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To all Zvho722, it 77vay concerºn : * , 
Beit known that I, NORMAN WIARD, of the 

city of New York, in the county and State of 
New York, have invented a certain new and 
useful Improvement in Ordnance; and I do 
hereby declare that the following is a full and 
exact description of the construction and op 
eration of the same, sufficientlyin detail to 
afford to those skilled in the arts to which the 
Several features of the invention are most 
nearly allied a clear idea of the novelty or 
movelties therein. • . 

The accompanying dra Wings form a portion 
of this Specification. 
Figure 1 represents a cast-iron gun cored 

according to my invention. The upper side 
of this figure is a longitudinal central section. 
The lower side of this figure is a side eleva 
tion. Fig. 2 is a cross-section of the same on 
the line S Sin Fig. 1. Fig. 3 is a rear eleva 
tion of the same. Fig. 4 represents a forged 
or cast gunbored according to my invention. 
Fig. 5is a frontview of the same. Fig. 6 rep 
resents another mode of boring which I pro 
pose to adoptin carrying out my invention. 
The upper halfis a longitudinal central sec: 
tion. The lower halfisa side elevation. Fig. 
7—the upper half of this figure is a cross-sec 
tion on line SS in Fig. 6. The lower half of 
this figureis a front elevation of the same gun. 

Similarletters ofreferenceindicatelike parts 
in all the figures. • 
My gunis cast With cores, oris otherwise so 

constructed of a single metal that a series of 
cavities exist in the thickest portion of the 
gun. These cavities are so arranged that the 
gun may be heated on its interior by rapid 
firing, and may be also subjected to the great 
mechanical force due to the firing of heavy 
charges, and may be in both conditions at the 
same moment without assevere strain on the 
gun or any part thereof asin guns of the or 
dinary construction. Ipreferto employ cast 
iron as amaterial, using Such mixtures thereof 
as shall from time to time be found by trialto 
be best adapted for the purpose; but mixtures 
of iron which are impracticable in the ordi 

, nary forms of guns may be used in this with 
some successby reason of the provision inthis 
invention for the unequal expansion of the 
metal. 

Bronze and any other metal used in gun 

| is to be cast. 

3 

making may be employed in making guns ac 
cording to this invention. I 
I believe my invention is particularly Well 

adapted to the use of cast-steel and of the sev 
eral varieties of hard and strong metal known 
as** puddled steel,’*** semi-steel,’&c. 

Il have had experience in the fabrication of 
guns, and the invention described and claimed 
in this specification is one of several which I 
have made to Overcome the difficulties met With 
in the attempt to produce large guns of semi 
steel. Ihave madesmallguns (lessthantwenty 
pounders) ofsemi-steel, and they have endured : 
every kind of test to which they have been 
subjected, and have been very successfulinthe 
field, but on attempting to fabricate fifty 
pounders of the same metal Ifound they burst 
With ordinary charges when fired rapidly, and, 
in short, that I could not make a successiful 
fift:y-pounder of such material in the ordinary 
form and construction of guns. I ascribe my 
failure to succeed to the unequal heating and 
consequent unequal expansion and violent 
strain on the metal, there being no provision 
for adequate elasticity in the metal to allow 
of such unequal'expansion. In my present 
invention there issuch provision. This pro 
vision exists in the disposition of the metal in 
the thick part of the gun, the holes in the 
thick part being so arranged that the metal 
about and between the holes is more elastic 
than usual, or rather allows, by the same qual 
ity and extent and elasticity Which such metal 
ordinarily possesses, a greater elasticity in the 
gun as an entire gun. It must of course be 
understood that the holes may be produced by 
either coring or drilling, but that coringis 
preferable for various reasons when the gun. 

Inmakingguns of Wrought-iron, 
puddled steel, or the like, and in changing 
cast-iron or bronze guns which have been al 
ready made in the old way so as to contain my 
present invention the holes may be produced 
by boring. 

. Toenable others Skilled in the art to make : 
and use my invention, I will proceed to de 
scribe the construction of one of my guns by 
the aid of the drawings and of the letters of 
reference marked thereon. - 
Figs. 1, 2, and 3: In these figures the metal 

of the gunis denoted by A, With various ap 
pended numbers to designate different parts 

  



of such metal. The bore of the gun, whichis 
of the ordinary character, eitherrifledor plain, 
is designated by a. BBB, &c., are cavities 
produced by the introduction of cores of cor 
responding form. These cavities extend from 
a point near the extreme rear to a point for 
ward of the trunnions. 
B/B' are other cavities cored or molded in 

- the breech in the position represented. Ais 
continuous and stout shell, of metal, which 
bounds the bore a in the usual manner. It is 
sounder and stronger than a corresponding 
portion of the metal of an ordinary gun, be 
cause it is cast thinner and more uniform.in : 
character. A* is a thick ring of the same 
metal cast at the same time and in one piece 
with A, and standing so related thereto as to 

: embrace the same through the medium of the 

sider it necessary to do so. 

and in one piece with each. 

connections represented. A* are the connec 
tions between A’ and A*, cast at the same time 

A* represents 
the portion of metal between the cored cavi 
ties Band the other several cavities B. - Aº 
are the connections across the ring or circular 
metal A'. The cascabel is cast on the junc 
tion or central part of A'. : The trunnions lare 
cast on the thick ring A*. The mass of Aºis 
so great relatively to the mass of the parts 
withinit that it remains fluid a little longer 
than the parts Within it, and consequently, 
when it cools, exerts a very powerful strain of 
compression upon the interior parts, A’ and 
A", which are embraced withinit. The cores 
B Bare of such form that the webs A" are 
curved, as represented in Fig. 2. This curva 
ture allows them to yieldslightly to the com 
pression exerted by the cooling of thering A*. 
This curvature also allows them to yield to a 
slight extent farther than usualwhen the inte 
the heat due to rapid firing. The form and po 
sition of the cavities Balso allow the part A' 
to expand longitudinally Without necessitat 
ing a corresponding expansion of the thick 
ring A*. If the cores be cooled by any appli 
cation of Water-pipes or the like, as has been 
recently practiced in cooling cores for the 
bore of guns, the cooling of the parts A’ and 
A*will be stillmore rapid; but I do not con 

If the cavities B 
and Bºareleft opento the free circulation ofair 
When the gun is in use, a portion of the heat 
which is received and conducted outwardly 
through A will be carried away by the air, 
and Will never affect the temperature of A*. 
This may in most cases be an advantage; but 
Whenever it may be deemed advisable to pre 
vent the circulation of air in allor any of the 
cavities, it may very readily be done by the 
introduction of any fibrous, earthy, or other 
suitable non-conducting substance, or by the 
employment of a mere covering, either per 
manent ortemporary, on the exterior, to cover 
the mouths of the cavities. 

Figs. 4 and 5: These figures represent agun 
of a former pattern altered by drilling holes, 
so as to Conform to my invention. In these 

rior of thegun orthe metal A’is expanded by which are well-known to founders. 
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figures, A. (variously indexed, as before) in 
dicates the metal, and a the bore, of the gum. 
B, C, and D indicate, respectively, series of 
holes bored in the manner and in the positions 
indicated, Brepresenting an inner series, Can 
intermediate series, and Dan exterior series. 
Each hole is bored in two distinct and differ 
ent lines, intersecting each other at a point at 
the thickest or nearly the thickest part of the 
gun, one part of each hole being bored from 
a point forward of such junction, and the other 
from a point in the rear of such junction, as 
represented. 

Figs. 6 and 7 : These represent a gun of an 
ordinary pattern, differentlybored, soasto con 
form to my invention. Ais the metal of the 
gun, and a the bore. B, B, &c., are tapering 
holes drilled or rimmed by a tool ofproperform 
intheseveral positions represented. The plans 
of boring shown in Figs. 4 and 5 and 6 and 7 
may obviously be applied to forged guns of 
all kinds. I propose tomanufacture thisgun, 
when it is practicable to doso, by casting it in 
the manner shownin Figs.1, 2, and3, and When, 
by reason of the impracticability of casting 
the material, or by reason of the gun having 
been already cast in the old form I cannot 
employ such a method of fabrication, I then 
propose to employ one of the modes of drill 
ing described in Figs. 4 and 5 or 6 and ?, or 
some other equivalent mode which Will have 
the effect to give the metal the same open con 
dition. The vent of guns coredin the manner 
represented may be introduced in any con 
venient position. Il prefer the position indi 
cated by the dotted redline in Fig. 2. » 
The effect of my invention is to produce 

sounder castings throughout than when the 
gun is castin a very great mass, for reasons 

It also 
allows the interior metal of thegunto expand 
by heat both radially and in the direction of 
the length of the gun without compelling an 
equallengthening of the metal on the exterior 
of the gun, and yet carries the exterior metal, 
Aº, to contribute its strength to the gun, to 
avoid the actual rending of the latter by the 
severe mechanical force of the powder. 
Some of the advantages due to certain fea 

tures of my invention may be separately 
enumerated as followS: 

. First. By reason of thefact that the metal of 
the gun is perforated with holes extending 
not parallel to the bore orradially thereto, but 
extending, as represented by Bin all the fig-- 
ures, obliquely outward from the point nearest 
the bore, I accommodate the rapid expan 
sion of the inner metal of the gun, when sud 
denly heated, by providing a suitable elasticity 
notalone radially or longitudinally,butin both 
directions, and amable topresent a great sur 
face to the cooling effect of the air. 
Second. By reason of the fact that the metal 

A" adapted to communicate force or strain be 
tween the metal A’ on the interior, and the 
metal A* or re-enforce on the exterior, stands 
curved or inclined, as shownin Fig. 2, I pro 




