
duced by crushing and grinding crude carborundum, 
treating it with acid, and separating it by sieves into 
grains of various sizes. 

The crude materials for the manufacture of car­
borundum are sand, coke and sawdust. Part of the 
coke is reduced to kernels of a certain size to be used 
as the" core" of the electric furnace, while part of it 
is �round to a fine powder to be used in making the 
lIlixture or charge of the fur·nace. The mixture i s  
made u p  o f  6 0  per cent o f  gritty pure sand containing 
99 per cent of silica, to 40 per cent of coke. A certain 
amount of coarse salt is added, and sawdust in sufficient 
quantity to make the mixture porous as soon as the 
sawdust shall have burnt out in the operation of the 
furnace. The furnaces are built of loose brick in the 
form of an oblong box, measuring 22 feet by 
7 feet by 5Yz feet. The ends, as shown in the 
engraving, are built up very solidly with a. 

thickness of about 2 feet, while in the center 
of each end is a terminal which is bunt up of 
twenty-five carbons, measuring 4 inches square 
in section and 30 inches in lellgth. The outer 
ends of the carbons are inclosed in a square 
iron frame, to which is screwed a plate bored 
with holes. through which are passed short 
lengths of %-inch copper rods, one of which fits 
tightly in holes drilled in the ends of the carbon. 
Each end plate is provided with Cour laterally pro­
jecting copper bars % of an inch thick by 4 inches 
wide, to which the cables conveying the current 
are bolted. The side walls of the Curnaee are first 
built up to a height of about 4 feet, and it is then 
filled with the mixture of coke, sand, salt and sawdust 
until it it! rather more than half full. A semicircular 
trench with a radius of 10Yz inches, reaching from end 
to end of the CUrnace, is now hollowed out in the mix­
tllr;>, and in this trench is placed a core of the grains 
of coke, which measure, by the way� from M to % of 
an inch in diameter, the bottom of the core being a 
little above the level of the bottom row of carbons. A 
new core req uires about 1.100 pounds of coke, and after 
this amount has been placed in the trench, the top is 
rounded oft' so as to give the core a cylindrical shape. 
When it is finished we have extending from terminal 
to terminal, through the center of the furnace, a 
cylinder of coke 21 inches in diameter and 14 feet long. 
The brick walls are then carried up to their full hoight 
of about 5 feet, and the mixture is packed in around 
the core and h'eaped up to a height of about 8 feet 
above the floor of the furnace rO:lm. 

From this point on the work of turning the mixture 
into carborundum is performed entirely by the electric 
current, which is supplied from the Niagara Falls 
Power Company, and has a pressure oC 2;2QO volts. 
This, oC course, is too high for the purpose, 'and the 
current is first transformed at the carborundum works 
by a tran�former of about 1,100 horse power which 
brings the current down frolll 2,200 to 185 volts. By 
means of a regulator it is po�sible to vary the 
pressure of the cun'ent as thus transforLnerl between 
250 and 100 volts. Current is conveyed to the furnace 
by two copper conductor� having a sectional area of 
8 square inches each, while heavy cables 'connect the 
ltIain conductors with the plates on tho terminals of 
the furnace. This arran�ement is clearly shown in 
one of the accorupanyin� engravings. }<'or the first 
half hour 110 apparent change occurs in the furnace; 
but when the current has been on for three or four 
hour�, the side walls and top of the furl'f1,ce al'e envel­
oped by burning carbon monoxide gas. At the end of 
four or five hours the top of the furnace su bsides, and 
fissures form, from which pour out the yollow vapors of 
sodium. At the end of thirty-six hours tho curre'nt is 
cut off and the fUI'nace, whose temperature is supposed 
to be between 6,000 degrees and 7,000 degrees, is allowed 
to cool. The side walls are taken down, and the outer 
mixture; which has not been changed by the fierce heat, 
is raked off, until the outel' crust of amOl'phous carbo­
rundum is reached. This i� broken away, exposing an 
inner crust of amorphous carborundulll � and after this 
has been taken off, the crystalline carboruudlllU is ex­
posed. 

The cross section of a carborundum furnace now 
presents a remarkable appearance. In the center is 
ttle core of coke, which has lost its crystalline appear­
ance and is now a pure carbon, the impurities having 
been all dnven oft' by the fierce heat engendered in the 
furnace. Around the core is a cylindrical shell 10 or 
12 inches in thickness composed of beautifully colored 
carborundum crystals, the yield from a sin�e furnace 
being about 4,000 pounds. Outside of this is a com­
parative!y thin shell, 3 inches in t hickness, which con­
stitutes the inner crust of amorphous carborundum, 
and beyond this is an outer crust of amorphoq,s 
carborundum, which latter ends abruptly in the un­
changed mixture. The unit consists of several fur­
naces, but only one furnace is operated at a time, 
taking the whole 1 ,000 horse power of electric current 
for thirty-six hours. 

The carborundum crystals are next taken to the 
crushing mills, after which the material is put into 
large lead-lined tanks, and treated for three days with 
diluted sulphuric acid to remove impurities. From 
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the circular tanks it passes to a long trough where it is 
washed with water to remove the finely powdered car­
bornnduTD, which is carried by the water down through 
the settling tanks. Here the fine powders are collected, 
and from these are made the so-called .. flowers" and 
the hand-washed powders. After the water has been 
drained off from the sulphuric acid tanks above men­
tioned, the crystals are shoveled out, driGd, and graded 
on the long, inclined, shaking screens, which are shown 
in one of our illustrations. There arc twenty grades 
oC crystals from No.8 to No. 220, the numbers indicat­
ing the meshes to the linear inch of the screen through 
which the crystals have passed. 

In the greater part of the carborundum goods put on 
the market the vitrified bond is used. The carborun-
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dum is mixed with a certain proportion of kaolin and 
feldspar, and the mixtuore is then placed in moulds and 
subjected to hydl'aulic pressure. 'l'he moulded wheels, 
disks, stones, etc., are taken from the pre;,s and placed 
on supports known as "bats," which al'e made of 
baked clay. The bats are placed in clay" saggars," 
which a.-e built up in columns within the kiln 
until they reach its roof. Here they are baked 
for about six day8, dUI'ing' which time the feldspar 
fU8es and serves to bind the carborundum into a solid 
mass. When wheels are removed from the kiln they 
are too rough for service, and they have to be placed in 
lathes, trued up with rotating, chilled-steel disks, and 
the central hole bushed to the proper size. 

The wheels are tested to 50 per cent over their work­
ing speed. The operator who does this testing makes 
a sworn statement to this effect, a certificate of which 
is pasted on each wheel. The wheels range from tiny 
dental wheels ·h of an inch thick and Va of an inch in 
diameter up to Wheels 6 inches in thickness and 36 
inches in diameter; and just here it may be noted that 
to obtain the cutting material in a 36·inch wheel in· 
vol ves the expenditure of energy amounting to 1,250 
horse power hours. 

One of our illustrations shows the method of making 
carborundum paper. The paper, which is carried at 
the front end of the machine near the operator, is first 
printed on the reverse side with the maker's name and 
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other data. From the printing roll it passes to a bath 
of liquid glue, and then beneath a V-shaped hoppel', 
from the bottom of which a fine stream of powdered 
carborundum falls upon the glued surface. It is then 
looped up onto a series of racks where it is hung to 
dry. When the drying is complete, it is wound into 
rolls or cut up into sheets ready for the market. 

The uses of carborundum are as numerous as the in­
dustries which call for the use of powerful abradants. 
Watchmakers have found that it may be used in place 
of diamond, as it performs equally good worb. at less 
cost. Mounted on cloth or paper it is used in finishing 
the soles of suoes. It is used in the plate glass indus­
try and in the manufacture of pottery and porcelain, 
w hile in the heavier work of roll and car-wheel grind­
ing it has proved that the greater cost of the material 
as compared with emery is more than oft'set by its su­
perior abrading qua.lities, 
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EFFICIENT SHOT-GUN CLEANER. 

'l'he accompanying illustration represents a simple 
and effective shot-�un cleaner made by the G. T. Tom­
linson Company, Syracuse, N. Y. 

The Tomlinson cleaner is composed essentially of a 
nickeled-brass frame carrying two nickeled-brass caps, 
one of which is soldered rigidly in place, and the other 
of which screws on a threaded stud. Between the 
caps, pads are held, which are pressed outwardly by 
flat springs. The pads are composed of wood covered 
with brass-wire gauze. So soft is the brass wire that 
the finest polish cannot be injured. '1'he cleaner can 
be applied to any standard rod. It is 80 designed 
as to fit the entire length of the shot-gun barrel, not­
withstanding the various chokes adopted by different 

makers. The cleaner will, therefore, remove all 
lead, rust, and foreign watter from breech to 
wuzzle. 

The bearing surface on the inside of the bar­
rel is four square inches. Old pads can be 
readily renewed by unscrewing the end cap, 
removing the worn pads, inserting new ones, 
and replacing the cap. 

••••• 

THE English Patent' Office has just issued its 
report for 1899. and it appears that there has 

been a falling off during the past twelve months, as 
there is a diminution of about 1,000 in the number of 
the year's complete specifications. The outbreak of the 
w ar occasioned the invention of several shields and 
cuirasses for soldiers; the abnormal heat during the 
summer resulted in many applications for patents for 
headgear for horses; and the passing of the" Shop 
Assistants' Seats Act," by which every employer must 
provide his assistants with seats during their work, 
resulted in the granting of patents for over fifty various 
kinds of seats. The largest number of applications 
in one day was 127, and the smallest 50. Women 
were responsible for 574 specifications, 149 of which 
were in ,connection with articleA of dress, and 42 re­
lated to cycling. The general diminution is attributed 
to the great decline of invention in connection with 
the cycling industry. 

• • • 

IMPROVED VENDING-MACHINE. 

Letters patent have been granted to James E. Mar­
tin, of Braddock, N. D., for an invention which pro­
vides a coin·controlled machine for dispensing cigars 
and other articles. The machine is 80 constructed that 
articles of various prices can be sold, the coins of dif­
ferent value finding their way to compartments especi­
ally designed to receive them. 

The cigars and other articles to be sold are carried on 
revolving drums comprising each an inner circular sec­
tion provided with pins, an intermediate conical sec­
tion, and an outer circular section provided with teeth. 
The drums are driven by weights. A trip-lever, as 
�hown in Fig. 2, extends below the coin-conductor of 
each dl'Um compartment, beneath the toothed portion 
of the drum, and actuates a pawl which controls the 
movement or the drum. In order that the cigars ,may 
not drop out of the drum, a guard is provided which 
partially surrounds the drum. 

The coins which drop on the trip-levers are con­
ducted by a chute of novel construction. The chute is 
provided with a series of openings of varying size to 
receive coins of different denominations (}<'ig. 3). The 
upper openings receive the smaller coins and the lower 
openiugs those of larger size. Conductors extend down­
wardly from these openings to the several trip-levers 
which actuate th� various drulIls. Before each opening 
a somewhat smaller orifice is located, which is designed 
to receive a coin of smaller size, so that the mechanism 
cannot be fraud ulently actuated. 

When a drum has been emptied, a pin on the toothed 
face engages a lever (Fig. 2), which, through the mediulll 
of a rearwardly-extending arm, actuates a rod pro­
vided at its upper end with a fork which operates a 
non-magnetic retarding device in the coin-chute. The 
retarding device is houked, to engage washers which 
Illay be inserted in the chute. A magnet is likewise 
provilled, which will retain the iron disks and plugged 
coins that pass the retarding device. When a coin 
slides down the chute, it completes an electric circuit, 
which rings a bell, but the time of its travel is so short 
that the circuit is completed for an instant only. 

A good coin dropped in the chute finds its proper 
opening, falls upon the proper trip·lever, releases the 
pawl and causes the corresponding drums to be driven 
by the weight. When one-half of the drum is empty, the 
other half will rotate the shaft by gravity, rendering 
the weight for the time being unnecessary. The drum 
is allowed to turn by the pawl only for a certain inter­
val. The cigars are discharged on the usual tray. 
When a drum is entirely empty, the pin on the outer, 
toothed face engages its lever, so as to operate the re­
tarding device, complete the electric circuit and ring a 
bell. Washers, pieces of metal and steel disks which 
cannot pass down the chute likewise complete the cir­
cuit and sound the alarm. Pel'haps the most attrac­
tive feature of the invention is the precaution which 
has been takeq to prevent the operation of the mechan­
ism by none but good coins. 
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