
A HAND PUNCH FOR WORK ON COLD IRON. 

This is a strong and simple machine in which levers 
are so arranged as to be operated by hand, practically 
without friction and with great power, for punching 
holes in metal. The improvement has been patented 
by Mr. Paul L. Johnson, of Bishop Hill, Ill. The 
frame is clamped to a su!table support and has at its 

JOHNSON'S PUNCHING MACHINE. 

lowe!' end a lug which carries the die plate. The latter 
may, if desired. be held in place by a down wardly ex
tending bolt and thumb nut. The vertically sliding 
punch bar is pivoted at its upper end to a drive bar, 
and the latter is pivoted at its upper end to a drive 
lever, the short arm of which is pivoted between lugs 
near the top of the frame, while its long arm, near the 
outer end, is connected by rods which straddle the 
frame with the elbow portion of a forked-handle lever, 
which also straddles the frame and the drive bar, the 
short arm of this lever being also fulcrumed to the 
frame. Thehandle lever and the drive lever each have 
a series of holes 
to receive the piv
ot pins of the con
necting rods for 
the m a kin g of 
different adjust
ments, according 
to the length of 
s t r 0 k e or t h e  
power required. 

What Is Carbon 1 

That carbon is 
tt " metalloid "

which, if it means 
anything, means 
something resem
bling, b u t n o t  
identical with, a 
metal - we have 
long been assured, 
ehiefly by French 
ehemists suffering 
from an excess of 
s y s t e m .  Now, 
however. it h a s  
advanced a step 
further, and pre
sumably forms a 
basic oxide. No 
other hypothesis 
appears tenable to 
account for the 
existence of two 
r e  m a r k a  b Ie bo
dies n arne d re
spectively "car
bon silicate" and 
"carbon sulphate," the pro
duct of the reaction of ignor
ance and printer's ink found 
in a column serving for the 
fractional distillation of "'sci
entific" residues, which ap
pears weekly in an' evening 
paper. Chemists will be dis- ' 
appointed to learn that the 
first named substance is noth
ing more mysterious than car
borundum. They will, how
ever, have ample room for ad
miration concerning the sec-
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arguing from the carborundum case, carbon sulphate the boiler. T o  blow off water from the bottom of the 
may after all be merely a pseudonym for carbon disul· boiler, the valves in the feed pipe and in the pipe con· 
phide. The speculation is enticing, and we commend necting the mud drum with the heater are closed. 
it to the dilettanti.-industries. - ••• -

_ '. • Marble-like Plaster. 

AN ARCH SUPPORT, WATER PURIFIER AND HEATER. Zinc in the form of cuttings or dust is placed in 
This improvement, adapted for use in connection water, and after having been allowed to stand fO]' 

with an ordinary boiler, affords a permanent arch some time boiled therewith, whereby it dissolves to 
over the combustion chamber at 
its back end, and is an auxiliary 
steam generator as well as feed 
water heater, while aiding in secur
ing the best results in keeping the 
boiler practically clean, by blowing 
off and otherwise. It has been pa, 
tented by Mr. George W. Colliu, of 
Atlanta, Ga. The heater is formed 
with curved end columns and con
necting pipes. the latter having in 
their ends hand holes with remov
able cover plates, the heater being 
supported by the furnace walls and 
forming a firm support for the arch, 
which may be built directly upon 
the end columns and tubes. In 
each of the connecting tubes is a 
strip of sheet copper with serrated 
edges, to take up lime, etc., from 
the water, and prevent the forma
tion of scale, the mud drum also 
being supplied with a similar plate, THE "C. B." BOILER ATTACHMENT. 
and the plates being readily remov-
able when necessary. At its upper end the heater.is 1 the extent of about 32 milligrammes per liter. The so
connected by suitable pipes with the steam space of lution is mixed with an eq ual quantity of a solution of 
the boiler, and one of its curved end columns is con- an alkaline silicate, preferably silicate of potash at 3' 

nected near its upper end with the boiler at or just B., and the mixture diluted with four times its weigli! 
below the lower water line. The feed pipe has a of water. One part of gypsum is mixed with two pad, 
valved connection leading to the bottom of the boiler of lime and made into a paste with the liquid already 
and another leading to the mud drum, while the described, t.he product having, it is stated, a marble
latter is also connected by a valved pipe with one of like luster due to the employment of the mixture of 
the curved end columns of the heater, and ha� a valved silicates used. 
escape or discharge pipe. When the boiler is filled ------.-,�.-, -04 __ -----

and the fire started,. the valve in the pipe connecting MANUFACTURE OF CHICORY. 

the mud drum with the heater is opened, and the heat Chicory or succory plant is raised principally in 
and flame passing backward under the boiler, England, Holland, Belgium, France, and Germany. 
up against the pipes of the heater, causes a I A small quantity is raised in the United States, m08t 
circulation of water from the upper connec- of which is grown on a few hundred acres in Cali
tion of the heater into the boiler, and from fornia. The plant belongs to the same family as the 
the bottom of the boiler through the IIIud drum dandelion. It has a long fleshy and milky tap root. 
and again into the heater, making a constant The plant when under cultivation grows to the height 
current one way through 'the device. When of 5 to ti feet. It grows very quickly in a low tempera-

ture, the plant making about 7 inches in about three 
weeks. In some countries it is grown as fodder and 
herbage for cattle. The plant blossoms in August 
and September and can be recognized by its bright 
blue flowers, which measure about 1% inches across. 
The soils best adapted for its growth are deep, friable 
loams. The process of cultivation is about the same 
as that required for carrots, excepting that it is not 
sown earlier than the first week in May, lest it should 
run to seed. About four pounds of seed is the quan
tity required to sow per acre either broadcast or in 
rows, the latter being the best method, yielding roots 
of greater weight. 'l'he crop is ready for digging up in 
November. The analysis of chicory shows the follow
ing constituents: Water, 9'09; soluble salts, 4'20: 

soluble extractive substances, 41'2!J � 
soluble gummy resinous substanee!', 
5'22; dextrine, 6'12; s ac c h a r i ne 
matter, 11'36; cellulose, 19'40; cara
mel, 2'10; carbon, 1'18; empyreu
matic oils, 0'04. In some countries 
it is used as a substitute for coffee. 
Other substances have been tried 
for the same purpose and aban
doned, not being agreeable or bene
ficial to some constitutions. When 

mixed with coffee 
it adds to it addi

ond, as it is said to be con- THE MANUFACTURE OF 

tional color, bit
terness and body. 
For the prepara
tion of chicory the 
older, stout, whitt' 
roots are selected, 
and after wash
ing they are sliced 
u p  i n t o  slllall 
pieces and kiln
dried. In this con
dition it is sold to 
the chicory roast 
er. The roasters 
are made of rolled 
steel about 3 feet 
i n  d i a m e t e r, 
about 3 feet in 
length and taper
ing down to about 
1 foo t a t  t he 
ends. They are 
drawn from the 
oveDs, on a track 

cerned in the production or 
"coal balls" found in coal measures, and by passage feeding water from the feed pipe, the water is 
through the vegetable tissues of plants to produce first forced into the mud drum. to be taken up 
"chemical changes resulting in the formation of car_ by the current throngh the heater, thus passing 
bonate of lime and iron pyrites." We are tempted to into the boiler II.t a high temperature, the steam 
suggest tha.t sulphate of iron ma.y bQ meant, b"t th<W., wbi�h 1� f01'JUQd, 'PMtin .. b:l.tQ th" liit�am IiIpaee of 
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fitted up on each side, by means of movable frames 
in which they revolve. At one end of each roaster 
shaft is a gearing wheel which connects with a 
piece of shafting running the length of the ovens 
in the .rear. This wheel geared to another on the 
rear shaft causes the roaster to revolve. From 200 
to 400 pounds of dried chicory is put into a roaster 
with a Quantity of olive oil or fat to prevent it from 
burning, where it revolves over a coke fire for about 
1%' hours, at the rate of 12 to 16 revolutions per minute. 
An iron carriage running on a track is then wheeled 
directly in front of the oven; the iron frame with 
roaster is then drawn from the oven on to the carriage, 
which is the same height and width a� frame, and then 
wheeled away to the cooling floor, where the roaster is 
emptied and refilled again with dried chicory and run 
back over the track again to the oven, where it is re
placed over the fire. The cooling floor is made of 
brick or cement and is about 30 feet square. After 
cooling, the chicory is put into the grinding machine. 
The material passes down through a hopper and be
tween the teeth of a number of 8-inch rolls, which 
crush and grind the material into small particles, 
which is then conveyed by mf:'ans of traveling cups to 
a wire bolt. The bolt is about 20 feet in length, the 
meshes of which run from about 4 to 40 to the inch. 
The ground material passes into this bolt, which re
volves at the rate of 28 to 30 revolutions per minute, 
separating the fine particles from the coarse, which 
falls or sifts down through the netting to the open
ings at the bottom, and into the bags below. It is 
then packed into barrels and is ready for the market. 
In this country coffee is adulterated with about 2 
per cent of chicory. Chicory is imported to this 
country in 100 to 150 pound bags, the average price 
being about 2%, cents per pound. Ground chicory 
brings about· 5� cents per pound. The annual im
portation of chicory amounts to about 10,000,000 

pounds. In San .Joaquin County, California, about 
400 acres .are raised, furnishing in good years a profit 
of about. $300 per acre. The root when dried brings 
about $200 per ton. The sketches were taken from 
the plant of the American Chicory Manufacturing 
Company, Jersey City. 

APPARATUS FOR DUMPING COAL CARS, ETC. 

This i.s a strong and rapidly working apparatus, for 
use in connection with an ordinary car, to automati
cally dump the load into a chute when the car has 
been raised to the required height. It has been 
patented by Mr. William H. Barrett, of Weir, Kan. 
The elevator cage is operated by cables in the usual 
way. and carries a dumping platform· mounted on 
tilting frames, the platform having tracks on which 
the ordinary dumping car may be run. The car is 
held in position by swinging clamps on opposite sides 
of the car, "lith arms engaging the flanges and faces of 
the wheels, the clamps being fulcrumed on the sides of 
the platform, and having lower projecting ends piv
oted to connecting rods extending beneath the car to 
a connection with an eccentric on a shaft journaled in 
bearings beneath the platform. The latter shaft has 
levers or arms which project above the platform, and 
by means of these levers the clamps may be swung in 

BARRETT'S DUMPING APPARATUS. 
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outer end of a lever on the inner end of which is a I decisively the vexed question whether metals increased 
weight normally holding the gate raised. The inner their magnetic qualities at these low temperatures by 
end of the lever, extending into the elevator well, is showing that an iron bar magnet did so to the extent 
lifted by the cage to close the chute at the time that of 50 per cent. The last experiment of the lecture 
the car is dumped, and the load is thus reta.ined in answered no question in particular, but it was the 
the chute until the car starts downward, when the source of the greatest satisfaction to the professor, and 
weight drops and the gate is lifted to permit the load aroused a burst of enthusiasm in his audiience, which 
to pass downward. included much of fashionable and nearly lall scientific 

• , • , • London. He first liquefied in a test tube some of the 
AN IMPROVED BUTTON FASTENER. air of the room, and then-a tour de fM'ce-solidified 

This is a simple device, readily applied for securing 
an ordinary style of buttons to garments. It has 
been patented by Mr. Robert Mowry Bell, of Santa. 
Cruz, Cal. Figs. 1 and 2 show the clamp plate or 
blank and the fastening wire, Figs. 3 and 4 illustrating 

it.-Daily Graphic, London. 

Cetnent Mortar. 

There is a common superstition, which probably re
tains its hold upon builders, says the American Archi
tect and Building News, solely through the profit that 
they find in maintaining it, but which sometimes really 
imposes upon laymen, to the effect that cement mortar 
is improved, in cold weather, by the addition of lime to 
it. As the mason ingenuously explains to his employer, 
the heat developed by tbe lime in slaking keeps the ce
ment warm, and thus prevents it from freezing; and, 
on this theory, t.he advent of a frosty day is utilized by 
multitudes of sharp builders to load the mortar, which 
they have agreed to make of sand and cement only, 
with .a quantity of lime, which saves cement, and 
makes the mortar easy to work, but destroys its water
proof qualities and injures its strength and hardness 
more or less, according to the quantity used. It is 
hardly necessary to say that the influence of the lime l 

BELL'S BUTTON FASTENER. 

progressive stages in applying the fastener. the com
pleted stage being represented in Fig. 5. The fas
tening wi�e. in the form of a staple, is passed through 
two of the holes of the button and through the fabric, 
a collar being employed as shown in Fig. 6, where 
desired. The ends of the wire having been passed 
through the nearly central opening in the clamp plate, 
the ears at each end of this plate are then folded 
down upon the central portion, the wire lying in the 
notch in one ear, and the tongue on the outer edge 
of the other ear being bent down under the central 
portion. The invention also provides for some varia
tions in the form of the blanks. 

I in "wai'ming" the mortar is purely mythical. Lime 
. mortar, without cement, is not much injured by freez

ing, while cement mortar is totally ruined, so that a 
mortar containing a large proportion of lime would be 
harder, after freezing and thawing, than one contain
ing cement only; but it would gain the qualities of 
lime mortar only as it lost those of cement mortar. 

...... 
ProCessor Dewar on Liquid Air. 

It is said that Faraday, when he was asked what was 
the use of certain of his discoveries. retorted with the 
conundrum, " What is the use of a baby?" Professor 
Dewar recently, at the Royal Institution, attempted 
to answer the questio;n in a different \vay, by showing 
that liquid air-produced with so great an expenditure 
of time, skill and money-had distinct USbS, although 
those uses were scientific ones, and were useful only as 
establishing a basis for new scientific theories or as 
confirming old ones. 

The first scientific hypothesis to which he alluded 
was that as the metals decrease in temperature so they 
increase in conductivity; so there was every reason
and the experiments with liquid air had multiplied the 
number and increased the cogency of these reasons
to suppose that when the temperature of absolute zero 

of minus 274 deg. C. was reached, then the 
metals reached the point of absolute conduc
tivity. Next to this the lecturer alluded to the 
uses to which liquid air had been put in estab
lishing and confirming the refractive indices 
of oxygen air and nitrogen, and then proceeded 
to answer a number of interesting (if not burn
ing) scientific questions. 

How long, for instance, does it take for the 
mercury in a Torricellian vacuum to vaporize? 
It vaporizes at once, as the professor showed 
by painting the outside of a newly created 
vacuum bulb with a sponge dipped in liquid 
air, when it was seen that a tiny mirror of 
mercury was instantly formed on the glass. 
Does a low temperature make any difference to 
the absorption of light by a colored surface? 
It certainly does. Professor Dewar showed 
that a surface painted with red oxide of mer
cury, when cooled by the liquid air, changed 
its color from bright red to orange. Organic 
coloring matter changed also, but not so quick
ly. Had a low temperature any effect upon 
the conductivity of a vacuum tube? Yes; it 
had. All the vacuum tubes which Professor 
Dewar painted with liquid air at once began 

...... 
White Dextrine. 

A writer in the Wollen-Gewerbe states that an entirely 
white dextrine, perfectly soluble in water, is now pre
pared by diluting 4 pounds and 6� ounces nitric acid 
of 1'4 specific gravity with 317 quarts water in which 
2,205 pounds of starch are stirred. This mass is formed 
into cakes, which are at first dried in the air and after
ward at 1760 Fahrenheit, and the cakes are then 
ground and the powder sifted, and heated from 2120 to 
2300 Fahrenheit for one or one and a half hours; in ex· 
ternal appearance, this preparation cannot be dis
tinguished from starch flour, and is perfectly free 
from nitric acid. In the preparation of dextrine in 
the wet way, with diluted acid, it is remarked that the 
time a.t which the last of the starch has been con
verted into the dextrine mnst be carefully noted, as 
the continued influence of the acid causes the dextrine 
to become rapidly saccharose. 

• •••• 
AN ENVELOPE FOR THE DISPLAY OF LACES, ETC. 

This envelope is made of paper, cardboard, or 
other suitable material, in a very simple and inexpen
sive manner. Its sides are folded over part'of the 
back from end to end, and from the back extend ends 
which fold over the sides at the ends, the ends having 
side flaps glued to the under side of the back. Open
ings or pockets are thus formed at the edges of the 
sides and ends, so that a portion of each piece of goods 
held by the envelope will be exposed for examination. 
The improvement has been ratented by Mr. Charles 
.J. Billwiller, Nos. 31 and 33 Walker Street, New York 
City, and is especially designed to facilitate the dis
rlay of laces, embroideries, trimmings, and other 
small goods, the articles being so held that they will 

or out. The dumping of the car is effected by guides to resist the passage of electricity through . them, be kept clean and in good condition. and yet permit 
on opposite sides of the elevator weH, the guides eurv- because the in1;ense cold froze the vapor, which, the retailer to cut off portions as desired. 
ing outward toward the chute, and being d&sped by though imperceptible and imponderable and other-, _ .,. 

shoes on opposite sides of the tilting platform. When wise undetectabJe, nevertheless was an aid to con- Sour Bread. 

the car and the platform are in a horizo:ltal position duct ion. Does a low temperature increase t.he cohesive L. Briant has investigated the nature of the acids 
the rear end of the car rests on posts on the cage, and power of metals? It did, as Professor Dewar offered contained in sour dougb, and gives the results of a 
the load is placed a little behind the center of gravity, (by the proxy of his indefatigable assistant) to show by number of analyses. It appears that the bulk of 
so as to keep the car level. The car has at one end a experiment to anyone who waited till after the lecture. the acidity of sour dough is due to lactic acid, but that 
swinging end gate engaged by a chain extending from The tensile stress of iron increased at the tempera- a certain proportion, varying from one-third to one
the top of the cage, whereby the gate will be held up ture of liquid air from thirty-four tons per square inch fifth, consists of acetic acid, while in most cases the 
as the car is tilted in dumping, the gate again dropping (at ordinary temperature) to sixty-four tons, and every amount of butyric acid present is very small. In a 
to place as the car returns to horizontal position . .,. The l other met.al increased its cohesive qualities similarly. I future paper the a

. 
uth

. 
or pur

. 
poses dealing with the 

chute is also provided with a gate supported from the The last experiment but one of the lecture a.nswered causes whiGh lead to the production of sour bread. 
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