
Alulllinulll. 

J. Morris, of Uddington, near Glasgow (German patent 
No. 22,150, Angust 30,1882) claims to obtain aluminum hy 
treating an intimate mixture af alumina and charcoal with 
carbon dioa:ide. For tbis purpose a solution of aluminum 
chloride is mixed witb powdered wood, cbarcoal, and lamp 
black, tben evaporated, until it forms a viscous mass, wbich 
is sbaped into balls. During tbe evaporation h ydrocbloric 
acid is ,iven off. Tbe residue consists of alumina intimately 
mixed with cbarcoal. Tue balls are dried, then treated witb 
steam in,appropriate vessels for tbe purpose of driving off 
all tbe cblorine, care being taken to keep tbe temperature so 
bigb tbat the steam is not condensed. Now tbe temperature 
is raised. so tbat in tbe dark t.be tubes are seen to be at low 
red, and dry carbnn dioxide then passed tbrough. Tbis is 
said to be red uced by tbe cbarcoal to carbon monoxide, 
wbicb now, as affirmed by Morris, reduces tbe alumina to 
aluminium. 

Althougb the quantity of tbe escaping carbon monoxide 
is in general a good indication of tbe progress of tbe red uc­
tion, it is nevertbeless advisable not to continue tbe beating 
of tbe tubes or vessels until tbe evolution of tbis gas bas 
ceased or even nearly ceased, as, in consequence of sligbt 
differences in tbe consistence of tbe balls, some of tbem 
give up all tbeir carbon sooner tban tbe otbers. Tbe treat­
ment of tbe balls with carbon dioxide for tbe purpose of tbe 
reduction lasts about 30 hours, when tbe substances are 
mixed in the proportions of 5 parts carbon to 4 parts alu­
mina. 

As Morris states, further, the metal appears as a porous, 
spongy mass. It is freed from the residual alumina and 
particles of cbarcoal by fusion and mecbanical treatment. 
and then poured into moulds.-Dingler'8 PolytechniBche8 
Journal, 249, 86; Amer. ahem. Jour. 

New- Test f'or Oxygen Elilllinated by Plants and 
Anilllals. 

Engelmaun bas devised the following ingenious test for 
oxyg n, which is described in Wiedemann'8 Annalen. It de­
pends on the fact tbat t,ue bacteria of putrefaction do not 
move except wbere free oxygen is present, and, when tbe 
oxygen grows scarce, they collect in tbose places wbere 
there is still some free oxygen, as in air bubbles, etc. 

Tbe ad vantages of tbe bacterial metbod employed by 
Engelmann for investigating plant assimilation consist 
chiefly in tbis, that it enables him to defect tbe smallest 
t?ace of oxygen to the trillionth part of a milligram me, and 
at the same time to determine with microscopic accnracy the 
p laces wbere tbe oxygen is given off. 

He found that only til lse cells wbicb contain chloropbyl 
give ont oxygen, and tbat only in tbe light. The action of 
ligbt is strictly local; it begins tbe moment tbat ligbt strikes 
it, and seems to cease instantly when darkness comes on. 

... ,. 

BUTTER BOX. 

Tbe butter box herewitb illustrated is of tbe knock down 
class, adapted for tbe economical transportation of food 
products and otber merchandise. 'fbe ends of tbe box are 
of the same length as tbe bottom, and tbe sides bave a lengtb 
equal to that of the bottom and tbe tbickness of tbe two ends. 
Tbe parts are binged so tbat the ends and sides fold up 
against tbe edges of tbe bottom i�to vertical positions. The 
ends and sides are made narrower tban the full outside height 
of tbe body of the b ox, so that the staples and screw eyes 
which hinge the parts together may have a secure fastening 

SWEATT'S BUTTER BOX. 

in tbe edges. By this arrangement the boxes may be pack­
ed closely upon and against each other. Tbe cover is large 
enougb to fully overlap the upper edges of the sides, a 
tbin strip of metal overlapping the sides and ends, as 
shown in Fig. 2, thus holding the parts of tbe box firmly 
against the butter. In using the box it is set in a suitable 
square frame wbose upper edges are provided with turn 
buttons, whicb press against the sides and ends of tbe box 
and resist tbe outward tbrnst of packing. Before removing 
from tbe frame the cover is placed on. 

This invention bas been patented by Mr. Atherton Sweatt, 
of Webster, N. II. 

$ titutifit �tutritau. 
ELECTRIC FIRE ALARM. 

Tbe metbod of sending an alarm of fire by means of tbe 
or�inary fire alarm telegraph consists in unlocking tbe door 
of the alarm box and pulling down tbe hook against tbe 
pressure of an opposing �pring, so that when tbe book is re­
leased it is carried upward amd the mecbanism connected 
with it sends the box number to tbe stations. The alarm 
box represented in tbe engravings is of the usual well known 
construction, and is provided witb the hook, c, projecting 
tbrough the slot, d, in the front plate, wuicb coneeals tue me­
chanism and supports tbe several parts. Fig. 2 represents 
tbe apparatus before tbe alarm is given, and Fig. 3 the posi­
tion of the parts after. The book, c, is held down by tbe 
bolt, a, in readiness to rise at any time when mleased by tbe 

FINCH'S ELECTRIC FIRE ALARM. 

withdrawal of the bolt. One end of the bolt is joined to an 
arm, b, pivoted to the plate, and baving its upper end witbin 
tbe path of the pivoted drop weigbt, g. Tbe free end of the 
bolt passes above the llOOk, c, into a socket secured to tbe 
plate. 'rbe free end of the drop weight, g, is notcbed to 
engage a detent lever, f, pivoted to the plate, and carrying 
at. one end an armature wbicb is within the influence of an 
electro magnet placed in the circuit, i h, wbich 111 so includes 
a battery and push buttons located at convenient points in 
the building. By preference the pusb buttons are in locked 
boxes, the keys being accessible to persons authorized to use 
them. Tbe passage of an electric current draws tbe armature 
of the lever down, re-Iieving the weigbt, g, wbicb swings 
down, striking the bar, b, pulling out tbe bolt, a, thus allow­
ing the hook, c, to rise. Tbe alarm may be sent by with· 
drawing tbe bolt, a, by hand. 

This invention has been patented hy Mr. R. S. Finch, of 
572 W. Seventb Street, Cincinnati,Ohio, and at tbe Eleventh 
Industrial Exposition in the above city was awarded first 
premium medal and a certificate for conspicuous mel·it. 

••••• 

Wasteful Use of' Water. 

Mr. Thomas J. Bell, Assistant Superintendent of tbe Cin­
cinnati (Obio) Water Works, in the course of a paper writ­
ten by bim upon" The Wastage of Water," gives the fol­
lowing table as representing tbe daily per capita consump­
tion in five American cities, and claims, with pel'fect truth, 
that tbe great increase of rate is to be charged directly to 
waste instead of necessig : 

Boston, per capita ra'le in 1850, 30 gallons; in 1881,92 
gallons. 

Brooklyn, pel' capita rate in 1866, 17 gallons; in 1880, 54 
gallons. 

Cbicago, per capita rate in 1867,43 gallons; in 1880, 114 
gallons. 

New York, per capita rate in 1867, 62 gallons; in 1876, 
100 gallons. 

Pbiladelpbia, per. capita rate in 1867, 56 gallons; in 1880, 
67 gallons. 

Cincinnati, per capita rate in 1845, 21 gallons; in 1881, 
87 gallons. 

.. ..... 

New- Proctlss Steel. 

The Bulletin du aomite de8 /lbrge8 de France gives the fol­
lowing statistics of the production of steel by tbe Thomas­
Gilchrist process, during the first six months of the present 
year: 

England . 

Number of 
furnaces_ 

........ _ ... 1 

France ....... .... _ ...... _ . . _ ..... . . . .. 2 
Belgium ........ .. .. ... . .... _ ............. .. 
Germany_ ... ........ .. _ .. _ .. _ .. _ .... _ .. _ .. 9 

Anstria... . ....... ....... . .. . .. ........ 3 

Russia .... .... .. _ .... _ ....... . ...... _ .. . .. 1 

Product, 
tons. 

57.900 

5,960 
12,786 

152,479 

37,476 
12,786 

i'otal. _ .... _ ... ....... ........... . 17 279,387 

In 1882, 6,500.000 tons of ingots were prodl1ced in tbe 
whole manufacturing world. As will be seen from the 
above figure�, this process bas met with the greatest favor in 
Austria and Germany; in the former country it prevails in 
28 per cent of the steel works, and in tbe latter in 25 per 
cent, while it is only adopted in 5 per cent in England. 

© 1883 SCIENTIFIC AMERICAN, INC 

[NOVEMBER 10, ]883. 

A nother Electric Railw-ay. 

On tbe electric railway lately opened by Lord Spencer, 
witb a large number of eminent scientists, between Port.rush 
and Busbmills, England, the electricity, generated at a 
waterfall on tbe river Bush, and conveyed to the end 
of the line by an ·undergTound cable, is carried along 
tbrough a conducting rail, wbicb is supported on insulators 
at some distance above the ground. An arm with a bl'Ush 
or pad at the end of it stretcbE:s out from the train and keeps 
contact witb tbis conductor. But on the day when tbe 
Lord-Lieutenant came to "inaugurate" the line it was sud­
denly found tbat there was a serious hitch. The engine de­
clined to draw the car. Tbe machinery was in perfect 
order; tbe connection with tbe conductor was all rigbt, and 
yet there was no motion. Horror filled tbe souls of tbe 
public spirited promoters of tbe first electric line in the 
United Kingdom. It was discovE:red. happily before much 
time had been lost. that. somebody bad rendered progre�s 
impossible by tbe simple expedient of driving a piece of 
iron from the electric rail ioto the hank at the side, so that 
the current was being absorbed into tbe eartb as fast as it 
wa� transmitted from the Busb. 'l'he iron being removed, 
tbe invited party made a suecessful trip. 

..•• t .. 

UninllalllDJ.able Paper and Wood. 

Dr. Winkelmann, of Augsburg, impregnates wood and 
articles made of paper witb a solution of 33 parts of chlo­
ride of manganese, 20 parts of orthopbosphoric acid, 12 
parts o f  magnesium carbonate, 10 parts of boracic acid, and 
25 parts of cbloride of ammonium in 1,000 parts of water. 

Wood must be exposed to tbe solulion for six or eight 
bout's at tbe temperature of boiling water. or have tbe solu­
tion forced into it under pneumatic pressure. A solution 
of the above composition is easily distributed througb the 
mass of Ibe wood, and incrusts tbe cells with pyrophosphate 
of manganese and magnesium, and borate of magnesium, 
which are insoluble double salts. Tbe chloride of ammo· 
nium serves as vehicle to keep tbe phosphates in solution. 

Articles made of paper, like paper hangings, are coated 
witb or soaked in the solution after it bas been boiled. 

Wood and paper saturated witb these salts are uninflam­
mabIe even wben exposed to an intense heat.-ahem. Zeit. 

CHURN. 

The churn which the accompanying engraving illustrates 
has been patented by Mr. Henry Hays, of Bridgeport, Cali­
fornia. The cream box is cylindrical, and has its inner sur­
face serrated or grooved longitudinally as shown in tbe sec­
tional drawing,and at Olle end is provided with a projecting 
pintle fitting in an aperture in a standard secured to a base. 
The other end of the cylinder is furnished with an aperture 
tbat can be closed by a Ilanged cover. Tbe pintle at tbis end is 
tbreaded, and passing tb rougb tbe cover is secured to a cross 
piece resting against the inner surface oftbllheo.dfrom which 
two clips project in opposite directions, amI under the clips 
the cross piece passes as sbown in the smflll engraving. 'l'he 
cover is pressed against tbe outer surface by the winged nut 
of the pintle, a packing strip baving been inserted between 
the bead and cover. Tbe tbreaded end of tbe pintle is 
adapted to be screwed into the end of a shaft whicb is jonr­
naled in a standard, and is provided witb a pulley wben 

HAYS' IMPROVED CRURN. 

power is to be applied, and witb a crank for hand work. A 
supporting frame, Il,llVing its upper edges recessed so tbat tbe 
cream box fits again'st tbem, rests upon tbe base. After the 
pintle has been screwed into position, a Jatch arm on the 
standard drops into an annular groove on tbe slmft, tbus 
preventing furtber longitudinal movement. When the 
cream box bas been fi lled, the supporting frame is moved one 
side, when it is lowered and freed from the box, as it is pro­
vided on its bottom with beveled tenons sliding in longitudi­
nal grooves in tbe top of tbe base. 

A wasbing macbine can be constructed accordi)lg to tbe 
same pl·inciple. 
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