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CASTING: PIG: IRON BY MACHINERY, 
Among the many improvements in blast furnace 

practice, one of the most recent ap.d not the least im­
portant is in the method of casting the metal: Almost 
from the first inception of the blast furnace, and until 
recently, the practice has been to cast the metal in 
open sand molds on the floor of the cast house, This, 
however, entails enormous expenditure of physical 
energy to break the pigs from the "sows" and load 
them on the cars for transportation, Although some 
attempts have been made to perform this work by me­
chanical operation, such as by the introduction of 
traveling cranes to pick up the sow and pigs and carry 
them forward t::> a crackel', which broke the pigs off 
and dropped them into a railroad cal', still at the time 
of the introdnction of the casting machine, practically 
all of the iron made which was not used dil'ect, was 
lifted from the floor and loaded by hand at a cost of 16 
to 20 cents pel' ton, The work is of such a nature as to 
requil'e considerable practice befol'e a man became 
proficient, and it was a rather difficult matter to keep 
up a force of men for this work when there was a 
heavy demand for labor. The quite general adoption 
of the direct process in making Bessemer steel, by 
which the liquid metal during six days in the week 
was taken to the conveyers fl'om the blast furnace by 
a ladle, still required the maintenance of a force of 
men to handle the sand mold pigs on Saturday night 
and Sunday. As it is not usual to operate a steel 
works on Sunday, the keeping of this force at such 
wages as they received in the cast house during the 
other six days, when performing only common labor, 
was a very large expense. Again, while the capacity 
of the furnaces in 1869 was fl'om 50 to 100 tons per 24 
hours, the capacity in 1899 is 200 to 600 tons pe r 24 
hours., With this enormous increase in production it 
has become a serious matter to lift the iron from one 
cast before the next cast was I'eady to top off. The 
very large and increased demand of recent years for 
open hearth steel created a demand for pig iron free 
from sand. These disadvantages have been overcome 
by casting machines, of which several types have been 
devised. While the direct saving in the use of pig 
casting machines is from 10 to 15 cents per ton, like 
IllOSt other improved methods th� indirect savings are 
very large. These 
will p r o b abl y 
bring the total up 
to at least 20 cents 
per ton. 

T h e  machines 
shown in our en­
graving are built 
by Messrs. Heyl 
& Patterson, of 
Pittsburg, P a ., 
for the Cambria 
S t e e  I Company, 
of Johnstown, Pa. 
One casting ma-

convey the pigs directly to the cars. This grade may 
be made steeper if necessary to gain a greater height; 
'fhe plant illustrated is a double one, but each con· 
veyer is, however, entirely complete in itself. The 
first engraving shows the discharge end. The mechan­
ism is very simple and consists of devices for keeping 
the train of molds in motion. A 14 horse power engine 
at the Johnstown plant actuates the two t\'ains of 
molds by means of a pinion shaft, each pinion having 
a friction clutch, so that either set of molds can be 
operated at will. 'fhe ends of the track will also be 
noted. The wheels which run upon them are 8·inch 
chilled traction wheels. After the molds are inverted, 
they are carried underneath and over furnaces, as 
shown in our diagram, which shows the reverse posi­
tion of the inolds. The furnaces al'e mounted on cars 
so that they can be withdrawn in case the machinery 
has to be stopped. Coal, gas, or crude oil is used as 
fuel. The molds are still damp when they reach the 
furnace, so that a heavy deposit of soot adheres to the 
interiOl' and the lips of the mold, the heat, of course, 
being sufficient to dissipate any remaining moisture. 
The makers say'that owing to the deposit of carbon 
they are able to use molds with large overhanging 
lips, as the deposit of carbon prevents the. iron which 
falls on the lip as it ,.passes through the stream froll! 
adhering to, or coming to rest and chilling on, the 
lips. The pigs all discharge freely at the head end. 
There seems to be It considerable field for these ma­
chines, as they tend to decrease the lahor expense and 
at the same time give an improved product. 

The Grape Belt and Its "roduct. 
BY WALDON F�WCETT. 

Grape culture is one of the industries in which the 
prosperous conditions of 1899 have ,,,orked an immense 
improvement. For several yeal's past the fruit of the 
vine has been practically a dru!!: on the market,' and 
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each a packing house is located at some point readily 
accessible from all parts of the tract. 

Despite the low prices at which grapes are sold, the 
work of picking is accounted a fairly profitable job in 
the rural districts. Every person arouml the vineyard 
including all the mem bel'S of the owner's family usually 
assist in preparing the crop for market, but a majority 
of the professional pickers are gil'ls and women. These 
regular pickers are paid at the rate of one cent per 
basket, which is supposed to be equivalent to at least 
one dollar per day. New hands are usually hired on 
the piece work plan for' obvious reasons, while the 
more expert pickers almost invariably demand it. 
Many of the latter will earn from $1. 50 to $1.60 per 
day. 

The women pickers weal' short skirts, large aprons, 
gloves with the thumbs cut out, and large hats 01' sun­
bonnets. As a rule, the pickers work in pairs, each 
worker givin!!: attention to one side of the row of vines, 
so that not a single bunch shall be overlooked. The 
women sit by the vines, either on boxes or on the earth 
itself, hold baskets on their laps and clip off clusters 
of grapes with small sharp sci�sors prepared especially 
for the purpose. No picking is done in wet weather. 

The two enemies of the vineyard owner are decay 
and destructive worllls. The formel' is not regarded 
as especially dangerous, for the reason that the growel' 
can virtually prevent it. by a system of ·spraying the 
vines in the springtime of the year. The process en­
tails quite an expenditure, but it is of course econom· 
ical in the long run. The worms constitute a more 
perplexing problem. The advent of the worm is of 
comparatively recent occurl'ence, and \Vhen the culti­
vators have had more experience with the pest, they 
J.Ilay be enabled to devise some means to eradicate 
the nuisancp. The worm falls from the leaves of the 
grapevines to the ground and then burrows downward, 
attackin� t.he roots and sapping the vitality of the vine: 

The 1899 crop of grapes was very light in Ohio, but 
p r o  por t ionatel y 
h e a v y  in New 
York State. The 
improvement in 
market conditions 
may be imagined 
when it is stated 
that the growers 
rt':ceived for their 
grapes an average 
of nearly ten cents 
pel' basket, where· 
as a year or two 
ago grapes sold at 
retail as low as 
five and six cents 
per basket. 

chine such as is 
ill ustrat{>d w ill 
handle 1,500 tOT.S 

ELEVATION OF PIG: IRON CASTING: PLANT, WITH LADLE IN POSITION, 

Three large rail­
road systems tra­
verse the grape 
belt, a n d  t h e  y 
have been instru­
mental to a vel'y 

in 24 hours, loading it on the railroad cars ready 
for ml.nsportation. In a plant where the direct pro­
cess is used, the only increased eq llipmeht is in the 
casting machine, as the'ladles in the furnace and the 
steel works are used during the week for transporting 
the liquid metal, and perform the same service on 
Saturday night and Sunday between the furnaces and 
the casting machines. There are, of course, several 
points to be kept in view in designing casting ma­
chine. Thus, the crystalIine texture nlust be as 
good as that now cast on sand beds. The apparatus 
mu�t be simple in construction, with few 'working 
part�, so that it wi II not be liable to get out of 
order under the rather severe usage to which it is 
necessarily put, and the machine should be capable of 
application to existing plants and should' be operated 
by a sIlJall force. 

The accompanying engravings give an idea of the 
arrangement of the plant. The apparatus consists of 
a steel frame combining a water tank and 'upper and 
lower parallel tracks, a pail' of chains carrying pressed 
steel molds 01' pans into which the molten metal is 
poured from a ladle t,hrough intervening runners so 
arranged that the stream to two or more lines of the 
molds can be equalized. The iron is poured into the 
molds while they are traveling at such a level as to be 
partially immersed in the water, in which condition 
they continue to travel for a sufficient length of time 
to allow the metal to become" fixed:" for the molds 
"hould not be cooled too rapidly. They are then sub­
merged and travel through the :balance of the length 
of t.he water tank, hy which the pigs are sufficiently 
cooled to allow of their being loaded on wooden cars. 
One of our engravings shows the water in the tank 
and the molds ju.st passing down to be submerged. 
Ou\' di:wram shows the curve in the path' of the 
molds to cause their submersion. On the end towal'd 
the head 01' discharge end the molds are carried up a 
considerable incline and are then ready to discharge 
their contents-the cooled pigs-into chutes, which 

all through the " grape belt" of western New York 
and northern Obio the grapes were allowed to decay 
upon acres of vines simply because the prevailing 
prices would not compensate the vineyard proprietors 
for the outla.y necessary for picking and packing the 
fruit and for the cost of the light baskets in which it 
is shipped. 

Conditions finally became so bad that vineyards 
which a few years ago netted their owners' a profit of 
$1,500 on a season could not be leased outright at $400 
per'annullJ. The present year has witnessed the be­
ginning of· the improvement. The more prosperous 
conditions prevalent throughout.the country have of 
course been primarily I'esponsible for this, but contri­
butory influences have assisted. Notable among the 
latter has been a considerable decrease .in. the size of 
the crop',' and the formation among the growers of as­
sociations for the mutual protection of ·int'erests and 
the maintenimce of prices. There are in ,the " grape 
belt" perhaps a dozen different . organizations of this 
character,:but their object is aCoIllrtlOn'one. 

The" grape belt" may be said to extend from Silver 
Creek, New York, along the shores of Lake Erie to 
Sandusky, Ohio, although, to be sure, there arl'! sev­
eral breaks in this territory. In width it nowhere ex­
ceeds fifty miles, and throughout the greater portion 
of its extent has a breadth far less. 'rile yearly pro­
duct of this land of vinevards foots up in the aggregate 
to fully seven thousand five hundred car loads, and as 
the capacity of a car may be estimated at two thou­
sand baskets, it will be seen that the season's Iharvest 
represents pretty close to fifteen million baskets, each 
weighing about ten pounds. 

Although the harvest season is of comparatively 
hi"ief duration, a vineyard to be made thrifty and pro­
fitable requires considerable attention throughout the 
entire year. The "ines require lookin!!: after, and the 
ground must be kept in the best possible condition 
at all times. Vineyards range in extent all the way 
from, five to half a hundred acres, and in the case of 

l a r g e  extent in 
the development of the traffic to its present pro· 
portions. Grapes cannot be transported successfully 
in cars of the ordinary type, but require instead 
refrigerator or ventilated cars. After the loading of a 
cal' has been completed it is moved to what is known 
as an icing station, where the ice boxes are filled to 
overflowing before the car is sealed and 8ent on its way. 

Many of the grapes areshipped west and south to 
points as far away as the Pacific coast .and New Or­
leans, to say nothing of all the large cities in. the coun­
try, and it is of course highly essential that the pre­
parations for shipment be made with the greatest care, 
To'\) much heat will cause the grapes to fall from the 
stems, and of course any failure to get !!:ood dispatch 
in transportation makes the fruit practically worthless. 
Naturally, nobody wishes to shoulder any responsibil­
ity which belongs to some person 'else" and as a conse­
quence the grapes are subjected to a m

'
ost rigid inspec· 

tion when they are placed aboard the cars, and another 
when the point of unloading is reached. 

In view of these necessities it may be imagined that 
the car famine which has affected all industries during 
the latter half of 1899 has made its presence felt in an 
unusual degree in the grape country. In order to in­
sure prompt dispatch, three 01' foul' hundred extra cars 
should be kept in reserve in the" belt;" but this has 
seldom been done during the season just clo�ed. The 
problem in the grape-growing world for next season 
- and already it is under rliscussion - is whether 
.. trusts" or individual growers shall control the out­
put. 

e .•.• 

The Nobel PrIzes. 

Candidates for the Nobel prize for scientific achieve­
ments are being considered by the Swedish Academy 
of Science, at Stockholm, which must award the prize 
this year for t,he first time. Among the names already 
proposed are Prof. Roentgen, Marconi, Baron Nor­
denskjold, and Henri Dunant, the founder Qf the Red 
Cross Society. 
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