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THE HOTCHKISS '\IITRAILLEUSE. 

[*a per "'nnum. 
IN ADVA�CE. 

TlIE HOTCHKISS CANNON. REVOLVER. rious forms of the weapon have already been represented in Attached to the interior part of the frame is a turning table 
It may be presumed that our readers are familiar with the these columns, and the respective merits of the Gatling, the which connects the cannon to a �addle with trunnions fixed 

nature and use of the mitrailleuse as an offensive arm. Va· Taylor, the Bigl, and other kindred guns have been fully on the carriage, so that, without displacin g the latter, a eEl'· 
described. While all of these deadly arms will doubtless 
bear their full share in the determination of future wars, 
few, we believe, will prove more formidable than the weapon 
illuetrated in the engravings hereto annexed. It is not a 
battery of musket barrels, but, as its'name indicates, a bun· 
dIe of rifled cannons which throw explosive shells, or other 
projectiles, weighing 23'5 ounces, and this at the rate, as 
experiment has shown, of sixty shots in forty-eight se· 
conds. No demonstration is needed to point out the fearful 
execution of which such an arm is capable 

The cannon, in exterior form, resembles the Gatling gun, 
but its mechanism, as will be seen as we progress, is essen· 
tially different. The working portions may be divided into 
two distinct parts: First, the barrels with their shaft and 
frame; and, second, the breech with the firing and charg­
ing apparatus. Fig. 1 affords a general perspective view of 
the gun, from which it will be seen that the barrels are six 
in number. These are made of cast steel, and are mounted 
between two disks which are rigidly secured to a central 
Hhaft (A in the sectional view, Fig. 2), which goes through 
the front of the breech . To the latter is attached the 
frame, which extends alongside the barrels and support� the 
shaft, A, at its outer end. It is clear that, if the centralshaft 
be suitably rotated, it will carry the barrels around with it. 
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tain amount of lateral motion, as well a� of elevation, may I . .Figs 6 and 7 represent, respectively, the form o! fixed am-1
1utions were adopted. We congratulate Mr Hill in haYing 

be givtn to the gun. Tue brt'ech is composed of a block" munition used and the percussion fuse. The total weight· thus succeeded in getting himself endors�d by the New En­
cOLtainivg the me"liRllism and closed at the rear end by a i of the charged cartridge and shell is 26 3 ouuce�, and of gland Association. Pos�ibly he may have equally good luck 
cover, shown in Fig 2, which id fixed by two set screws, so I the charge alone, 28 ounces, and the length is 7'2 inche�, before the Washington Convention. 
that it may be ea,ily removed and ready access thus afford- The fuse, Fig 7, consists of a case which, in its under part. It is well known to our readers that the resolutions adopt­
ed to tue interior portions. contains a lead plunger, S, with a brass envelope. The ed at the Vienna Patent Congress contained hardly a sin�le 

B-gin.niug our nplanation with the revolving mechanism, plunger holds thE' fulminate, and has a little powder cham point or suggestion for change in the existing laws of the 
B, in Fig. 3, is a pin wheel key .... d imide the breech to the ber at T. It is fast.med by a safety plug of lead in the un· leading continental govtlrnments, except this, namely: That 
end of til .... suatt, A, and carrying six 8tuds upon its r.ar der hole of the fuse, and it is closed by a plug which has the the laws ought to provide that the inventor shall be c:!bm· 
fact', arranged porallel to each other. C is a worm wheel point against which the plunger drops at a sudden stop of pell"d to sell his invention and rights under the patent, at 
which je mounted on a sha[t at right angles to shaft A, that of the projectile. such prices as governmellt otficers shall dictate. This is not 
i�, tran,.verse the br,tch. The left hand end of the worm The elevating screw of the gun is so made that the head 

I 
the exact wording of the resolution, which was framed in 

shafe turns in a bea'ilig within the breech, while its other is connect�d to a bearing, movable on an axis near the trun- the German idiom, but we give it5 real meaning, translated 
extremity pa�ses through the latter, and is ac·.uated by �e nions, and so annexed as to provide for a lateral system of into pl>!.in Eilglish. Most of the Americans who were pres­
cranl!, the motion of whicll operates the whole system, as pointing. The nut of the screw is a conical gear wheel, and ent objected to the passage of the resolution and argued 
Will be seen Jurther on. The worm wheel, C, the grooves in re�eives the movement from anothH wheel mo,ed by a crank again,t it �trong-Iy. Mr. HIll himst'lf spoke against it, and 
wl.icll r,"c.ive tbe �tllds on B and so rotate fhaft A, is of pe- placed on the light side of the trail. The end of the latter is Mr. R. W. Raymond, w�lO was present, has publicly stated 
culh.r con,truction, and is so de�igne(J that., at the instant of formed into a large friction plate, and the wheels are placed on that the resolution would havo been defeated had the Amer · 
firilg. th" barrelct may be motionless. To this end the 'di- shoes so that motion of the carriage by recoil is prevented. ican dp!pgates all continued to prote,t against it witl:! united 
rec ing groove is composed of two inrlined parts connected Approximatepointing is effected in the same way, by the trail, voice. Btlt between night and morning a defection in their 
hy a otraight portion whicll covers half of the 2ection of the and nicer range is obtained by the mechanism under the ranks took place; Mr. Hill and �ome others went back on 
cyliuder, .0 tllat, wI,ile a pin of the pin wheel, B, is in thiS gun. their comrades, and next day voted for the resolution, which 
straight PHt, no movement of the barrels during half a re- We notice that a report of recent experiments with the they had previouslY'lpposed. Now if tbe New England 
VOllltlOll of the wbeel t"kes place. But as soon as the worm cannon at Garve. France, by the French M�rille Dep>!.rtment, A'�ociatioll or the WaHhington Convention suppo,;es that 
whet! lias rel'olved HO fdr thar, the inclined part acts upon a states that 500 rounds were fired with perfect success. Forty the endor •. ement of Mr. Hill's obnoxious resolution at Vi­
pia, tbe wI,eel, B, alld with it tl e barn I" will be revolved. shoU!. were fired in 30 seconds at targets G,760 fe"t di,tant; enna is likely to promote the interests of Am�rican invent­
Of cO'lr"e, DurIng tbe. time the pin is traver,ing the Btraight� and from th" explosion of the forty projectiles, two hundred ors in foreign countrif's, we ('an asSUre them that they are 
pOItion of ttl« "ro .ve, �htl filir g takes place. bits were obtained At Turin. further trials are to be made mistaken. Thtl very tbing that our illvpntor" most need, 

Frou.! Figs. 3, 4. and G, th" loading mechanism will btl by the Italian Government. We learn t1'at the gun has 0.1. in foreign countries, is to be freed from government inter· 
readIly fullowed. Tile IdL hand end of the worm shaft, Fig. rea:iy been fired sixty shots in 55, and aft"rwards in 48, se- ference. ,"Yaat Ollr people want is thrl right to control their 
3, i will be uoliced, p.s�eH tl,r<lugh its bearh,g "'i,hin the cOllds. fortligll patents. in the same ulltrammeled manner as their 
bleed., and t, rminat�,' ill a ,'rHik arm, D. Th" ntremity ot The weapon is the device of Mr. B. B. Hotchkiss, of 27 hom., patent". N athing less than this will satisfy them. On 
tue latter cal rie� a pin WillCIJ work" in tlIP slotl�d piece. E, Rue de Cooi�eul, Pari�. France, a gentleman already well thi� pomt the Convention shollid take a firm Rtand, pledg­
Fit.(. 4, so tha', a< ttl" crank arm revol ve-, it. g'v,s a to-and· fro known for his rifle projectiled and other military invcntiolls lllg itsplf to its advocacy. and1l!eeking for it. adoption through­
motlOu to .aid .lotted pi-ceo wbi"'l carries with it a ra{'k, F For further information address, care of C. C. Dawson, office out Europe. But to start off the Convention by re�olutions 
ALJovc, aLd dlg"gin/! wiLlI this rack, is a ,mull pillion, the ('ongrpss and Empire Spring C()mpany, 94 Chambdrs street, approvatory of thfl ab3urcl project. first opposed and th"n sup-
teeth of whicu alsl) nlPsh with tbOSA ot a second rack G New York city. potted by Mr. Hill, will be likej�' to impair th., usefulness of 
so that, dS tIlt, rack, P, b carried fnrward, the rack, G, m�ve� the Convention, and prevent our countrymen from taking 
back, and t'i�e VC7S,t H is a cylindrical pis\on connected � '  1� , J�" em " interest in its proceedings. 
with the rack, G, by a pin which trav�ls through a slot in &'{ltnjd�lt j�llLCX�;(�Ut .......... ------
the bottllm of tbe conducting trough,so that pi,ton and rack t;=::l THE PRIME MOVERS AND THEIR RECENT PROGRESS.' 

work tog-etber I, Fig'. 3 is the feed trough in which the MUNN & CO Ed't d P 
. 

t The primr.> movers are those machines from which we ob-., 1 ors an ropne ors. cartri iges are p'ac, d. as ,hr)\vn, a"d in the bottom of which ----- tain power through th"ir adaptation to the transformation of 
is a little door, J, Fig. 5-. Wb .. n th" pi. ton is sulli "iently PUBLISHED WEEKLY AT some available natural force into kind of pffort which de-

t d "  d NO 8'7 PARK ROW, NEW YORK. re ract· . 1"18 oor Jails open and a cartridge drops into the . ve10pes mechanical power. The:,e sources of power are gen· 
erally classified, according to the fortn of energy which they 
yield or which the machille3 are fitted to utilize, as muscular 
power, the weight and movement of fluids, electricity, and 
heat. Thu�, men and animals are prime movers, utilizing 
muscular powa; water wheels and wind mIlls utilize the 
fluids water and air; electrical engines make useful the 
power of the voltaic battery; and gas, air, and steam engines 
-heat engines, as they are collectively called-transform 
the force of heat motion into mechanic>!.l for.:e. All of these 

conaucting troug:l by its own gravity. Sub .• equ"ntly, as the ========================== pi.ton moves forovard, in the manner described further on 
to dri ve the cbarge it. to the barrel, a 8tud upon its uppe; 
side pushes the dnor sbut, and thus holds it until the proper 
time for the rec .. ption of another cartridge ani v,,�. 

O. D.MUNN. A.E. BEACH. 

One copy, one year. .. ... .. ............................. $:1 00 
One copy, six mouths ... . ... .. . ..... ........ , , ........ ,. 1 50 
C {Ten copies, one year, eurh �2 tiD .. .. . .. . ... 2:; 00 Lun RATES On'r ten copies, same ratf', each..... ... ... 2 50 

As shown in F:g. 4, the crank arm, D, is horizontal. Tt 
arrives at this position just as a pin upon the wheel, B, �n. 
ters the �trai;;-ht par, of the worm; aod of COllrse the racks 
as dApicted in the la.t mentioned figure, are drawn re6pec: VOLUME XXX, No. 2. [NEW SERIES.] Twenty ninth Year. 
tivdy forward and backward to their flllle.t extent. As 
above not.d, the littlp door, J, is now free to open, and hence 
a cartridge drops in bdore the piston. The racks alBo, in 
the [ooit\on shown, remain at rest for a moment and this is 
effected by giving the slot in E, Fig. 4, a circular shape, con. 
centric to the s haft of the crank. The object of this is that 
at this moment, the bHrels arriving at the end of th"ir mo. 
tion. a "pent Ilartridge in one uecomes engaged with the large 
double hook, K Fig. 4, of the extractor, which is secured to 
th� lower rack, F, �nd hence, if the motion of tI,e racks 
were not tllU� i"terrupted, time would not be afforded to 
complete Ihe engagt'mellt. 

The crank arm, D, we will SU?POSP, cont.inuing its revolu. 
tion, passes the circular portion of the slotted piece, E, and, 
comequently moving the latter, starts Ihe racks in oppo�ite 
direction,. Rack, F, pulling on tbe extractor, drags the car­
trid ge 8 hell out of tlle 10 wer b�rrel and to the rear, unhl it 
meels an ejector, L, Fig. 5, against which the cylinder 
Btrike�, i6 det.achtd and falls to the ground through the open. 
ing shown in thp breech block. Rack G, moving forward 
and carrying With it the pi.;ton. during the ne:'l:t half revolu. 
tion of the worm wl.eel introduces th� cartridge into its har. 
reI; the latter, it wm be remembered, Dec<"3sarily �tands still. 
The caltridge ie, however, 1l0t driven in all the way, hut its 
head is in view of an inclined plane, M. Fig. 5, which is cut 
into tbe mdal of the breech, on which it slidps when carried 
around by the movem.nt of the barrels. This completes the 
introciuction of the charge. 

'file firing apparatu" is omitted in Fig. 3, in order to ren­
der ol,her part� more clearly shown, but it is represented very 
plainly in FIg. 2. N is a cam secur<d on the worm shaft 
and to the right of the W;)rill wheel. It will be remembered 
that we have supposed th� cartridge to be insertAd and the 
barrels to be revol ving; h�llce, this ram will now also be tllrn. 
ing, and in �uch a manner as to be in the act of pushing 
back the long arm, 0, which connects with the firing pin, P. 
The ac' ion of the spiral "pring-, sbown at Q, keeps the arlli, 
0, press-d up against tbe cam so that, as the pin is forcu! 
back, it wmpre.ses t::te spring and, ill fact, cocks the piece. 
The barrel, witb its chargd. now arrives opposite the end of 
the pin, the head of the cartridge being at thi� moment in 
face of a step] platH fixed in t·,e breech block, R, Fig. 2. 
The shoulder of th" c.m now slips from under the arm, the 
pin, P, is drivtu torw1fd by the spiral spring, strikes the 
primer of th� cartridge, and t'xpl ,de; the charge. The ob 
jHct .. f tbe steel platp" R, ;s to receive the shock, and we are 
informed tlla', on becoming worn or deranged by rtlpeated 
firing, It JUay b- re.dily ch�ne;ed. 

W tl undl)rstand the cdll ber of the barrel. to he 1'57 Inches, 
and their lellgtb 38 1 iueheR. The total l-ngth of the gun 
is about 4 89 febt, alld its weigh:, inclusive of saddle, 968 
Ibs. 
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NEW PATENT CONVENTIONS. 
Messrs. Thacher, Hill, and Blake, Committee of the Vien 

no. International Patent Congress, have, in accordance with 
their official authority, issued a call, addressed to all who are 
interested in the effort to secure better patent protection for 
Americans in foreign countries, for a Convention, to be held 
in the city of Washington. The Committee say that: "Our 
friends abroad greatly need the information and aid which 
we can readily furnish, jor we are tlte jorem08t nation in the 
w01'ld in tlte liberality and succeS8 oj our patent 8YBtem." 

'This cbaracteriAtic assem blage of American Patent Saints is 
called for January 15, 1874, for the purpose of discussing this 
topic, so says the call, and if thought desirable, of organ. 
izing a United Stat(.s Patent Association. We hope the at. 
tendance will be full, the proceedings harmonious, and the 
results praptical. This Convention is to have the aid of an 
other Convemion, recently organized at Boston, called the 
New England Association of Inventors and Patent Owners. 
Tbe objects of thi� association, so far as we can gatber from 
the reports of the proceedings, are to render mutual aid and 
benefit to the members 'in the management of thtir patents, 
to secure the extension of their several patent monopolie�, 
compel the payment of fair prices for patents by railway 
compauies, and in other ways" to promote the general PlOd' 
perity of the country." 

Among the prominent members of this new aSBocia',ion is 
Mr. Hamilton A. Hill, who ul�o figured as one of the Com­
mittee o! the Yienna Congress, and aR one of the callers of 
th" Washington Convention. He off�red a couple of r ... solu­
tions, one of which was that tbe associ'ltion should bp rep 
re <ented at Washington by d� legates; the other: •• That 
this 'Convention heartily endorses the action of the Con!!'ress 
lately held at Vienna on the subject of patents," Both reso-
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strange and wonderful organ the brain. It is, therefore, im­
possible to etate Low efficient the animal system is as a prime 
mover, simply, but it is supposed to be far' more efficient 
than any machine yet constructed by man. Man can do 
!itt Ie to improve the efficiency of the animal mpchanism, but 
be can do something. Whether the organism to be used as 
a prime mover be that of a m'ln or of a bea�t, the proper 
treat men t by which to obtain maximum efficiency is that 
by wLich the natural strength of phy:Ii'lue and constitution is 
cheritlhed and increased. Abundance of plain, wholesome, 
nutritious food, regular work, never exceeding but always 
approaching the maximum that can be attained without 
mor" thall mod"rate fatigue, comfortable housing and gen· 
Aral care will give tbe animal system its most complete de­
velopmen � and its greatest pffectiveness. It is gellerally be­
liever! that working one third of a day, at one third the maxi­
mum speed attainable without load, and with a load equal 
to one third the maximum force which can be exerted, 
gives the best conditions and Lighept efficiency. 

Having' ffected so much for the prime mover, the next 
point .0 which attention should be turned is the 8implicity 
and effectiveness of the machine through which the work is 
done, whether a wagon, a treadmill, or a so-called horse 
power. Probably not less than twenty per cent of the !lower 
of the a�imal is generally lost here, in some of the best de-
8igos o f  these forms of apparatus, and upually occurs through 
friction. Invention and mechanical skill have not deserted 
this field, however, and we hope yet to he able to chronicle 
Bome usefrl! improvem.nts. 

The power of falling watt-r and of the winds is utilized by 
the varIOus forms of water wh. el8 and wind mil:s. Not 
many years ago, awkwa.rd and cost.ly vertic�l water wheels, 
with their slow motion and pxpensivll systems of tranemitting 
machinery, were thought the only proper and eoonomicaI 
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