the fuse-case, and is free to move 1 th Itical distr.',mce- “of the line of si S Brant the - :
axis. When the flight of the projectile is suddenly 'retm"de(! by B mon m(is o tle Barrels Bls . S ORE Iy
ing any object, the plunger, in consequence of its inertia, 18 € Bizontal distance of the 1iné-(-)t: %1 '.r-h-t- flom the = .
ward, and the primer strikes against the nose-screw, thus f)g;‘;lll: Omm o alx‘-is‘ot' e e S Nk .' ......... 05 e 1o
%)_(;:vder in the channel, and so firing the buarsting-charge o =_ %ht _nt' o e S 5 T 1,047.95 pounds,
1 Ehe Hotehkiss percussion-fuse is extremely simple in its CODS Tl #Lweight of gun with traversing apparatus. ... 1,157.43 pounds.

and requires no adjustment before use. It is perfectly safe 10
and during all manipualations with the projectile, as the plunge
securely by the safety-plug, which must receive the great sho y, : EXPLOSIVE SHELL,

discharge to discharge it from its hole, and thus liberate the piti A DTSR e e

: B© length with fuse............... Teo s o 4.71 inches.

Principal dimensions and weights of the ammunition.
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ne elevating arrangement consists of a serew working in a gun-

A ing idistant from center : o i illati i i i
Length of brass coating, equidistant i e o] nut, resting in the oscillating bearing. This nut is revolved by

of gravity.-.-. cooceneiirencinaiaieiaaan-n P il ) et et )
; 4 i gear-wheels from the left side of the trail, the top-end of the
g:i:ﬁﬁ,‘é‘é; gi. li)(;(zllgs AR e SRR ol . Svabeing attached to the trunnion saddle-plate. : _
W;irrht of bod (:wf tl;e projééﬁié """""" e pound § phe handspike is hinged to the trail so as to fold back in travelihg.
Weizht of fusey e T, nd 18 ool-box is placed between the trail; this at the same time makes a
Weight of buré'til-lé-(;];z;;éé;“ T . lon ) oo the railbradkeia o . . .
Tota% weight of brnjectile co;n‘plete-for firing. ... the carriage of the revolving cannon is usually provided with a light

el shield for the protection of the gunners from small-arms fire.
phis shield is of three parts, made to fold together, thus forming seats

Weights and dimensions taken from shell fired by the boapy gwo men. It can immediately, when coming into action, be unfolded

v

. GAST-SHOD d only the muzzles of the barrels and the wheels of the carriage are
; nosed to the enemy. The steel plates are about 0.236 inch in thick-
engthiof eaRe. oo oo oo cacoo e oo ettt 8.
Exterior diameter of case.............. - Pwo boxes are attached to the axle-tree, each to carry three feed-cases
Number of balls:. .- cacceceercoamnnrasaioeansee ded with ten rounds of ammunition. .
Diameter of each ball..........coooviaa oo ) ODn the carriages not provided with a shield these ammunition-boxes
Average weight of each ball......ccoooonno... 1. s protected by light steel plates in front, and have a lid of steel, which,
Total weight of Shot....ccoccceveeeeacacoa..s 1 pound 9.4 pen raised, forms a small protecting-shield, and when closed they form

ats for two gunners, so that with two or three gunners on the limber
afficient number of men to serve the piece would be taken into action
h the gun itself.

CARTRIDGE-CASE.

Length of cartridge-case....ec.caciceaccoanane.
IDiameteriof hend s e s St
Diameter of the body near the head.. .......-..
Diameter of - bodyin front.........cccececicran-.

BPRILhE o capliden aned: s sugh < 1 aniligies hich is likewise conical, to fit the inside of the cap; this has a short

ank, by which it can be revolved on the axle. When screwed up this

DER. : 3 : .
CH SIS O L O p grips the cone of the nave of the wheel, and the tighter the cap is

Charge.................. eeseesmaaeseseaaans rewed up, so the wheel turns with the more difficulty on its axis, until
Proportion of charge to weight of projectile. .. .. gets immovably locked on the axle by the friction of the cones. When
Weight of complete cartridge.................. 1pound 1 @ cap is unserewed, it is disengaged from the wheel, which can then
Length of complete cartridge.-.......c.caeeen- .. rn freely on the axle. The screws on the ends of the axle-arms have

oht and left handed threads, so that the caps become tightened by the
lect of the recoil.

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

THE CARRIAGE.

Tor the revolving cannon a special carriage has been
This was found necessary, as the ordinary field-gun carriage b
vided with the means for procuring an excellent and 1Mmow
for this gun. g

The trail of the carriage consists of two brackets of steel P
nected by three transoms and bolts, the rear end being conit
trail eye-piece. The brackets diverge against the trannions.

Principal dimensions and weights of the carriage.

Yeight of carriage, with wheels, ammunition-boxes, and

The trannion-bearings, and the bearings for the axle-tree, Accessories, complete ... .. e R e S e 1,169 pounds.
to the outside of the brackets and are fitted in the ordinary IRt of stesl shield .. oo soe ta LB I L LD s 331 pounds.

The axle-tree is of steel, the arms being slightly conical. & teight of wheels, each........ NS TR e 187 pounds.
have metallic naves and ring-tires. The nave consists of tWOl iameter of wheels ... . .. T T o Ao KRRl 55 inches.
inside flange, with the pipe-box, and the outside flange. T GI ; geight of trail on the ground...............coo.iin..e 99 pounds.
cut in a conical form at their ¢ hub” ends, so that they ‘eight of trail when hooked on limber-hook ........... 44 pounds.
flanges, and the two parts of the nave are bolted togé 2 S OF WHEBIRL o iormin = B2 Sate et o1 vt 59 inches.
spokes with six screws. BELE o frail awith e ground ... --- o coeatoonn B0 0 170 307

These wheels are very strong, and have been found practl Plght of trunnions above the ground ................. 42 inches.
nomical in service, and they allow spokes to be easily SUUSE Xtreme angles of elevation and depression. ............ -504-250
others when broken. teatest angle of dispersion with horizontal training

—= ; T N s e A TR S H R A T s e 3°
* It would be advisable to use either gun-cotton or plcrate-powdel' barg

charge, as these would throw the fragments forward with more forcoly
gunpowder, and thus produce a greater destructive effect.
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THE LIMBER AND THE AMMUNITION-CHEST. QR ei hady . . il <cess-aeaas 144 inches,
; , . meter of brass coating. ........._......_. 1:49 inches.
The limber resembles, in general construction, the French 2ov, wht of body of the projectile .........__.. 1 pound 1.4 ounces.
service-limber ; it consists of a frame-work of wood, placed upgy bt of fuse .............. ol S e S D SO GRS
of equal size and construction as those of the gun-carriage. oht of bursting-charge ... ..._. R e 0.88 ounce.
|}

The axle-tree is of steel; it has no axle-tree bed, but is atty
rectly to the “futchells.” ‘

The trail of the gun-carriage hooks up to a hook-pintail atg
the axle-tree. The limber has a swing splinter-bar to which ¢}
of the horses are attached, and the shaft is arranged for doubla.g

The limber earries an ammunition-chest made of wood, conyey;
hundred rounds of ammunition, and it is fitted with four box
containing one hundred rounds. The cartridges are held immg
the boxes when the lids are closed to'prevent their being ipj
traveling over rough roads. The ammunition-chest is cover
painted sail-cloth, and is rendered wais: Lignl; the corners are ppg
by angle-irons, and it is attached to the limber by two hooks ang

The weight of the limber, with ammunition-chest complete
pounds.

1 weight of projectile complete for firing .. 1 pound 5.58 ounces.

p the 11th of September, 1876, the preliminary trial of the gun took
e, Mr. Hotchkiss being present.

prty rounds were fired with new mortar-powder, testing the working
pe gun.  On the 12th and 22d, same month, the gun was fired for
al velocities, the average of three rounds new mortar-powder gi ving
4 feet ; of 12 rounds, musket, 1,572 feet, and of 18 rounds, old mor-
1,458 feet. September 21 and 22, 72 rounds were fired at a target
0 yards distant, and 51 rounds at a 2,000-yard target, not including-
pting-shots. (See targets marked A and B, plates 5 and 6, appended.)
gember 22, 4 rounds of shell and 26 of canister were fired at a 200-
j target. The working of the canister not being very effective, no

Summary of principal weights.
her trials were made with it at even these short ranges, the shell,

Gun, with lateral-training apparatus................._.. ... pything considered, being deemed more satisfactory than canister.
Carriage, with all accessories ..... ¢ wiasitens L Yot s ks y the 3d of October the gun was again fired 72 rounds, testing its
Limber, with ammunition-chest.. ... .. ............ . .. .. kings. Up to this time 309 rounds in all had been fired.

Four hundred and sixty rounds of ammunition ........._._. 4 supply of 3,000 rounds of ammunition having been procured, the

td resumed its experiments November 23, 1876, and coucluded them
roary 15, 1877.

Potaleat Son Bhn intibes 3l vk Sonrdt i s s o SN b ovember 23, 1876, 115 rouunds were fired at target 2,000 yards dis-
hand the time taken of firing 20 and 51 shots; and on the 24th ot
ember, 15 rounds were fired at targets 2,640 yards distant, but ow-
to high winds the firing was suspended and targets not tabulated.

b the 2d of December 143 rounds were fired at 1,000-yard targets,
ncluding 7 sighting-shots. (See targets marked C, plate 7,appended.)
hundred and seventy rounds were fired at 2,000-yard targets, not
ding 4 sighting-shots. (See targets marked D, plate 8, appended.)
Il January 25, 1877, 102 rounds were fired at 10 targets, the first be-
200 yards distant; and on same date 100 rounds were fired at 2 tar-
h the first the same distance from gan. (See targets marked B and
lafes 9 and 10, appended.)

) February 14, 1877, 44 rounds were fired at targets 200 yards dis-
yand on the 15th 100 rounds were fired at targets 1,000 yards dis-
y Dot including 12 sighting-shots. (See targets marked G and H,
88 11 and 12, appended.)

I8 makes a record of 1,136 rounds in all fired, and thronghout the
8 the gun worked well. There were four failures in the ammunition
8 the early part of the firing, owing to the weakness of the firin g-
Pring, but after this spring was changed no failures occurred.

€ fuses, with one exception, worked perfectly; on examining this
after firing, it was discovered that the fuse-firing pin on nose-
' Was broken, which would readily account for the failure to ex-

AP GIIROBL v o 0 iall0 0 s dadial voh 0SS0 e Lot ;

This weight distributed over six horses gives 630 pounds pel
a very low rate, the usnal weight for the dranght of a horse
artillery being about 771 pounds, so that this gun possesses tha
in modern warfare is 8o necessary—the quality of easy transpo
to a satisfactory extent.* X

Since the publication of the above, Mr. Hotehkiss has made
improvement in Lis shell, which has been satisfactorily tried
board. !

The improved Hotchkiss shell is with its fuse a little less tha
calibers in length, or about seven-sixteenths inch shorter than
Jjust described, from which it differs, with the above exception
following particulars only: The new shell has four circumft
grooves separated by ribs about one-twentieth inch wide, and 10
inal cuts between ribs. The tubing, about one caliber in leng
one-sixteenth of an inch thick, instead of being corrugated oD
terior, as in the old shell, is perfectly smooth, and is contracted
by a slight pressure only. The gas from the discharge presses
ing so firmly into the grooves and cuts that it cannot rotate
ently of the projectile, and the rifling is impressed on the ribs Of
ered by the tubing.

Its dimensions and weights are as follows:

Fength of body «vreue. oo oon- N 3.66 inches.
Entire length with fuse..................... 4.27 inches. © cartridge-cases, of wrapped metal, worked well, extracted easily,
Length of brasscoating... ............_ .... 1.5 inches. S8 0 gas escaped. The loader and extractor worked easily and well,

8 the mechanism generally. There was no wabbling, tumbling, or
g of projectile, the brass coat or packing taking the grooves well
Cases.  In fact, with the exception of the four miss-fires and one

* The foregoing description of gun, shells, &e., was taken from the Ph&“}p
Alfred Koener, published in Paris, 1874. The French measures have beel |

into our own for convenience of reference. 2
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failure to explode, already explained, everything worked ygy y comparison at this distance ceases with other machine-guns;
tory during the entire firing. e have to consider the system at this range, as a competitor of
The special carriage for this cannon seems strong, compg Leannon.
iceable, and possesses some novel features. “The recoil-brake o direct comparisons have been as yet made by the board between
the place also of the ordinary shoe-brake, is secured to the Hotehkiss revolving cannon and the ordinary field-pieces, but it is
works by means of a short lever. This brake, and also the ghigj -t well to allude in this connection to the more recent practice
when not in use, folds and forms seats for the cannoniers, } the most approved field-artillery. The recent experiments in Aus-
fully described heretofore. There is also at the end and ung ‘are probably the best so far made, and will afford us a fair com-
trail a pointed, wedge-shaped piece of iron, which, being fg <on. This comparison will be incomplete, but this incompleteness
the wooden platform or ground, prevents the trail from moyijy | favor the field-artillery rather than the Hotchkiss system.
firing. e records alluded to show that 40 shells, “with double walls,” weigh-
o the aggregate, say, 560 pounds, gave 1,497 hits on targets placed
658 yards. The time required for accurate firing could not have
1 less than ten minutes. This amount of metal if delivered from the
ehkiss revolving cannon would, if a ratio following from the results
ady quoted is accepted, give 2,000 hits, and at a distance of 2,000
ds, and in a time of seven minutes.
omparison cannot be made at the maximum ranges (4,000 yards)
orted by the Austrian artillery, as no records are yet made at this
ance with the revolving cannon.

The targets were made of one-half inch and one-inch hg
1 ther to be rapid

ACCURACY AND EFFECTS.

were constracted in sections, whick ciilizd
and placed in their required position. :

It will be seen (Record of Firing, appended) that they wer
for the different ranges of 200, 1,000, and 2,000 yards, and tha
were such as to cover, generally, all cases of different army fo
All the nseful effects of fire were thus recorded on them,
value made apparent. L

; RESULTS IN FRANCE AND BRAZIL.
Results at 200 yards. Targets E, I, G, appended—Plates 9, 1€
1 in inspection of the results of firing at Gavre (Appendix 1) will

w that, at a range of nearly 2,000 yards, as favorable results as
se given at Sandy Hook were attained; the rapidity of fire being
same, and the number of hits (354) in a record of 80 shots showing
ly the same percentage as our results at the above-mentioned range.
g range and accuracy attained also show a capacity for effective fire
to about 5,500 yards.
he trials also at Gavre with the revolving cannon, (Appendix 2,)
nch marine model, also gave strong confirmatory evidences of its
riority in range and accuracy, besides its effectiveness in other
ects,
hie results in Brazil also highly favorable to the gun, and the official
lions of its merits decided. (See report annexed, Appendix 3.)

Three different series of targets were placed at 200 yards
first (10 targets, 52 feet by 6 feet, 50 feet apart) 102 shells ¥
giving 2,140 hits. At the second (2 targets, 52 feet by 11 fe
apart) 100 shells 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, g
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. Targets A and C, appended—Plates

Two targets (11 feet by 26 feet) were made at this distant
the first case 72 rounds, and in the second 143. The total
hits was 1,597 for 215 projectiles in all fired. As the timeé
about 80 rounds per minute, an analysis shows that a col
dangerous fire (about 590 hits per minute) can be spcure
A third series, (target H, appended, Plate 12,) firing at 1
feet by 6 feet, 50 feet apart, and representing a regi}nenﬁ mn
made, using 100 shells ; 1,626 hits were noted. This gqu

DISCUSSION OF THE SYSTEM.

e introduction of this gun has marked a new departure in that
8 of arms which next succeeds in power the personal weapons of the
lier; and it gives fair promise as a powerful auxiliary to our modern
L systems, and to our present contemplated armaments for the de-
€ of the short flank-lines of our permanent works.

) ' : U8 evident that, in the latter service, a long-range gun capable of
and dangerous fire of 1,300 hits per minute, and using @ ling an intense, accurate, continuous, and deadly fire at the short
of metal—results not yet attained in any other maching Bes ordinarily employed for this service, and having most of the ad-
our present field-artillery. The range of 1,000 yards. g tages of the-howitzer-fire, formerly fully, and now partially, relied
too long for accarate effécts, generally, from the lighter 625 Il for protecting our ditches and flank-lines, under all ordinary cir-
machine systems, (fired even with great deliberation.) @ances of attack, must prove a highly desirable adjunct, if not a
“H1or means of defense to the present systems employed ; limited as
l}l‘e in power, and consequently in range, and without superiority in
fity and continuity of fire, or in deadly effects.

Srange is at least 5,500 yards, which renders it equally as powerfal
' Shell-gun in this respect, and one capable of guarding the ap-
“les to works, either permanent or field, at shell-gun distances,

a

Results at 2,000 yards.—Targets B and D—Plates 6 @

The targets made at this distance were accomplishgdn 3
rounds; and the total number of hits was 1,019; a contin
gerous fire, at this range, of 370 hits per minute.
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while at the same time being effective at ranges of 1,000 to 1
the maximum distances ordinarily required to be covereq |
defense armaments.

Its power for delivering a continnous and nninterrupteq
at ranges indifferently from the shortest range requireq
miles, would seem to point to it or a similar system—apm
same general principles—as being a necessity for introdng
future armament of our forts, and for service, when occasigy
in our field-works. ‘

In this eonnection, as germane to the question of flank.de
board would call attention to the importance of the intrody
oar service of a shell-gun of more aceuracy, length of range, A
tiveness and rapidity of fire than the present 8-inch howitze :,
is believed, can be attained by a breech-loading rifle-howitzap
ber of 6 inches, throwing canister for sh~rt ranges as well
and using the latter with percussion or concussion fuses
ranges a special case-shot weighing 65 pounds, and contaij
14 to the pound ; also canister of a weight of, say, 54 pounds;, |
inch lead bullets, and a shell of 61 pounds.

The effects with these projectiles must be decidedly superiog
attainable with our present 8-inch-howitzer ammunition, and
to perfect a flank-defense howitzer, it is recommended that exp
in the direction indicated also be undertaken in connection wi
now pending, looking to a proper armament of our flank-defen g mechanism of the cannon revolver is simple, and substantially

1o nature of our service. Two of the guns procured to be placed
field, to be reported upon after thorough trial, and two, with
wes adapted for flank-defense casemate-service, to be placed in
of our casemated works for trial and tests. It further recom-
¢ that experiments be continued with the present gun at Sandy

S. CRISPIN,
Bet. Col. U. 8. A., Lt. Col. of Ord.,
President of the Board.
T. J. TREADWELL,
Major of Ordnance.
T. G. BAYLOR,
Major of Ordnance.
FRANK H. PHIPPS,
Captain of Ordnance, Recorder.

of the report of the trial of B. B. Hotchkiss revolver cannon,
made by the French government at Gavre.

GENERAL OBSERVATIONS.

REGARDING FIELD-SERVICES. p traverse apparatus is simple, and works' satisfactorily.

giron gun-carriage has worked well daring all the trials.

8 fuse is simple, withont any danger for manipulation, and requires
sparations on the battle-field.

listical properties.—The elevation for the maximum range is about
ge, 4,600m, (about 5,031 yards.) The accuracy of the revolver
m in horizontal deviations is remarkable, and very much superior
it of the mitrailleuse.

urations.—The gas-check produced by the cartridge has been con-
y good. The system of the cartridge-case is a good one.

rking of mechanism.—The working of the firing-pin has been con-
Y good. The loader worked always well during all trials. The
Ple of the extractor is a good one. The traverse motion and the
ing-screw worked always well.

king of the brass coats of projectiles.—The projectiles examined
firing showed the print of the bands on the coat very distinetly,
Lthe same width as the bands. The results show this principle of
488 packing to be a good one.

€ of salros—Mean time for ten shots, 11.6 seconds.

It is evident that this system gives promise of proving
and powerful auxiliary to the light artillery of our service.

Its equality in range, its greater capacity for delivering @
incessant, and widespread fire at all field-ranges, and with
superior rapidity; its stability when fired, abolishing all but
nary initial pointings, and its evident saperiority in pursuing o
columns, give it some decided advantages, apparently, over
nary field-guns.

For the effects of artillery-fire, however, where penetration
able, and where destructive effects of solid shot and shell,
demolishing large objects, &ec., are required, we must, of cour
the advantage to the larger calibered field-pieces. :

Its uses, however, as a powerful auxiliary to the service ul
sideration ecannot be doubted from the above considerations
board believes that its great efficiency as a field-piece, when #
probably be established.

RECOMMENDATIONS,.
: : SULTS NG, (EXTRACT OF REPORT.

The results of the aboverecorded tests of the Hotchkiss BRETTIE GRS AR )
cannon at Sandy Hook, and the records of the results obtaine
lead the board to recommend, further, more extended and @
trials to fully determine its merits, with a view to its fin
an anxiliary arm, not only for flank-defense, but for other B
the service. To further this end, the board recommends thi
ment of at least 4 guns (the number to be governed by the
appropriation) of the model and caliber tested ; and with
ammunition not exceeding 2,000 rounds per gun, the carr
to be made at the Watervliet arsenal, after well-matured

Mgainst a attalion in columns by division at entive distances. (Fx-
periments of 27th February, 1873.)

batallion is represented by 3 targets of 1.80 meters (about 6
fight, and 70 meters (about 230 feet) width. The first at 1,650
* (about 1,804 yards) from the cannon. The second at 1,720 me-
bout 1,881 yards.) The third at 1,790 meters, (about 1,957 yards.)
del‘-charge, 85 grains; bursting-charge, 20 grains, powder du
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Angle of fire, 6° 36/. TRIAL OF SAFETY OF FUSES, (20TH JULY, 1873.)
Two salvos of 40 shots fired, the first without traversing §

with traversing. 1  shells were suspended by a string, the point downward. When
The number of projectiles or pieces which, per hundred, pe .« was cut, the shell with the_fuse fell on a sheet-iron plate the

targets are, for the revolver cannon, 70. 4 of 3.32 meters, (about 11 feet.) The fuse did not explode and the
In comparing this result with those obtained by the Gatljy qism did not move.

leuse in the same condition, it was found for the—

Caliber .45, Gatling mitraillease No. 150, number of hits,
Caliber .45, Gatling mitrailleunse No. 161, number of hits, 3
The superiority of the revolver cannon is well marked.

pRIAL OF FUSES, (EXPERIMENTS 21ST JANUARY, 1874.)

he empty shells penetrated into the earth from 30 to 40 centime-
Firing with shells against a battalion in column by division at ot 19 Inohes)apitl.<Luecianhaliplatondn, Al
tances. (Tests of 25th July, 1873.) RANGE, (EXPERIMENTS OF JANUARY 20, 1874.)
The battalion is represented by £ targets ol 1.8¢ mefers (ahg
height, and 35 meters (about 115 feet) width. The distance |
35 meters, (about 115 feet.) The last target 1,795 meters (ak
yards) from the revolver cannoun.
Powder-charge, 85 grains ; bursting-charge, 20 grains; powi
pault. The firing is regulated to drop the projectiles betwi
and the 4th targets.
Angle of fire, 6° 30/,
Two salvos of 40 shots fired without traversing. )
The number per hundred of hits is, for the revolver cannon
1st salvo, 109 ; the second salvo of 40 shots fired in 30 se
salvo, 245.
For the 1st caliber, Gatling mitrailleuse No. 81 : 1st salb
salvo, 48 ; 3d salvo, 57.3. .
For the .65 caliber Gatling mitrailleuse No. 10: 1st saly
salvo, 35; 3d salvo, 54; 4th salvo, 18.7.
The Hotchkiss revolving ecannon, therefore, produces a mue
effect to that of the mitrailleuse Gatling.

rge of powder, 150 grains “ R. L. G.” Some of the projectiles fired
 elevation, which were not found, struck the ground at a distance
)0 meters, (about 5,468 yards.)

projectile fired at 35° elevation had a range exceeding 5,000 me-
pxceeding 5,468 yards.) Some of the assistants saw it fall, but
not find it because the ground was too rough.

ACOURACY, (EXPERIMENTS OF JANUARY, 1874.)
yler-charge, 100 grains, powder of Ripault ; angle of fire, 35°.
Shell.

an range, 4,014 meters, (about 4,390 yards.)

fimum range, 4,023 meters, (about 4,400 yards).

imum range, 3,998 meters, (about 4,372 yards.)

lerence in range, 25 meters, (about 27 yards.)

Ximum deviation, 64.2 meters, (about 70.21 yards.)

limum deviation, 60.2 meters, (about 65.83 yards.)

erence in deviation, 4 meters, (about 4.38 yards.)

b shells fired hit the ground at over 4,000 meters (about 4,375
) distance, within a space of 25 meters (about 27 yards) length and
ers (about 4.38 yards) wide.

Firing against a steel plate of 10 millimeters (about 0.3937 in
distance, 150 meters, (about 492 feet.) (Experiments of Jul,

Three shots.

1. Goes through and explodes in coming out.

2. Goes through and explodes in coming out. s

3. The shot, badly directed, hits at left a sheet-iron of 108
(about 0.3937 inch) thick, supported by a piece of oak of 2
ters (about 7.874 inches) square. The projectile exploded
which was split to the length of about one meter, (about 3.
hole measures behind about seven centimeters (aboub 2.70
width. The piece of iron detached from the sheet went &
wood, and dropped at 4 or 5 meters (about 15 feet) peyond.

Solid shot.

il range, 4,454 meters, (about 4,871 yards.)

Xlmum range, 4,466 meters, (about 4,384 yards.)

mum range, 4,442 meters, (about 4,857 yards.)

€rence in range, 24 meters, (about 26 yards.)

Ximum deviation, 62 meters, (about 67.8 yards.)

Jnum deviation, 60.6 meters, (about 66 yards.)

"erence in deviation, 1.4 meters, (about 1.5 yards.)

* Projectiles hit the gronnd at a distance near 4,500 meters, (about
' ards,) within a space of 24 meters (about 26 yards) length and 1.4
8 (about 1.5 yards) wide.

SENSIBILITY OF FUSES.

The cannon was pointed seaward and fired.

1. Two shots at an angle of 2. The shell exploded on
water. J k.

9. One shot at 4+ 15/. The shell exploded on touching j'j
3. One shot at 22, The shell exploded on touching th 4
4. One shot at  3°. The shell exploded on touching & 2

5. One shot at  5°. The shell exploded on touching

%
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ns for the employment to which it is destined—that is to say, the
ase of vessels against small erafts and torpedo-boats.

e commission thought, in addition, that it was fitting to examine if
T would serve to a good use in the protection of the embarcation

Bxtract from the report upon the Hotchkiss revolving cannoy,
French marine—(Experiments of Gavre, February and

The modifications applied to the eannon-revolver for the
marine have had for their principal object the giving g
sufficient lightness and mobility to enable the same may tq
continuous fire, and to rectify the pointing at each shot,

The necessary mobility has been obtained by mounting th
a fork pivoted in a socket, and this is rendered sufficieng,
cannonier who points supports the left shounlder a,gainst’
and holds with the left.hand a handle placed under the 1
while turning with the right hand the crank, is able at the
follow the object with the line of sight.

It is proposed to have some small pieces, which, placed up
parts of a vessel, shall be able to prefect discmbazcation
crafts and torpedo-boats. A

To fulfill this object we should have great accuracy up to
2,734 yards, sufficient rapidity of fire and penetration, at thes
of plates from .20 inch to .24 inch; also the piercing of
launches.

p00PS: .
e extent of its ranges and its longitudinal accuracy are remarkable
jts lateral accuracy is satisfactory. y
e results of firing-practice aboard ship, executed with shells of 14.85
es, showed that the ballistic qualities of the revolving cannon would
tilized in the most difficnlt conditions of a movable target.

r a distance estimated at the beginning of a volley, and variable, a
g velocity of fire of about one shot in five seconds in regular WOl?k-
and practice 1s reasonably sufficient to secure the effects of each fire.
je shell of 14.85 ounces, of ordinary cast iron, charged and fitted
 a percussion fuse, normally pierced plates of steel of .24 ineh and
p 2,187 yards distance; and under an angle of 30° up to about 1,640
s. This same shell normally pierced 11.8 inches of oak wood at
y _ds, and 3.9 inches of oak wood under the angle of 30° at the
e distance. Its explosion gave, even after the perforation of those
acles, some dangerous fragments.

e shell of about 1 pound, of the same metal, will have a greater
t, especially at great distances.

wo men are sufficient for serving the cannon.

PENETRATION OF THE SHELLS.

The shell of 14.85 ounces, of ordinary cast iron, gave dang
ments in bursting on its passage through a plate of sheet
inch, with a velocity at impact reduced to 482 feet (correspond
distance of 2,187 yards) under an angle of 229, or with a velogi
pact of 623 feet (corresponding to a distance of 1,640 yards)1
angle of 30°.

It gave more than six dangerous fragments per shot in pas
velocity at impact of 1,302 feet in normal fire against a steel p
.6 inch thick. It gave again some dangerous fragments afis
traversed 11.8 inches of wood under an angle of 0°, with a
about 722 feet; after having traversed 11.8 inches of wood, un
of 300, with a velocity at impact of 1,302 feet, and after havin
a wall of 3.9 inches, under an angle of 30°, with a velocity
about 722 feet.

[Translation.]

ort of the minister of war to the general legislative assembly of Brazil,
the Hotchkiss revolving cannon, made at Rio de Janeiro, 1875,

[ Extract.]

¢ artillery committee highly recommend the Hotchkiss revolving
101, and state that the smallness of its caliber is compensated for
He rapidity of fire, as about 80 rounds per minute can be discharged
i, 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 ;
1 produces, therefore, about 800 fragments per minute. Thf,s
: orth and Krupp guns give only 7 to 9 useful fragments during
4me time, having the same range and precision as the revolving

FIRING AT VESSELS IN MOTION.

This firing was easily done by two men, although the gunner
accustomed to fire upon the sea at a movable target, nor tOy
that was used. This firing showed remarkable accuracy, SIIt
shots were observed out of 108 fires. The balloon which
target (314 inches diameter) was reduced to pieces; and t
upper part of which was attached to the balloon and had 2‘\
cross-section, was cut away and riddled with shot, and the
stump, of which the lower part was about .45 inch cross-sectt
the trace of many shells, attesting the efficacy of the fire agal
get of very small dimensions.

‘-{ Maximnm range of the gun is 4,500 meters (about 4,921 yards)
; tench 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
e?irtll'lery committee, (though not quite complete, as it was not
# With theshield to protect the gunners against sharp-shooters,)
- ab the experiments on the firing-grounds to be an excellent
' a8 1t possesses the following qualities :

AL range,

o€t accuracy of fire.

~Ulce of recoil. due to the special brakes.

loadin g, simple and almost automatiec.

4t rapidity of fire.

40 orp

RESISTANCE OF THE CARTRIDGE-CASES EMPLOYED IN FE
o . 2 )t
TIt;is found that the same case can be used (by re-prlmmg).f

times.
GENERAL SUMMARY AND CONCLTUSIONS.

The Hotchkiss revolving cannon (marine model) fulfills thﬁ-
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Metallic cartridge, which can be reloaded on the average § |
allowing the primers to be changed with great facility.

Simple and strong mechanism, composed of only 7 parts
fire, extract and drop the empty cartridge-shell to the grog

Complete obturation and forced projectile.

Operation by only four men, who can easily be protected by
ment of the gun. B -

The artillery committee express the opinion that the praetie
will perhaps recommend the adoption of this system as the o

lery for our army.
Signed—the secretary of state and minister of war.



Record of firing with caliber 13-inch Hotchkiss revolving cannon, from September 11, 1876, o February 15, 1877, at Sandy Hook, New York Harbor.

Number
of shots.

\ Preliminary.
l Regular firing.

...... 40
..... .
....... 12
18

...... 4 m
o

...... | 4
........ 26
)

_______ 14 “ 101
...... 15/ et
_______ 7| 143
________ 4| 1m0
........ 13| 102
......... 2 | 100
....... | -~ 44

~ Charge. Projectiles. —EE—E = Targets. Condition of weather.
, [ . ! | SESE = (2
Powder, Cartridge-vass THRS = ‘ 2
=28 o =
=il : LR s 4 | E
= - - Ho % 5, o~ | 5 - .
3 g | 2SRg 2| B2 = | < =g Remarks,
2 5 =e2a £ Eg & S 2 |83
2. 3 =32 q| = B = s = BE=
3 2| RalB | B g 2 |2 e | 4R
| 4 © o " HEZE o . = °s = = ° 5 : ) 22
c g s 5 2] = = & =} g = By = &
i S g | o S 2 |282:| & [5| 8 2 £ et = R
. = S g > = B o °88 | B |2 = g B ales g B = |73
-] 23 = =3 | 2 = e s g 3 5 = = | & s = 53 =
E e = E 5 ] a4 |2888| & [B| = g fin | e O E| & |2
2] = | a % = | A (=2 = =) 7 Al & |B| A o A |®
| l
| 0z | Inches. | Inches. | Lb. oz. | Inches. | Inches Feet o Yards. Feet. Feet. Pr. ct.
New mortar | 4.23 3 1. G4 ’ Hotchkiss shell...| 15.5 4.1 HERGURY, o v rro PN ]| S| e S s : BB L s i B S Fired to test working of gun.
ihe Lo ! 4.23 38 164 |eeen ol oot 155 41| 145 1208 ) o et s T |, Sn{ O | O el _ | 0 Fired to obtain velocities.
Musket. ... | 4.23 a5 | 168 ones e S 155 41 ’ 1457 1,512 | .| ol A A ARl ‘ ......................... Do.
|
0ld mortar | 4,23 3 1. 64 ’ ..... Ao oo 155 4.1 | 145 15498 IR SRS0 s S| A | ISR M ) via | | SRR B e { Jo= Do.
| |
P TR | 4.23 3% O PR A0 o zaa s 30555 il A0 sassnes 215 ( 4| 1,000 | 11 by26 | 125 312 | 64 | 30.141 64 [L.toR | 8 | Target A.
| [
.. do -] 4.92 36 L6 A0 o 1550 S 145 e oeeee 5 5| 3| 2,000 |11 by26 | 125 56 | 58 | 30.204 | 87 [..do. 21 | Target B.
| .
do ..| 4.23 33 ’ 16 || <5 qo el 8 155 41 T o e e | it 200 | 8by13 |...... T S Ll e R o draught of target made.
|
do....... | 4.23 38 1.64 | Hotchkisscanister | 1 9.4 | 4.56| 1.44 |.cocoveoe|imann. 1 200 8by13 |...... S5 ne | ORERE PR ] e Do.
ddo =i | 4.23 3 1.64 | Hotchkiss shell...| 1 5.5 4.1 9 B | (IS (i (R PO (PO It Pt R S i o e e A YRR B8 ....-| Fired to test working of gun.
o ... | 423 38| 164 | A0 o 1506 [ ] sl o 8w | SR USRS S5 e R ISR | {N‘; Aragghs of target made;
Musket. .. | 4.23 38 164 e si ROEERGS. - o 155 4.1 1245 e e o P (S I SR I8 | P e SRS (ORI W e Do.
= (R 4,93 | 33 U G do s 1500 S a5l LR 155| 4| 1,000 | 11 by26 | 125 | 1,285 | 22 | 29.664 | 73 |........ { 22| Target C.
| |
=rdoNe 4,23 3§ 1. 64 } ...... (i (TR 155 4.1 L N PR 450 4| 2,000 | 11by26 | 125 963 | 22 | 29.664 1 b TN | 22 | Target D; 3 miss-fires,
0ld mortar i 4.23 | 3% jie b (R {3 (/T DR 155 4.1 vdd| cotos o E} 10 200 (? by 52 ST B (A BRSO R Rt | Sy Target E.
A0 : 4.23 | 33 | 1.64|...... A0 e 155 4 1.45 [ coooennn e e 200/| a1y oI5 085 ] e e £ Target F.
do...... 423 3 Y BE | [+ 1) [P PR 1 85 4.1 BoAS | i ain ([ee 2 200 | 6 by 26 | W S 7 S (R B § W Target G.
i T 4.23 | 35| 2:64 [cosess Gl 15557 sy 1 SR @05 [ -20i ]l 2,:0000| N8 by NES0RI T hRa At SR e e e s e Target H.
1

ORDNANCE, 1877.

NOTE.—ovember 23, 1876.—Twenty rounds fired in 14} seconds. Fifty-one rounds fired in

48 seconds. December 2, 1876.—Forty rounds fired in 33 seconds. January 25, 1877.—Ten rounds (averaging) fired in 74 seconds.

-
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PLATE V.

AMMUNITION FOR THE HOTCHKISS' REVOLVING CANNCN.
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