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BEFORE the era of railroads there was com- 
paratively little demand for technically educated 
engineers ; and those who were classed as such 
were either self-made men, or men who, after 
a college course, had studied engineering from 
a special liking for the profession. This 
process of selection brought forward many of 
the best engineers the world has ever seen; 

bent, and therefore follow their classmate's 
lead. The duty devolving upon the school is 
consequently to instruct to the best advantage 
the students of both classes in order that they 
may meet the world's demand. There is room 
in the field of discovery and enterprise, not 
only for the Siemenses, the Bessemers, and the 
Hollejs, but for an army of intelligent man- 
agers of works and their assistants. The 
student who has it in him to become a Siemens 
or a Bessemer will educate himself, with the 
help of a school, or without it maybe ; but the 

but the time of preparation for work extended 
over a period of some six to eight years. The 
almost incredibly rapid development of the 
railroad and of manufacturing and mining in- 
dustries has created, within the past twenty-fire 
years, a demand for engineers which cannot be 
met by the comparatively slow methods of 
former years. In response to this demand, 
schools have sprung up, most of which aim to 
prepare young men, by a four-jears' course, to 
become engineers. As a natural result, there 
has been a rush of young men to these schools, 
in the expectation of finding lucratire positions 
open to them immediately upon graduation. 

Perhaps one man in four selects a given 
course because he knows exactly what he 
wants to do. The other three have no special 

three-fourths of a given class who are to become 
a most important feature in the success of the 
works to which they go, must be aided to form 
a special bent for tllemsel\-es. 

The methods pursued in all the engineering 
courses of the ilIassachusetts institute of tech- 
nologx for accomplishing the ahove object are 
well illustrated in the department of mining 
engineering and metallurgy, which has recently 
enlarged aud refitted its laboratories. The 
plan is to assign the masimum amount of time 
possible in a four-years' course to the usual 
mental training for the profession, including 
the principles of chemistrx, physics, mathe- 
matics, and modern languages, - all of them 
subjects best learned at school, -together 
with an amount of laboratory-work as small 
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in quantity as will successfully accomplish the 
following purposes : namely, first, to illustrate, 
amplify, and explain the use and bearing of 
the theoretical training ; and, second, by some 
actual experience to eradicate the conceit and 
superficiality which so often follows from book- 
krlowledge only, and in this way to give the 
student a suitable introduction to the world. 
Experience shows that this course gives a 
student an insight into the bearing and use of 

cally, in a laboratory for instruction it is 
desirable, on the other hand, not to have the 
machines and furnaces run automatically, else 
the students will fail to gain the very experi- 
ence which they need. 

When the students begin their work on ores 
in the last year of their course, they are already 
practised analysts, having had a three-years' 
training in the chemical laboratories, and a 
course in assaying. They are already looking 
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much of his mental work, and senres as an 
initiation to his profession where competition 
is sharp, and only the most teachable and in- 
dustrious can survive. 

The new mining laboratories have an area 
of floor-space of between five and six thousand 
square feet. They are furnished with ap- 
paratus for the mechanical preparation of ores 
for furnace-work, for lisiviation, and for assajr- 
.ng, each of these subjects being assigned a 
separate room. The machines and furnaces 
are arranged in a manner which an experience 
of thirteen years has shown to be the best for 
the class-work of students. While in a large 
establishment it is desirable to have as many 
as possible of the machines run automnti- 

toward actual work in eight months' time, and 
they fully appreciate the opportunity given 
them to make a somewhat intimate acquaint- 
ance with the tools and processes of the profes- 
sions they hope to follow. 

A few examples of investigations which have 
been made will suffice for illustration. Two 
students were given gold ores to treat. The 
first one had an ore from New Hampshire 
weighing 4,440 pounds : the second had an ore 
from Nova Scotia weighing 1,400 pounds. 
The problem given them to solve in the case 
of each ore was as follows: 1. I s  the ore a 
free-milling ore? 2. I s  the gold in a fine, or 
coarse condition ? 3. How many amalgamated 
plates are needed to catch the whole of the 
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golcl? 4. Will tlicre be mnch waste in treat- 
ing the ore? >. If so, how i n ~ ~ c h ,  and n-hat 
mean., should bc atloptetl to avoid i t ?  

The rock was cr~~shctl  fine in a stamp-mill. 
and the fine sand was concluctecl by thc agency 
of water over a series of amalgnmatctl copper 
plates, by which an! active or free-milling golcl 
was talreii up, and tlie passive, rusty, includeel 
gold was allowetl to pass on. togetlier with the 
sand. This sand. before going to waste, was 
treated on n coliceatrator ; and from the 
protl~ict or concentrate the greater part of 
escaped gold could hare been extracted by 
chlorine. 

Tlie yielcl of gold per ton was as follows :-

Nora-icot in j i ier-ihmpshirc 
ore. 

! Coarse nuggets . Very fine grains
Gold in the amalvain of tlie I . . $13.040 ' $2.28 
Gold oh the  first platr . . . 0.200 135 
Gold on the ~eco l rdpl'ite . . 0.010 0.11 
Goid on the third plate . . . 1 0.030 I 0.09 
Gold on tlre foiirt6 plate . . 0.007 0.05 
Gold on the fifth plate . . . 0.002 0 03 
Gold in the concentrates . . 1 0.160 0 3 i  
Gold on the additional I11er- I 

cury trap . . . . . . . 0.02 

From tliese esl~erirnents the studeilts ascer-
tainecl that the Xova-Scotia gold is very coarse. 
is almost all saved in the stamp-mill, arid less 

A, furnace-room; l3, assay-room; C ,  mi1ling.room; D, sup-
ply-room; E, toilet-room; P,private laboratory; 0,office; 
H, balance-rooiu; I, rnults) J, entrance to vaults. 

than five platcs mill answer for treatment, ancl 
that tlie coilcentrates yield very little achlitional 
gold ; while Ken--Harnpsllire gold is quite fine, 
is not much more than half saved in tlie stainp- 
mill, that five plates are not enough, and if 
the series mere continueel to eight or ten the 
last would probably more than pay for itself, 
ancl that co~lsiderable gold is sared in the con- 
centrates. 

A third student hat1 n lot of galena weigh- 
ing one ton to treat for leacl, sill-er. ancl golcl. 
Aicled by liis classmatcs, he crushed the ore, 
sanlplecl, c:~luitled, sintered. ancl smelted it, 
obtaining base bullion He  extracted tlie gold 
ancl silver by the zinc process, followecl by 
cupellation. Thc  silver-gold brick obtainecl 
v7as carefi~lly vah~rtl, as were also all his prod- 
ucts throughout the test. T l ~ r  losses in the 
process were, -

In calcining . . . . . 
I n  smelting . . . . 
In  c u u e l l i n ~. . . . :

A -
-._---I_____ -

'Potd lossn . . . . Lead, 2 5  1 , 1 Gold, j. 

From the results, not only clicl he learn with his 
own hailcls aacl eyes where the greatest clif- 
ficulties are to be eilcouilterecl in leacl ancl 
silver smelting, b11t also the familiarity with 
this process rcnderecl his reading upon the 
smelting of copper, iron, ancl other metals, far 
more intelligible ailcl real. 

JITllcn work by day only is called for, there 
is enough of the spirit of investigation in 
nearly every student to carry him over the 
tedious part of his task for the sake of the 
results he sees immediately within reach. 
When the test lasts through the night also, as 
happens three or four times during the )ear, 
there is always enongll of the savor of campiag 
out to l1elp licep ~ i ~ ~ % l l e  interest. 

SILVER FROM A PENNSYLTIAfVIA 
MOUND. 

S I T U X ~ I ~  the town of Irrine, \TTarren near 
county, Penn., on a verx pretty and fer-
tile hottoll1 of the Alleghany valley, are two 
n~ouncls, well l i n o v ~ ~  for the last seventy years. 
No opeiling had beell made in either in this 
time, except a shallon- piL dug in the side of 
tlie smaller a13out fifty years ago. Th i l e  
spellcling a few clays last summer in that re-
gion, 4: obtained permission of the very intel- 
ligent aiicl courteous owner. Dr. William A.  
Irvine, to make a tliorough exploration of 
them. 

The smaller, which is on tlie hank of the 
river, near the point where it is joined by the 
Brokeilstraw Creek, is circular, fifty-two feet 
in diameter, ancl three feet and a half high, 
but has e~iclently been consiclerahly lowered 
and espanc1ecl by the plough, as the lancl has 
been under cultivation for at  least sixty years, 


