
clamp fastenings. Tbese sections are built up, one upon 
anotber, until tbe mould-placed vertically in tbe pit
reacbes to tbe surface. Tbis is lined with a thick layer of 
cement and sand to resist tbe beat of tbe melted iron. Tbe 
cavity in tbe mould to receive tbe molten iron is 4 feet 9 
inches in diameter at tbe bottom or breecb of tbe gun, 3 feet 
7 incbes in diameter at tbe top or muzzle, and 40 feet long. 

Tbe casting is done after tbe Rodman sYRtem-tbat of 
cooling from tbe interior. To illustrate tbe effect of tbis, 
tbe mass of iron we will suppcse to be divided into con
centric rings, tbe iuner one of wbich cool� first and eon
tracts, wben tbe second cools, sbrinking upon and firmly 
uniting witb the first. The tbird, fourtb, and so on tben 
cool in order. Tbe effect of tbis, as illustrated in very large 
guns, is great uniformity of tbe metal and greatly increased 
strengtb, owing 10 tbe almost total absence of internal 
strains and because tbe preSSUl'e ari6ing from an explosion is 
resisted by tbe circles formed in tbe sbrinking. 

In tbe guns cast after tbe old metbod of cooling from t,be 
exterior tbere was always a quantity of idle metal, so to 
speak, but by tbis plan eacb ring or circle does its part in 
witbstanding tbe pressure, and tbe internal strains are so 
distributed tbat no part of tbe iron is subjected to strains in 
a direction abnormal to those wbicb it assumed when cool
ing. 

Tbis cooling from tbe interior is effected by a bollow core, 
consisting of a wrougbt iron tube, about 9 incbes in d iame
ter, covered externally witb clay to resist contact with tbe 
molten iron, and made perfectly tigbt at the bottom, but 
open lit the top. Tbis tube forms tbe borp. of tbe gun wben 
cast. A circulation of cold water is kept up tbrougb tbe 
interior, as near as practicable to the hot iron, in order to 
cool tbe castiug from tbe bore outward, tbat tbe desired con· 
traction may be toward tbe center for tbe purpose already 
described. A� sbown in tbe engraving, two pipes enter tbe 
opell top of the core, one for the admission of cold water 
and the otber for tbe exit of Ibe water whicb has become 
heated by its passage tbrough tbe core. Tbe large drum 
sbown just above tbe pit is designed to carry off tbe vapors 
arising from tbe castillg. 

On July 9 an attempt was made to cast one of tbese 
enormous guns. Tile mould bad been made ready, and tbe 
furnaces had been going sfnce tbe day previous. Each of 
tbe tbree furnaces, wbicb are located at a little dis.tance 
from tbe pit, as sbown in tbe cut, contained 40 t(lns 
of iron. During tbe melting small rectangular specimens 
are taken from tbe iUl'nace and broken, tbe appearallce of 
he fracture serving as a guide in regard to tbe quality of 
be metal, wbicb is carefully brougbt to the required stand-

ard. Tbe difficulty of breaking tbese 6amples, eacb of 
whkh WfIB bid across a n  opening i n  a block and struck 
ma� blows witb a sledge before it yielded, indicates tbe 
great strengtb of tbe metal. Wben everytbing was in 
readiness, tbe furnaces were tapped and tlle molten iron led 
to a mixing cbamber, from whicb it flowed to the mould. 
About an bour after tbe mould bad been filllld tbe beavy 
ron flask burst open at tbe bottom, wben tbe column of 

melted iron, nearly forty feet bigb and about four feet in 
diameter, instantly settled 1.0 tbe bottom of tbe pit and 
ormed Ii cheese 13 feet in diameter and 6 feet tbick. As tbe 

pit was perfectly tigbt and dry no explosion took place, but 
as tbe lIlass fell to tbe boltom it went witb sucb force tbat a 

mall amount was tbrown out to tlle roof, wbicb, togetber 
with the foundry fixtures, was burned. Tbe damage to tbe 
flask, tbe recovery of tbe heavy mass from tbe pit, and put

ing it in sbape to be remelted, is a serious loss. 
Our secoud eugraving sbows a gun being moved to tbe 

macbine sbop. The casting is ['emarkably perfect, no flaws 
or otber imperfections being visible, and even tbe joints 
formed by tbe various sections of the mould being bard to 
discern. Wben finisbed, tbe gUll will b�30 feet long, a por
tion beiug cut from eacb end of tbe casting, 56 incbes in 
diameter at  tbe breecb, and tbe bore will be 12 incbes in 
diameter. It will be a rifled breecb-loader, and t,be metbod 
of operating tbe breecb block will be tbe " interrupted screw 
system," erroneously called the French met bod. It will be 
worth $28,000-about balf tbe sum that a steel gun would 
bave cost-and, it is calculated, will be able t o  tbrow a pro
jectile six miles. 

Novel ForJll oC Earth Plates. 

A novel form of eartb plate, in wbicb a continuous pro
cess of depolarization goes on,has been devised by Mr. Justin 
Hali�z, cbief electrician to tbe Galician railways. In a 
square bole in tbe ground, about two meters deep and one 
meter square, tbere is placed a bed of coke of moderate 
tbickness. Above tbis layer tbere is formed, by aid of a 
wooden tube, a column of coke six incbes square reaching 
above tbe ground level, tbe eartb being filled in around t,be 
tube. Near tbe upper part of the column, a few incbes 
above tbe ground, tbere is placed a large piece of coke wbiciJ 
bas been immersed in molten lead, and to tbis tbere is con
nected a copper rod to wbich tbe conduct:>l� is attached. By 
tbis arrangement, tbe gas wbich forms in tbe soil can es
cape bet, ween the fragments of tbe coke and tbrougb tbe coke 
tself, and thus tbe eartb contact is kept from polarization. 
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CONGRESS AND THE PATENT OFFICE. 
Congress bas made a sligbt increase in tbe appropriation 

for tbe Patent Office for tbe year ending June 3D, 1885. Tbe 
Commissioner asked for $650,000 on account of salaries for 
tbo�e employed in tbe department, but was allowed only 
$597,170; tbis, witb tbe various cbanges made, will give an 
actual increase of 52 iu tbe number of employes. It is to 
be regretted tbat Congress could not bave been induced to 
deal more fairly witb the inventors of tbe country. Tbe 
Patent Office badly needs more room, and its bU8iness 
sbould bave been confided to a separate and independent 
department, as was so ably advocated by Senator Platt. 
But, even if such action was rather crowded over tban fairly 
considered, on account of tbe nearness of a presidential 
campaign, tbere was no good reason for cutting down tbe 
appropriation asked for b y  tlle Commissioner to increase tbe 
fOl'ce in tbe qffice. 

Tbe business of tbe Patent Office bas been notoriously in 
arrears for more tban a year past. According to a report 
made by tbe C ommissioner in April, tbere were at. tbat time 
over 5,000 cases pending in tbe different divisions of I,be 
office. A large proportion of tbese were cases wbicb bad not 
yet received tbe first inspection of an Examiner, applicants 
baving to "wait tbeir turn" in a manner but little less tedi
ous tban if they were litigants before tbe Supreme Court. In 
each one of the twenty-five divisions tbe Examiners also re
port an urgent need of more room , as well as of additional 
belp, it being impossihle to keep tbe records and tbe data for 
reference in proper order for expediting tbe work. Tbe in
justice tbus doneto inventors is utterly inexcusable, for tbe re
ceipts of tbe office above its expenses dUling 1883 were $471,-
000, and tbe surplus on tbe 1st of January last was $2,676,-
476. Tbis is money wbich tbe Government bas taken from 
inventors for tbe exclusive purpose of paying for the con
duct of tbe business, and it is neitber la w nor equity to di
vert it from tbat cbannel. The inventors bave p�id enougb 
to bave tbeir business not only done well but promptly; and 
for them to be compelled to wait for montbs to bave tbeir 
claims passed upon, from insufficient departmental fa.cili
ties, is II great injustice. Some improvement may be possi
bit: with tbe increased appropriation for tbe ensuing year, 
altbough tbe increase is not wbat it should be, and it is more 
tban likely tbat it w ill be overbalanced hy tbe growtb of the 
business of tbe Patent Office during tbe next. twel ve montbs. 

Of the many bills introduced for tbe nullificatiou of pa
tents uot one of wbicb was passed, it sbould be particularly 
remembered tbat tbey did not die witb tbe session. Tbe 
snake is not killed, but was only scotcbed, by tbe indignant 
remonstrances whicb the proposed legislation elicited. 
These dangerous bills will remain on the calendar, and in 
tbe same position before committees, at tbe opening of tbe 
next session i n  December, as tbey were left at the adjourn
ment. It bebooves all wbo are interested, tberefore, not to 
cease in their watcbfulness, or in tbeir active efforts fol' tbe 
preventiou of such reckless legislation, wbile tbe present 
Congress is in existence, or until next Marcb. 

.. 40'''' 
DRIVING BY FRICTION. 

For many purposes for wbicb gear wheels were forruerly 
used surface friction wbeels are now employed. If tbe sur
faces are properly matcbed as to material, and are suf
ficient.ly large as to area, tbere appears to be no reason wby 
friction wbeels cannot he more extensively employed tban 
tbey bave been beret of ore. One of tbe objections bas been 
tbat there must be an end thrust, wbicb by its friction ab
sorbs much of tbe power. It is a baseless objection, as 
may be seen in tbe fdction clutch of tbe overbead counter
sbaft of the latbe, and in many otber situations wbere Ibe 
release of the friction is tbe easiest and most natural move
ment. To be sure, in tbis case tbe amount of contact is 
very large-tbe entire circumference of tbe pulley-but tbe Price 10 cents. For sale by an newsdeal!lrs. 

PAGE principle is the same; for wbere the pulley friction clutcb 
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