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AN IMMENSE VACUUM PAN FOR SUGAR KAKING. about the consistency of thick mortar. It is intended, in 
The repre,entation herewir.h shows probably the largest operation, that this pan w ill be filled with liquor only to a 

vacuum pan ever bui lt, recently constructed by Robert depth of 18 feet, leaving 8 feet vapor space above within 
Deeley & Co. , at their works, foot of West 32d St. , New the pall itself, besides the room allowed in the great pipe 
York city, for the Californ ia Sugar Refinery, San Francisco, leading from the top. There is a �pray catcher or inter
Cal . , Claus Spreckles, presiden t. The body of the pan is of cepter in the dome of the pan, and the vapor pipe leading up 
iron,l% inches thick,tuere being four perpendicular sections, from i ts  top is  6 feet in diameter. Si tuated in this vapor 
two dome-like sections at the top, and one bottom section, pipe, between pan and condeneer, as shown on illustration, 
all accura.tely and carefully fitted and bolted together. The is a portion enhirged to 10 feet diameter forming a trap to 
iuside diameter is 17 feet, the height bei ng 31 feet 7 inches, catch any overflow, which can be returned to pan or tanks, 
and the height to top of overflow 42 feet 6 inches. The as desired, and thence the 6 foot vapol' pipes continue to 
capaci ty of this pan is about 1,000 barrels, or over 100 ton�, of condenser, which i s  8 feet diameter and 28 feet high. The 
sugar at each .• s t rike," the time required to make a" strike," condenser has two 8 ibch perforated injection pipes and four 
or suffieiently exhaust the water from the juice before treat· scattering plates. The pumps which make and main tain tbe 
meu t by the centrifugal, being under ordinary conditions vacuum are connected with the condenser, forming what is 
three hours. termed a "d ry" vacuum. 

The principle on which a vacuu m  pan is based is the fact The pan has two of what are styled lock proof-sticks, for 
that tile boiling poin t of water, sirup, 01' any liquid, is in removing and testing from time to time a small quantity of 
part dependent upon the pressure of the atmosphere, the the sirup, but these proof-sticks are in reality tubes with 
t<>mperature at which Ihe l iquid boi ls  being higher or lower nicely fitted valves and a piston for removing the sirup 
according as the atmf)spheric pressure is increaRed or di- without destroying the vacuum. There are also eight eye
min ished. In practice, with these pans, the liquor is boiled, glasses arranged in different positions to enable the operator 
at a temperature of 110° to 120° F., so Ihere is no danger of I to keep a constant watch on the work going on inside the 
burning the Rugal', the inversion of sugar is reduced to a pan . A barometer and thermometer are also con nected with 
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the interior of the pan , by which the extent of the vacuum 
and the temperature of the contents are ind icated at a glance. 
Formerly vacuum pans were built almost exclusivdy of cop
per, but of late years cast iron has been the choicp, on ly the 
heating coils beillg of copper, the coils being so fixed as to 
prevent their vibrating during t he boiling, and allow ing for 
expan sion and contraction without strain. 

Besides the amount of fuel saved and the economy of con
ducting the sugar manufacture w i th a pan of such device as 
th is, where the work can al l be so easi ly o verlooked and the 
process minutely regulated, probably the greatest advantage 
of'all lies in the largely increased proportion ilf sugar th us 
gained, and the compamtively small quantity of molassps 
wh ich each "strike" affords. By such i mproved pans the 
yield of sugar amounts to six or eight hogsheads to one o f  
molasses, while by less improved means only two o r  tLree 
hogsbeads of sugar are obtained to one of molasses. 

The whole work was completed in foul' months at the 
Deeley Iron Works, the order having been recei"ved July 10, ; 
while  the pan was being taken down for shipment the second 
weeK in November .  

The .Tourney oCa Mllllon. 

Statistics as carefully studied by Dr. Fan tell us that of a 
m i l l  ion ch ildren 
ushered into life 
nearly a hundred 
and fifty thousand 

I r I J. __ . \ 

millimnm, and the 
rapidity of the oper
ation is greatly in
creased. A pan of 
this size must n e
cessari ly be of great 
strength, in order 
to resist the atmo
spheric pressure, 
which i ncreases ac
cording as the vacu
um is m 0 r e per
fect. _----::I"":-:-o --.---.--------.-----

pass away by the 
end of the first year. 
Twelve months lat
er fifty·three thou
sand more w ill have 
fol lowed. At the 
end of the third 
year the numher 
living wil1 be di
minished by twen-'l'he arrangemen ts 

for heat i ng will be 
readily understlJod 
by reference tt) the 
il Iustrati<>n, t he cop
per coils for this 
purpose presen ting 
a surface of over 
3,000 square feet. 
There are eight of 
these separate coils, 
five being of 4 inch 
diameter and three 
of 5 inch diameter, 
affording 69 inlets 
and outletR, and 
c o n  n e c t e d  with 
eight. steam trunks, 
two of 8 inc:h and 
six of 12 inch diam
eter, the steam being 
supplied by a 30 
inch main. Every 
facUity is given for 
easy working, all the 
maiu valve stems 
being carded to con
venient pORitlOUS ou 
the work ing plat
form, from which 
also the "strike," 
or discharge valve 
at the bottom of the 
pan, is operated. 
This valve is 20 
inch diameter. 

The pan is charg. 
ed with the liquor 
through two 6 inch 
valves, controlled 
on the work ing plat
for m ,  t he atmo
spheric p r e s s ure 
readily forcing the 
liquor in . The cane 
juke with which the 
pan is charged usu' 
ally gauges 25° to 
30° Baume, or about 
10 pounds to tbe 
gallon, and when 
discharged i t i 8 
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ty-eight thousand 
more. Each year of 
the decade follow
ing will make its 
inroads upon the 
ranks, but less seri
ous in amount, till 
the thirteen! h year 
will call for less 
than four thousand. 
Those remaining 
will fall out by twos 
and threes till the 
end of the forty
fifth year, when it 
w i l l  be found that 
in the interven ing 
period about five 
hundred thousand 
have succumbed to 
the hardships of the 
way. At the end 
of s ixty years three 
hundred and seven
ty thousand gray 
h a i l' e d veterans 
would still be keep
ing step with the 
dut ies of tbe pass
ing days. Eighty 
years would �ee thir
ty-seven thousand 
remaining, w i t  h 
strength impaired 
and steps growing 
fel'ble. At the end 
of ninety-five years 
but two hundred 
a n d  twenty-three 
would linger in the 
darkening path, llnd  
these woulrl be  rap
idly thinned t ill in 
the one bundred and 
eighth year the last 
survivor of the mil
lion would disap
pear, and join the 
ranks of bill prede
cessors-in the great 
bost of the majority. 
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The annual election of periodicals may be said to be going I as alcohol, and iii a more marked degree. 
on now. l'his is the time when people make choice of the The vapor of bisulphide of carbon gives a gain in effi-
papers and magazines they are to enjoy during the next 
t welve months. New volumes begin with the coming year, 
and subscriptions are soon to be entered up. All reade]'s of 
the SCIENTIFIC AMERICAN will, as a matter of course, re
new. The cost-$3.20 a year-is less than a penny a day. 
We should be glad if each of our friends would send in one 
additional penny per diem, and thus add the SUPPLEMENT 

to their regular subscriptions. For $7 a year-less than two 
cents a day-both papers are supplied. These are the 
cheapest as well as the best scientific publications in the 
world. We issue a double number this week to present the 
catalogue of valuable papers published in the SUPPLEMENT. 

The reader will therein find the key to vast wealth of inform
ation, and w ill conclude, we trust, that duty to himself, 
to the needs of his calling, to the wants of his mind, requires 
him to givtl the additional penny and enroll his name as a 
subscriber • 

ciency of 3'71 per cent, and demands a cylinder 0'550 of 
that of steam. It, however, is not only open to all the ob
jections that have been stated against alcohol and ether, but 
it has two which are peculiar to itself, viz., its intensely dis
agreeable odor and its power of rapidly corroding iron 
which comes alternately into contact with it and with the air. 

The vapor of Chloroform, which gives a gain of 3 per cent 
efficiency, and requires a cylinder 0'761, the volume of that 
of steam, is not open to the objection of inflammability, but 
it has so high a cost that it is probably impossible that it can 
ever be used economically in competition with steam. 

All the apparent advantages of the non-aqueous vapors 
may be gained in the steam engine by an increase of initial 
pressure ; and, as the tendency of modtlrn practice is in 
that direction, it seems certain that 1!cJne oj the non-aque· 
01t8 vapors will ever 8uccessfully compete with 8team." 

. ..... 

Parents desire the welfare of their sons, want them to be STEEL UNIFORMITY. 

intell igent and useful in the w(lrld. It is the special aim of The users of steel for manufacturing purposes, aud pro-
the SCIENTIFIC AMERICAN to assist in this matter; thou- bably the producers of steel , would welcome any iuforma
sands can testify that its influence has been effective. Let tion that would insure un iformity ill the produ(·t. It ap
the young people regularly see our paper. It is the best in- pears to be almost a waste of illvestigati ng enoeavor to argue 
vestment that can be made for their benefit. Sooner or -on the  relative meri ts of stepl produ ced from the irou aud 
later it will inspire them with new ideas and higher aspira- that cemented from the bar. The true test of their relative 
tion8. merits is that of use in practice. Yet there spems to be an 

The undeniable tendency of tbe SCIENTIFIC AMERICAN almost insane de8ire to turn all our iron into steel , and to 
and the SUPPLEMENT is to promote industry, thrift, intelli- produce steel as directly from the ore as pig i ron is pro
gence, and solid progress in every community. Therefore duced. An enthusiast recently called attention to some 
we ask our frien ds, wherever they live, to use their best in- luthe and planing tools, cast from iron mel ted in the cupola 
fiuence to increase the number of readers. Whoever causes in the regular way, and then suhmitted to a cementing pro· 
two copies of the SCIENTIFIC AMERICAN to circulate where cess of brief duration, claiming them to be true Cftst steel, 
only one is now taken, is a far greater benefactor than the or its equivalent.. And tbere are others who assume that 
celebrated grower of grass blades. all the work of cementation and the after processes may be 

We have one additional request to ask of our friends, dispensed with, and good tool steel result. 
namely, that they will inquire if the SCIENTIFIC AMERICAN This nonsense will be taken up and repeated by mechanics 
and SUPPLEMENT are regularly taken and tiled in the town who ma.v be like the Athenians descrihed in Acts xvii., 
libraries and reading rooms. If not, the attention of the 21 ; but there are workers who know steel from carbonized 
managers should be at once directed to the matter, for there cast iron, and who require for their work all the proper qua. 
are no publications so valuable and necessary as the8e for l ities of cast steel. 
reading rOOm purposes ; and in respect t.o scientific subjects What is neerled in regard to steel i n formation is how to 
none are so cheap. The yearly numbers of the SUPPLEMENT make cast steel to·day, to-morrow, and RO on indefinitely, 
alone furnish a mass of readiJlg matter eqUAl in extent to the same. We know tbat i ron can be re fined, and that its 
ten large volumes of 350 pages each. components can be changed, so as to i mprove its quali t y, fwd 

We shall esteem it II special favor if (JUr readers will send so that it can assume 80me of the qualities of cast steel, an d 
us postal cards giVlDg the acdresses of the libraries or read- be called steel com mercially. But what is required is an 
ing rooms in the towns where they reside; we shall then take equable qual ity of the steel used for tools. 
pleasure in forwarding specimens of our papers, from which This equable quality does not exi�t among the steels 
librarians may determine their usefulness. made by the best known manufacturers ; tbey may clai m it, 

••• � • but the facts of practice do not sustain the clai m .  All the 
THE EFFICIENCY OF FLUID IN VAPOR ENGINES. differences in working different lots from the same makers, 

Last year, when the so-called thermic motor, or bisul- ill working different bars from the same lot, in working 
phide carbon engine, was on exhibition here, an effort w as from the same bar, do not come i'rom tbe difference in treat
made by se veral engineers to subject the motor to critical ment and manipulation. A chart of tests comprehending 
tests, to determine how nearly correct were the pre- the steels of five of  the best known man ufacturers of 
tended claims of great economy set up by the motor people. steels show not only a difference between the products of 
But no disinterested tests were allowed, and purchasers of i the different establishments, but a great lack of uniformity 
stock are said to have been badly stuck. Among those who: in the specimens tested from the same maker. An estab
desired to test the "thermic " were the mechanical engi- i l ishment that makes the production of small steel tools a 
neers, Messrs. H. L. Gantt and D. H. Maury. FaJ:nng to, specialty, and is probably as successful liS any other in this 
obtain permIssion to test the engine in question, they were I countr)" or other countries, has its tools returned for fai lure 
compelled to confine themselves to a purely theoretical dis- in exactly opposite directions -too soft ,  too hrittle. What 
cussion of the subject, and the results they have now is to be done? There is the same treat ment of, com mer· 
gi ven in a very able paper, under the above title, published cially, the same material. The fact is that uniformity in 
in Van N08trand'8 Magazine. the character of crucihle steel is an attainment yet to be 

The authors say: .. Rankine, Clausius, and others have reached. and it is l.ime that scientific and practical men de
proved that the amount of heat transformed into work does voted their attention to this attainment, instead of arguing 
not depend upon the fluid which is the conveyer of that on the identity of purified iron, called " B essemer steel." and 
heat, but simply upon the limits of temperature between cast steel per se. 
which the fluid is worked. It follows that, theoretically, • , • , .. 
all fluids are equally tfficient in transforming heat into St. Petersburg Canal. 

w ork ; it does not follow, however, tbat all fluids are equally This canal , which has just been completed, is intended to 
valuable as the working fluid of an engine, for there are enable ships of large tonnage coming irom abroad to reach 
other considerations besides efficiency to be taken into ac- the port of St. Petersburg direct, and to take in cargoes 
count in making choice of a working fluid. We have set I t.here, without haVIng recourse to the hi therto i n evitable 
ourselves the task of choosing the best working fluid from tran sshIpment at Cronstadt. The canal extends from GOll
the following l iquids : water, alcohol, ether, bisulphide of I touiew on the Neva as far as the small roadstead of Cron
carbon, and chloroform. " stadt. A branch has been excavated along the Pontilow 

The final condusioos reached are substantially as follows: Railway in the d ir.ectlOn of the Catherinhof, an arm of the 
"1j we limit maximum pressure to that employed in the I Neva. The Ne va has also been dredged to meet the require-

8team engine, 8team i8 the mo8t e.fftcient fluid we can U8e. ments of the RUSSIan navy, between the canal and the source 
The relative size of cylin der necessary to produce the same of the Cat.hermhof. The length of Ihe canal is 17% miles, 
power is smaller for steam than it is for the non-aqueous and the length of its branches is 2� miles. 
vapors when all have the same initial pressures. The bed of the Neva has been dredged for a distance of 

The higher initial pres�ure, involving higher initial tem- 5,333� feet. The canal and the dredged portion of the 
peraturp, and consequently greater range of temperature, I Neva have a depth of 24J( feet. The depth of the branch 
causes such an increase of efficiency of the non-aqueous va- '  varies between 17� feet and 23� feet. O n  the  portion of 
pors as to put them all above that of water, and to cause I the canal which is protected by embankmentR, the widtb of 
some doubt as to which would be the best working fluid, I the base is 213 feet for the fir5t four versts from the Ncva. 
judged thermodynamically only. I This w idth is carried to 275� feet for the next 3M miles, 

As the most convenien t method of deciding the question and to 355� feet for the remainder of the canal, w h i ch iR 
just raised, we may compare each of the vapors with that of the portion of it which is not protected by embankments. 
water, showing their advantages and disadvantages. I The work of excavating the canal was almost entirely car-

The vapor of alcohol gives us 1'4 per cent more efficiency ried on hy means of nine dredgerR. The imperial order 
than steam., and requires a cylinder whose volume is only prescribing the construction of the canal was signed June 
0'853 of that of the steam cylinder to produce the same 1, 1874, bUI the works were not actual ly commenced until 
power. The disadvantages of alcohol are the high tension September, 1878. Water was admitted i nto the canal in the 
of the vapor, the great danger which arises from the ready presence of the Emperor Alexander III. , November 12, 1 883 ; 
inflammabi lity of the hot liquid, and its cost. I but it is only recen tly that the canal has hef'n finally made 

The use of ether would give us a greater gain in efficiency I available for the passage of vessels. The works of the canal 
(2'11 per cent), and would require a still smaller cylinder cost altogether 1,642,4641. 
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METHODS OF ESTIlIIATING DISTANCES. the approximate distances of the planets. There are many 

There appeared recently, in La Nature, a simple method ways in which this little formula will amuse as well as in-
of estimating distances, with illustrations and formulre, for struct. G. R. C. 
use of the military in the field. The method was as follows: 4 • I I .. 
Small silhouettes of standing and kneeling soldiers are cut Our Trade U'Uh Japan. 

out from stiff card-board, and painted black, or the actual Middle aged readers can readily recall the time when the 
uniforms may be shown in color; the standing soldiers to empire of .Japan and the heart of Africa were equally un
be about one incb in height, and the kneeling ones two- known to the world, and the memory of Perry's notable un
thirds of an inch. These figures and the average height of sealing of the ports and commerce of Japan must be fresh in 
of soldiers (say 65 inches) have a constaut value, and in the their minds. It was a triumph of American diplomacy, and 
formula given stand hand H respectively. A distance, for I to-day there cOllies to these shores $14,000,000 worth of 
illustration, is now paced off, by the person holding the goods annually, while the amount and value of these im
silhouettes, of say 3 meters, or abou� 10 feet, from the person ports augment rapidly. A feature of the Japanese trade 
who is to make the observation, and the silhouettes are ad. seems to be tbat tbose engaged therein almost invariably 
jmted to just cover the soldiers seen in the distance. This make money. It is a trade whicb calls for special fitness, 
base line, l, of ten feet, being given, the ratio will stand: and once established seems better than the average silver 

H mine. 
x - l - or required distance, and for this value of l - h' Of Japanese imports, during the season ending December 
should be 650 feet. By proportion it is shown thus: 31, 1883, New York took nearly $6.000,000 in value; 

.1t, 1 H Chicago, $2,500,000; San Francisco, a half million; and 
Canada say tbree and a half millions. Their value goes to 
show that in excbange for the half million dollars' worth of 
refined petroleum sent to Japan last season, Uncle Sam gets 
an assortment of invaluable articles. First in value and im
portance is crude camphor, !l. substance that more closely 
resembles a cheap grade of white sugar than anything else. 
It was imported to the value of half a million dollars last 
season-SS 241 piculs. 

1 inch : 10 feet: : 65 inch: x = 650 feet. 

It will be seen by this operation that l must vary with x. 
Tbere is anotber method of estimating distances which 

the writer of this adupted several years ago merely for 
pastime. As some surprisingly accurate measurements have 
been made hy this method, and as some of the ideas appear 
to have a bearing on the question of a possible absolute 
ratio of measurement, pertaining to, and variable with, each 
individual, it is given herewith, for the purpose of mquiry 
and thought. The experiments at the time were based upon 
this idea, that the true focal distance of every eye will fur
nish a true working ratio for all distances, providec1 practical 
application of the same can be realized. In this method, H, 
the diameter or height of a distant object, and l, the focal 
distance of 10 inches, will each be constant; but h will have 

to vary with iV, or, x = H �, provided the normal focal dis

tance l of the observer is 10 inches. To make the matter 
still clearer to the mind, let us consider that for every nnit 
of distance an object decreases in width ?"(f, 01' for 10 units 
a decrease of 1 is found. By this, it can be readily seen 
that a focal ratio is obtained for a measurement in units; 
whether in inches, feet, or miles; as the diameter of the 
distant object shall determine. 

Ip this simple way an approximate distance of the moon 
or sun, as well as terrestrial objects, may be worked out 
in a few minute�. 

My method of operation. was as follows: Having, aft.er 
repeated trials, fixed upon 10 inches as the true focal dis
tance in my case, a simple sight piece alld measuring ap
paratus was constructed, con�isting of a ten inch wooden rod 
or eye rest, to the end of which was attached a movable 
slide or gauge, exposing an opening in an upright metal 
diaphragm, which was firmly attached to the end of the 
rod; by- moving the gauge in and out, the diameter of 
a distant object could be easily sighted, and the open 
space could be then measured by a micrometer. Several 
measurements having been obtained, the mean is taken 
to be the true one. 

F11l't ber, to illustrate: Su pp08e the same distance is taken 
as in the measurement given with the silhouettes, taking 

the formula a: =H �, and substituting the figures, we have 

0846 . 
x = 5·5 feet 10 =650 feet. That IS, the focal measure-

ment of a soldier 5'5 feet in height is found to be 0'084.6 of 
an inch. and one-tenth of this gives the ratio for every foot 
of distance. 

A good way in estimating short distances is to select a 
window of a dwelling. 'l'be average width of windows is 
about, 3 feet; at the distance of half a mile one should just 
cover 0 011 of an inch in the micrometer. 

Any object may be selected, the average width or length 
of which is known, such as barns, houses, haystacks, stone 
walls, sections in rail fences, or a common barway, tele
graph poles, etc. 

H a focal distance of less or more than 10 inches is used 
in sighting and measuring an object, it should take the place 
of 10 in t.he formula given above; the approximate distance 
obtained in either case should be the same. Suppose some 
pleasant night we wish to find the distance of the moon 
from the earth. For this pur'pose a glass micrometer ruled 
with nark lines should be used, ruled either to the -(. or 
t.lIe Th of an inch; after several trials, an average diameter 
shnllld he obtained of about 0'09 of an inch; this of course 
will vary somewhat witb the moon's distance. Now the 

Japanese vegetable wax is another important product of 
the awakened island. It is a rival of paraffine wax in many 
ways, and is con8umed in great quantities by New England 
cartridge makers, and by manufacturers of celluloid. Of 
this substance, over 2,600 piculs were imported last season, 
worth nearly $300,000. The cuttlefish bone, without which 
the life of the imprisoned canary would be stale, flat, and 
unpJ'ofitable, is still another product of Japanese origin. 
Over 1,600 piculs were imported last season. worth $246,000. 
This article showed an increase in the amount import.ed of 
100 per cent over the previous year's trade. Then comes 
Japanese fish oil, a competitor of our menhaden oil. The 
wonderful abundance of fish in Japanese waters, and the fact 
that labor can be procured for a few cent, daily, enable ex
porters to send this oil 10,000 miles, and still compete with 
that expressed from fish that swarm alollg the Atlantic coast. 
Of this article, over 100,000 piculs were imported, worth 
$246,000. Isinglass, due to the abundance of fish ulready 
refel'l'ed to, was imported from Japan last season to the ex
tent of nearly 9,000 picule, worth $264,500. 

The metal antimony, of prime necessity in medicine, is 
yet another valuable product of Japan, and the last season 
brought out nearly 30,000 piculs, worth $138,000. The type 
founder is a large consumer of this peculiar metal also, for 
it possesses the singular property of retaining its volume 
when cooling after melting, while other metals shrink. This 
eudows metal alloyed with antimony with the attribute of 
retaining a clear cut impression of the mould, so requisite in 
type making. Among the articles which are found among 
the Japanese merchants' samples is a silvery powder. Tbis 
powder glistens from the surface of modern wall paper, 
imparting a beautiful appearance, and it serves to enhance 
the charming snow scenes depicted on Prang's Christmas 
cards. This substance is Japanese mica, ground to powder, 
and when used as described gives the article it is spread 
upon all the sparkling beauty worn by the surface of snow 
under the moon's rays. 

The list of Japanese gnods includes a long array of arti
cles, some of them as unique as the country from whence 
they come and the people who make them, but the inde
pendent Record asserts that above are the leading articles of 
interest to our trades. 

Working to Advantage. 

It is amusing to notice how easily a workman who under
stands some of the mechanical principles tbat govern the be
havior of matte I', w ill handle a difficult undertaking wit.h no 
otber strength than his own, assisted witb a little fore·· 
thought and head work. A large water wheel sbaft lying in 
a wheel pit, and loaded down with pulleys and a large gear 
wheel, was brought out by a single workman and placed 
across Ihe beams of iron, while the rest of the machinery 
was in motion, and sent off to the shop without anyone ever 
noticing the difficult undertaking. When this same piece 
of macbinery was first set in place, a dozen hands took part 
in the undertaking a.nd stirred up the whole concern for ma
terial to work with, and arranged a slide with pulley blocks 
strong enough to launch a vessel on dry land, puued and 
hauled everytbing to pieces, cut and injured everything that 

approximate dist'lnce will be: came within their reach, to say 1I0th ing about the other little 
� 2,162 (moon's diaiJ.) -7- 0'09 = 240,000 miles. incidents that would last a village gossip for a week, such as 

k ·  d d '  h d . a few broken bones, a lame foot, wtth the doctor's bill 
Let us "ext smo e our mlcometer, an urmg t e ay tIme tl . 

" II'0wn Ill. 
take a I(,ok at the SUII. 

• •  I But the shaft found its place, however; and when the time 
Rl>l'POse. 

our �easnrement stands 0'093 of an lOch, the dlS- arri-,red for a change in its position, as well as additional fits tance obtamed III the same way as above would be: 
to be made, a chain made fast to the beam overhead and 

x = 850.000 (sun's diam.) -7- 0'093 = 92,391,000 miles. fast beneath the shaft through tbeopen spaces in the pulleys 
Tbere is considerable misapprehension on the part of mo�t to another at the other end, enabled the workman to 1'011 the 

people concl'rning the great difference between the appar- Rhaft np out, of the pit by turning tbe gear wheel, while he 
ent visual diameter of tbe moon and the sun and that to be himself backed up the ladder till the load was placed cal'e
obtained by micrometric measnrement. But few people fully on the planks that had been left, with a little fore
will believe that the actual measurement or" either is less thought, where be could slip them in place with his feet. 
tban the tenth of an inch, until a fair trial has been made. Such an underta\dng is certainly a risky one, and we would 
In a similar way, with the aid of a telescope, and the diame- not advise such a proceeding. especially wben the machinery 
tel'S as given by the astronomers, we may partially verify on all sides was in motion. Instances of this kind have been 
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noticed where it was almost impossihle to understand how 
such difficult und'ertakings could have been accomplished 
with the material they had to work with, while otbers, of a 

very simple nature, have brought mishaps,.nd failures, with 
nearly everything anyone could ask for to work with. 

A large gear wheel, several feet across, was to be placed 
over the end of an upright shaft, and nearly a whole day 
had been expended in making the preparations for moving 
the wheel on rollers and elevating with jack screws, when 
two strung hands took hold of tbe wheel and placed it in its 
po�ition on the shaft while tbe others were taking their noon 
bour, by first balancing the wheel on one edge of the hub 
and rolling it on thiR portion of the wheel up the indine of 
a stout beam, without meddling with the blocks and roller 
ways that bad been all the forenoon in preparation. 

A heavy column was once elevated into its upright posi
tion by a small lad, with no other help than his own strength 
and a little calculation, after those who had been employed 
to raise the structure had given it up in despair, by taking 
advantage of the rocking motion allowed in the position the 
column was to occupy, WhICh allowed this youthful speci
men of grit to set up each shore, on either side, by moving 
one at a time as the column was crowded on to the other, till 
at la,t it stood upright upon its base. 

Hundreds of instances of tbis kind can be related where 
the success was owing to the careful manner in which the 
whole performance had heen laid out at the commencement, 
and followed with care and forethonght that prutected the 
whole proceeding from accidents and mishaps, while others 
have come to an untimely ead in their end"avors, through 
negligence and carelessness on the part of the work hands, 
who had no defi n ite idea as to what they were driving at.

B08ton Journal oj Commerce. 

The lJ"tll1zatlon oC Natural Forces In Electric 
Lighting. 

In the discussion of the paper on "Domestic Electric 
Lighting," read by Mr. W. H. Preece at the recent meeting 
of the British Association in Montreal, Sir W. Thomson re
ferred to the facilities afforded by the proximity of the 
Lachine Rapids, situated five miles distant, for lighting the 
city by electricity generated by the aid of natural forces. An 
experiment in tbis direction is now being made at Belle
garde, in the department of the Saone-et-Loire. Some two 
and a half years ago M. Dnmont., a manufacturer of the 
t:>wn, waR granted permission to utilize the waters of the 
Valserine (a btream in the vicinity), with the view of obtain
ing a supply of motive power; and the necessary works were 
commenced. They were finished last year, and are described 
in La Nature. 

'rhe course of the stream lies between high rocks, and the 
water is dammed up by means of a wall about 40 feet wide 
at its base, and having three sluices for regulating. the di
rpetion and volume of the current. The water has a fall 
of 165 feet, and flows ont at the rate of 1,100 gallons per sec
ond; heing equivalent to a hydrnulic power of 2,000 horses. 
This force it is intenl\ed eventually to divide between three 
t.urbines, one of which (of 600 borse power) ha� already been 
fitted up, and is employed in driving the machinery used 
in the lighting of the town by electricity. The current is 
generated by two small Gramme machines; and the lighting 
is done by Edison incandescent lamps placed in the ordinary 
street lanterns. No accumulators are employed, so that the 
cnrrent passes to the· main conductor (which is carried round 
the town on poll'S) directly from the generators; its strength 
being regulated, not by them, but by the turbine which 
drives them. The lighting is said to be brilliant; but there 
are several inconveniences attending it. In the first place, 
the lamps (even those of the private consumers) fire either 
all alight 01' all out at the same time. Then there have been 
some rather untimtly extinctions; while occar,ional variations 
in the luminous intP,nsity of the lamps have testified to cer
tain irregnlarities in connection with the nlacbinery. Leav
ing these out of consideration, M. Dumont may be said to 
have succeeded fairly well in lighting a town by electricity 
generated by the aid of natural forces. He hope8, however, 
to go beyond this, and afford, by means of electric cables, 
a supply of power to th08e works whose proprietors may be 
willing to take it of him. 

"'.11 .. 
Idullinm. 

"Iduninm" is the name proposed by Professor Websky 
for the metal just discovered by bim as one of the cumpon
ents of native vanac1ate of lead. The mineral is rather a 
scarce one of a yellow color, and contains several other 
metals, of which zinc, iron, and arsenic are amung the most 
prominent. Idunium resembles vanadine in several respects, 
both physically and chemically, whiie the only oxic1e hitherto 
examined forms stable 3alts with alkaline bases, and thU3 
would appear to possess distinctly acid prop�rties. It will· 
probably be known by and by as "idunic acid," and as its 
general characteristics and reactions correspond to those of 
vanadic acid, its formula will probably be ld.O •. 

To NeU's Agents. 

If for any reason your news company fails or declines to 
supply back numbers of the SUPPLEMENT, send the order 
direct to this office, and we will have it promptly filled. 
The SUPPLEMENT is never "out of print." We supply all 
the back numbers. The news companies have no valid ex 
cuse for not furnishing any copy of the SCIENTIFIC AlIERl 
CAN SUPPLEMENT that may be called for. 
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The Value oC the Coeftlclent oC Expan8lon. 

An 'iIIustration of the w ay in W hICh a coefficient like 
0 '000006, th at of the expansion of steel , may become a big 
thing- with a few degrees of rise of temperature and long 
lengths has been seen, says the Engineer, on the new lVlid· 
land l ine between Irchester and Suarnbrook, recent ly opened 
for goods traffic. 'rue rai ls were laid during winter time, 
and insufficient room was left for expansion, consequen tly 
the ,ummer heat expanded the rai ls to such an extent that 
the road burst out of l ine. Traffic had to be at once stopped 
and the permanent way altered and properly spaced. Acci
dents from the " spreading " of rails are far more frequent 
that is su pposed on roads in thIS country. Your com piler 
long RgO showed the vital nec�ssity of regulating the space 
allowed for expansion at the ends of rails by constant refer
ence t o  the height of the thermometer on the spot and during 
the whole process of laying the rai ls, 

.. . . , .. 
CLAW BAR. 

The square face-plate of hardened steel has . its corner� 
bent upward, rounded, and recessed to form claws for re
ceivin g  the body and head of a spike ; the under side is 
sligutly con  vexed to fit snugly upon the curved upper side 
of the bar, to which it is united by means of a pivot bolt and 
n ut. The bar is formed substantially the same as an ordi· 
nary cl aw ba� for drawing railroad spikes, with a recess in 
the end for the body of the spike. Through the bar, di
rect ly in the ·rear of the pivot bolt, is a hole, through which 
is passed a bo lt whose head rests in one of the claw recesses 
of the  face-plate ; tue under side of the bar is  rabbeted to 
form a bearing for the nut. If th e  claws which are in use 
should break , by removing the real' bolt anothel' pail' of 
ja ws may be brought over the recess in the bar. The recesses 
lD the face pl!lte may be of different widths to adapt the 
bar to spikes of different sizes. 

It is ev ident  that this c l a w  bar will wear four times as 
long as tile ordinary bar, and by renew ing the worn-out plat,e 

Jtitutifi t !mtritllU. 
l!'EED MECHANISM FOR ROLLER MILLS. 

The engravings illustrate a feeding device for roller mills, 
patented by MI'. Julius Busch , of Marine, Ill. , which will 
deliver the material even ly to the rolls. The material is di
rected to the grinding rolls, B, by cant boards. Adjustably 
supported from the cant  boards or the sides of the h opper by 
a threaded rod having an adj usting nut is a half-bell  shaped 

5 
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BUSCH'S FEED .MECHANISM FOR ROLLER MILLS. 

distributer, A, as shown in Figs. 1 and 2; or as shown in 
Fig. 3, two of these distri buters may be combined. Fixed to 
a rod supported within slot ted brackets, D, is an inclined 
spout, C, the lower end of wh ich is directly over, or nearly 
over, the apex of the distributer upon which·tbe material is 
delivered. Tbe rod is .prevented from turning by the action 
of screws and nu t s  resting upon the bottom of the brackets, 
the inclination of the spout, to deliver the material higber or 
lower, baving been previously affected. The slots in the 
brackets permit of tbe lat.eral adjustment of the rod t o  ad
mit of  tbe lower end of the spout being located farther from 
or nearer to the distributer, accord ing as the end of the spout 
is raised or lowered . A smaner distributel may be placed 
upon the apex of the large one 'W hen fine, soft material is  
being fed to the rol ls ; two of these may be nni ted for use 
with the distribu ter, A, Fig. 3. Material is fed to the hop
per through delivery spouts. For coarse, sharp middli llgs 
the distributer, A, only will be needed. The middlings 
from the spout, C, striking upon the curved face of the dis
tributet', wi ll be spread in a thin ,  even stream, which, falling 
upon the side of the hopper or the cant board, will be de
livered in an even st ream to the rolls. For fine, so ft mill
dlings the smaller distributer may be placed upon the apex 
of the other, and the spout so adjusted as to deliver neal' the 
upper apex. 

... . . . .. 
ROPE SERVING MACHINE. 

The frames are supported upon wheels adapted to run on I 
HARDWICK'S CLAW BAR, suitable rails for moving the machine along the ropes that are 

arranged in guides, A, on the top beam. Mounted on each 
can be qnickly refitted for use ; and as the plate can be more guide is a toothed wheel , B, which is geared with a master 
nicely fi mshed and bet ter tempered than the end of the com- wheel , D, operated from a crank , J. Each of the wheels, B, 
ili o n  bar, st i l l  gl'eatel' durahility is in�ured. carries a boss extending a short distance from the side paral-

Th i s  i nvention has been pat ented by Mr. James L. Hard- leI with the rope to which tbe tension device, E-called by 
wick, lock box 569, Cedar Rapids, Iowa. the inventor a "  mallet "-is pivoted to bear on �he rope. 

• , . ,  .. This device (Fig. 2 is a section of one of tue guides and ten-
Bessemer Steel Work8 In the l1nlted State8. I sian devices, anu Fig, 3 sbows a tension device and reel car· 

Tbere are 21 Bes.emer steel works in the United States rier divided in two parts and bol ted together to facilitate 
and 1 LD process of buildi n g. Tbese 21 works contain 46 the rigging of the machine to the ropes) consists or a cylindri
con verters, and 3 converters are building. The 
total annual capacity of the works completed is 
2,490. 000 net tons of ingots. The plant  bui ld- ,2 
ing is tbat of the Bpnwood Iron Works, a
Bt'n wood, W. Va. The States that have Besse 
mel' works are : Massachusetts, one, with two 

4 ton con verters ; New York, one, with two 7 ton 
con verters ; Penn'ylvania, n ine, with t wenty-t wo 

converters, and one building, ranging in size 
from 2 ton to 10 ton ; West Virginia, one, with 
two 5 ton con verters, and one building, which 
will have two 4 ton converters ; Ohio, three, 
with fi ve con verters, ranging in size from 4 ton 
to 10 tall ; Ill i no i s, four, with nine converters, 
ranging from 6 ton to 10 ton ; Missouri, one, with 
two 7 ton converters ; Colorado, one, with two 
5 ton con verters. 

The fir�t Bessemer plant in the United States 
was erected in Troy,  N. Y. , and made its first 
blow February 15 1865 ; the second was erected 
at Steelton, Pa. , and made its first blow June, 
1867 ; the third was erected in Cleveland, O bio, 
which made its first blow October 1 5, 1868. The 
largest Bessemer plant in the United States is 
that at Steel ton , Pa. , which contains two 7 ton 
and three 8 ton converters . The next largest are 
the Edgar Thomson, at Pittsburg, and the North 
Chicago, at Chicago, wh ich have three 10 tOll 
con verters. The domestIC works are now more 
than able to supply al l domestic  demands for 
Bessemer steel, and one of them recently receiv.ed 
a 10,000 tOD order from Canada for raiis. McQUARRIE'S ROPE SERVING MACHINE. 
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cal block of wood of considerably larger diameter than the 
rope, and having � groove along the side next to the rope, in  
which the rope i s  made to bear by the yarn which, in pass
ing from the spools, F, is carried around the mallet and the 
rope a coup le of turns, first passing through an eye in  an arm 
projecting from the mallet. The spools are pivoted in arms 
projecting from the mallet and from the boss, so that the 
spools and mallets are carried around the ropes. 

The guides are made in two parts, the upper of which 
may be taken off t.o facilitate the adjusting of the ropes, and 
the w beels, B, are also diVided for the same purpose. '1'0 
enable tbe attendant to turn the wlDdlDg wheels whi le  walk
ing by the side of the machine, and also to enable the  crank 
to be applied so as not to be interfered with by the ropes, 
the train of wheel s, H, is geared with 11 wheel on the shaft 
of the master wheel, D, the crank belDg applied to the shaft, 
H. The mach ine Will natu ral ly feed along by the pressure 
of the coils laid on the ropes against the ya rn being laid on ; 
but it w ill need to be pushed to some ext.en t by the attend
ant, and the pusb rod , K, is so arranged that tbp, force is ap
plied at tbe middle of the front end ; the rod extends back, 
so that the operator can push the mach lDe w i t h  the left haud 
while turning the crank with the right. 

Further particulars regardmg this ma�hine may be ob
tained by addressing the inven tor, Mr. Ar chibald McQuar. 
rie, Post Office, Buffalo, N. Y. 

... . .  , .. 
AN IMPROVED PLOW. 

The accompanying engraVll lg shows a plow which, 
although suitable for use on level ground and as a cultivator 
after planting, is more particularly intended to he used as a 
sidehill corn planter. The inner plow beam carries, near its 
forward end , a share secured to a standard,  and a coIter. 

The corn hoppel', E, is provided with a slide operated from 
the handle, D, by means of intermediate connect ing rods 
and levers. A supplemen tary plow beam, A. carries a share, 
standard, and colter similar to those on the main beam. 

STEVENSON'S IMPROVED PLOW. 

This plow beam is arranged to lie to one side of the rear 
portion of the main beam, as show n by the full l ines in both 
cuts, or to either side of the main heam, as shown by the 
full and doLted lines in the plaK view, to do tbe hill-side 01' 
special work required of the plow and planter. To accom

plish this pnrpose the beam is fitted to turn borizontally from 
tbe rear end of the main beam to opposite sides of the latter. 
The ends of both beams are slotted and connected by a l ink 
pivoted at  each end. When the  beam , A, is swung t o  a po-

sition in line with the m ain beam, i t s  share and 
colter fRce in a reverse direction to the forward 
share and col ter ; but when it is swung to  eit her 
side, the shares and colters face in the same di

rection with the rear ones to one side o f  those 
forw ard. The movable beam is held in place by 
a tooth on its free end, engaging wi th a latch,  C, 
on either side of the main beam. A very i m. 

pOl"tant advantage of this combined plow and 

planter is that the share . on tbe beam, A, mny 
al ways be l ocated on t he upper &ide of  the h i ll 

w u en at work, to operate as a covering shovf)J. 
This invention has been patented by Mr. James 

N. Stevenson, of Salvisa, Ky. 
-------.. ... ... ---------

Petrified Wood. 

The petrified wood which is so abun� 
Arizona, Wyomi n g, and Rocky M()un�n re
gions, is util ized in San Francisco , whete tbere 
is no w a factory for cutting and polish i rl'� these 
petrifacUolls  into mantelpieces, tiles, tahkt,s, lind 
other architec t ura l parts for which marble or 
�late is co mmonly used. Petrified wood is suid 
to be susceptible of a finer polish than mar hie or 

even onyx, the latter of which it is drivi ng  from 

the market . The raw material employed comes 

mostly from the forests of petrified wood along 
the line of the Atlantic a n d  Pacific Rail way. 
Geologists will regret the destruction of such 

in teresting primeval remains ,  and some steps 
ought to be taken to preserve cert!l.in tracts In 

their original state. 
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IMPROVEMENTS IN UPRIGHT PIANOS. 

Improvements in the constructiou of upright pianos have 
been in vented and introduced by the Ma�on & Hamlin Co. , 
of Boston ,  New York , and Chicago, which add material ly 

to the vallie of these instrumen ts, render ing them ca pable of 
tones of extraord inary purity an d beauty, and much increas
ing their d urahi l i ty ; overcoming in large degree the ten
dency to fall from the pitch and get out uf tune, which has 
been the most serious practicltl difficu l ty in the pianoforte. 

The princi pal of thl:'se i mprovemen ts, which we shal l il

lus t rate and describe, consists in a rl i fferent mode of fasten
ing the strings. Instead of holding them by i ro n  pins  d riven 

Fig. 2. 

into wood, as has heretofore 
been done, the Mason & Ham

lin Co. , by an ingt'nious in
ven tion , fasten each string di
rectly to the iron plate i tsel f, 
so holding it exactly, secure
ly, anri permanenny. From 
the inst abi l ity and change
able character of wond it has 
been im possible to n o  t h is 
when the latter mat erial w as 
employed . Yet upon such 
exact hold ing eviden tly de
pends very la rgely the qual i ty 
of tone of t h e  piano, and III 
sti l l greater degree its capaci ty 
to stand at correct pi tch. 

THE OLD METHOD OF �TRING-
ING PIANOS 

is shown in Fig. 4. X is It 
part of the iron pl ate, which, 
when securely bolted to t he 
heavy wood support at its 
back, y, forms the frame 
on which the strings are 
stretched. These stdngs are 
l leld by the iron wrest pillR, 
Z Z Z, which are s imply 
d riven i n to holes prepared for 
them in the w ood. Some
t imes the iron plate i s  extend
ed to cover the whole of the 
wooden fraffie, and in that. 
case bas holes through w hich 
the wrest pins are driven into 
the wood . In tuning the in
struments the iron pins are 
turned back or forward, wind
ing or un w inding, and so 
tighteni ng or loosening the 

strings. Disad vantages of this old met hod eviden tly are : 
1. It is difficul l  to tune t he instrument exartly. A vp.ry 

slight turning of the pin hack or forward changes the tension 
of the stri ng suffieiently to alter the pitch materially. The 
: 'uer bas, therefore. to turn the pin hack and forward re
p-eatedly until he h its, partly by chan.ce, the exact tension 
required . Sometimes he is compelled to effpct the sl ight  
d ifference I , eeded by bend ing the p in, or fO l cing i t  toward 
or away from the s t ri ng, so as to tigh ten or loosen i t  very 

sl igh t ly. Now ,  the hol d of the pin  u po n  the w ood , by 
w h i ch the string is held , is mainly through friction ,  and by 
the process of tU l i i ng t h i s  f riction is lessened , jnst as the 
hold of a rou nd nail i n  wood i s  diminished by t urning it 
round and bending to and fro. Thus 
every time a piano constl'llcled on this 
old Eystnn is  tuned , it  is more or less 
injured . It is not a rare case that the  
injury i s  so  great as  to  render the piano 
practical ly mel ess i n  a few year�, be 
cause it hecomes practically impossible 
to tune i t  with any reasonable approac!J 
to accnracy. 

2. A yet more important disad van
tage of this old m e th od of holding the 
stri ng's ari ,es from the changeable nn
ture o f  the wood, which s wells and 
shrin ks with atmospheric changes. It 
m ust be re membered that a very slight 
change in the t ension o f  the string w ill 
affect the pitch of its tone . Hence 
least changes in the wood,  w hich would 
ord inari ly be immaterial ,  al 'e o f  conse
quence here. The great liabi l i ty of 
pianos, as they uave been made. to get 
out of tune, arises mainly from th is 
cause .  and every player knows that its 
constant getti ng out of tune is the great 
d ifficulty in the use of the  piano.  The 
fact that tbe w bole iron plate of  the 
i nstru ment has  been securely bolted to 
a heavy wooden frame increases this 
d ifficulty, because in  swel ling and 
shr ink ing the wood springs the pl ate 
more or less. 

3. The heavy wood support of un
vibratlDg wood at the back of the iron 
plate IS a detriment to the i n strument,  
preventing the freest., fullest vibra
tion of its strings, and tending to 
m ake its tones dull and mixed with 

Ititufifi t jtutritau. 
THE IMPROVED METHOD OF STRINGING 

invented by the Mason & Hamlin  Co. , and introduced in  
their pianos, i s  s h o w n  in  accompnnying cuts. Fig. 1 shows 
a p iano w ith tbe fron t of  the  case removed. H i s  the i ron 
plate or frame, made Atrong enough to bear the full strain of 

Fig. 4. 

the st rings without any w ood support at Ill'. back, w hich i s  
so left open f o r  more perrect and free vi bration of  strings 
and reson ance of tones as reflected from tue sou:Jd board , 
which extends beh ind  the stri ngs to the top of the 
frame. B B i s  a meta l  flange cast in and forming  a part of 
the i ron plate or frame itsel f. Through this flange pass the 
screws, A ,  . to the 10weL' ends of wh ieh the strings are 
attached. 

Fig. 2 .shows on a larger scale a side view of the stringing 
device. by which the string  is fastened to the iron frame 
and its tension is regulated. 

Fig. 3 g ives a fron t  vie w of tbe same, soowing the upper 
parts of six -strings (producing two tones). 

A is  the screw threaded nut, by the turning of w hich the 
strings are drawn up or let down. B is a flange, cast. in and 
a part of the  iron plate Hself. 0 i s  the Rcrew headed blade 
to which the stri ngs are attached. D is the gui de which 
h " lds the scre w headed blade i.n position d u ring the proeess 
of tU lling. E is the mual pressure bar wh ich holds t he st ri l l g 
firmly to the  upper bridge. F is the upper bridge. a triang-u 
lar pi.ece of  metal, 'on wHich the strings rest, and are pro-

355 
perly spaced. G i s  the string itself. H H is a part of the 
iron plate or frame on which the stri ngs are stretched.  

It wil l  be seen that by this method o f  stringing,  the em
ployment of wood, either  for the 'fastening of the strings or 
the support of tbe i ron  frame at its back,  i s  entirely d ispenR
ed wi tb ,  and so the d isadvantages of its use are avoided ; 
metal w i t b  its greater strength and comparatively ctange
less character being substituted . Principal advantages 
claimed for th is  method of stringing are : 

1 .  Pecul i a rly bright and pure musical tones are produced. 
The strings, being exactly and permanent ly  held at eHch end, 
are not liable to (he imperfect or false vibrations w h ich are 
i nevitable in the 
o l d  w a y o f  
stringi ng. Then 
the absence of 
the wood at the 
back of the me· 
tal frame is a 
material advan·  
tage,giving great 
freed om to the 
tones produced 
by the vibration 
of �trings as per
fect ly reflected 
from the sound
iug board. 

2. Permanence 
in good qual ities 
o f  tou e  i s  se
c u r e d .  T h e  
strings remain as 
properly 8tretch · 
ed on the iron 
frame, and are 
not su bject to 
the un favorable 
changes com i n g  
from fasten i ngs 
i n changeable 
wood. 

3. The piano 
is ea�ily and ex
actly tuned, and 
!Jas €xtraordinn 
ry capaci ty to 
remain in tune. 
Under t h e  old 
sy stem consider· 
able force was 
required to turn 

Fig. 3. 

the wrest pin, antI one revol ution o f  i t  t i gh telled or loosened 
the string as much as the w h ole circum ference of  the pin. 
By the n e w  system a com plete revol ution of the tuning 
screw tigh tens or loosens the st ri ng only the width of one 
thread of the screw, requiring propor t i on ately less  force to 
operate i t .  Exact work is  t hus rendered easy. 

The m etal frame and fasten i ngs are not l iable to change. 
After a few tunings, sufficient to take out the mere stretch 
of tbe strings, they remain as set, and the piano hardly re
quires tuning at all. :Moreover, it is not injured by tun i ng, 
as must he the case with wrest pins s�t in wood, as has  
been sbown.  These pianos are, evidently, peculiarly 
adapted to posi tions where tuuers are not readily avail-

able,  as well as to cl i mates which in
volve trying cond i t ions, not only as to 
temperature, h u m i d i ty, etc . ,  but also 
from ravages of i nsects ,  which in  some 
countries so destroy the fiber of the 
wood that in  a short time w rest. pins 
lose thei r hold upon it, and the instru
ment becomes uReless. 

Otber improvements of lIIinor im
portance are incl uded in th ese p ianos. 
One is an improvemell t upon the French 
u pright action, now very generally 
med, by w hich its capaci ty for rap id 
repet i t ion of tones is much increased.  

The cost of  these pianos wi l l  be some
w ha t m"re than I hat or instru men ts con
structed on the old system ; but advan
tages obtained eviden tly warrant th is. 

mere noise. Fig'. I .-MASON & HAMLIN'S IMPROVED UPRIGHT PIANO. 

The Mason & H amlin Co. are well 
known as having been the first to in
troduce and manufacture the Ameri
can organ,  w h ich has now become the 
most popular and l a rgely used of large 
m us ical i n ;;trumen ts. Their very suc
ces;;ful experience in the manufacture 
of 1 50,00U organs has am ply fitted them 
for the im provement of mu�ical instru
men t s, and given them a worl dwide 
repntation w h ich tbey would be very 
u n w i l ling to jeopard ize. They have, 
t.herefore, been experimenting with pi
an os several years, and t esting their im
provements in every way before being 
willitlg to  give them to the publ ic. They 
have now obtained and thoroughly 
tested results which w arrant them in  
the ext ensive manufacture o f  their new 
upright pianos. 
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The Burning oC Iron and Steel. 

Iron that has been rai sed to neal' its temperatUl'e of fu�ion 
ana slowly cooled is designated as " burned " or overheated 
metal. It is both red short and cold sbort., and exhibits a 
coarse, crystalline structure and a bright glistening frac
ture. Such i ron contains  oxygen . But this oxygen is not, 
as is comm only believed, derived from without during the 
heating ; but it was previously contained iu the i ron itself 
through the medium of the scoria or slag impurities mixed 
with it. When the iron is raised to the fusing heat, or near 
it, a chemical reaction takes place ; the metal l ic  iron reduces 
'he sesquioxide to protoxide, which, by being dissolved in 
the i ron , alters the properties of the latter. The coarsely 
crystal l ine quality of iron so treated is n ot due to the pre
sence of the oxygen. The metal usually contains a notable 
quantity of phosphorus, which is wel l  known to give a 
coarse grain accompanied by the quality described as cold 
short. The crystal lization takes placc during the slow cool
ing While at rest. The greater the proportion of phosphorus 
present, the lower is the temperature to which the iron may 
be raised wi thout being lmrned. Pure iron should not take 
up more than 0 ·25 per cent of  oxygen in solut.ion .  Though 
this substance does not greatly affect the ductility of the 
metal w hen cold, it acts l ike sulphur on its malleabi lity. 

The qualities of steel also undergo change when heated 
to a high temperature, or when subjected to a lower tem
perature for too long a time. The richer the steel is in car
bon, the lower is the temperature at which the change takes 
place. Therefore, the harder the steel , the more carefully is 
it to be dealt with in the fire. Such overheated steel be
comes coarse grained and brittle ; that is, cold short. If  the 
temperature be i ncreased, showers of sparks are thrown off, 
and tbe steel is said to be " burned . "  The alteration 
brought about in th is  way has general ly been attributed to 
a d i minution in the proportion of the carbon constituent, 
thuugh tbis assumption is not warranted by the resnlts of 
analYRis. The presence of manganese and silicon is of more 
weighty consequence. When steel containing these is heated 
it is n ot the carbon ,  but the manganese and sil i con, that first 
becomes oxid ized , and there results an i mport.an t cbange in 
the properties of the steel. Later the carbon is oxidized ; 
and while the oxide of carbon escapes, those of the man
ganese and silicon remain behind, and the whole mole
cular struc t ure of tbe metal is altered. If the heating be 
carried still further, the iron will next be oxidized. A 
cast i ron furnace door, exposed for several years to the 
flame of a coal fire, was found to contain 27 ·8 per cent 
of oxygen, in combination with iron, sulphur, nickel, cop
per, phosphorus, and arsenic. The cause of the sparks is 
not tbe combustion of the carbon, and the consequent 
generation of carbonic oxide gas, but the escape of gases 
imprisoned in tbe steel . Similar results may be brought 
about by expos ing the steel to a lower temperature for a 
longer time ; the oxidation of the consti tuents will, in this 
case, be effected in the order mentioned above, the only 
difference being in the slower action . Steel altered in t.his 
way is wel l described as " dead ."  A regeneration of the 
metal by mechanical treatment is bardly possible, since 
tbe original chemical composition cannot be restored by 
such means. -Jahrbuchfur den Berg- und Huttenmann. 

'4 '4 • • • 
An Interesting Bellc. 

A writer in the Panama Star-Herald says : Recently I had 
the p leasure Olf examining an old piece of SpaniSh  ordDftllce. 
It is a brass breech-loading cannon, the property of our es
teemed friend, the Bishop of Panama. The exact measure-

Jtitutifi t !tuttitau. 
sbot with lead to secure accuracy of aim, and prevent the 
loss of tbe gases generated by the explosion of the powder?  

The weight of  this very interest i ng relic of the Spanish 
Main of " ye olden days " is  probably 125 pounds. In view 
of its antiquity, the symmetrical proportions are excellent. 
While Lieut. Napoleon Bonaparte Wyse's expedition was in 
the Darien, tbree guns of  this type were discovered and 
brought to Panama. The gun under consideration was pre · 
sented to Bishop Paul, and the others are in the Paris 
Museum. 

. . .  , .  
A :NOVEL FIRE ESCAPE. 

A bag or chute made of canvas or other suitable material, 
and open at both ends, is folded regularly and placed upon a 
truck provided with wheels and handles. One end of the bag 
is secured firmly toa  frame hinged to the truck in such a way 
that when raised to a vertical position its lower ends will rest 
on the ends of the side bars of the truck trame. At the 
hinged end of the frame is arranged a cushion that can be 
placed over the window sill. The end of the bag is secured 
to the frame in such a manner that it can be entered through 
the frame. The frame is held in a vertical position by 
hinged side braces, and the top cross bar is of such length as 
to extend beyond the side bars of the window frame. The 
lower end of the bag is provided with handles. 

To use the fire escape the truck is rolled to a window, 
the frame is swung to a vertical position, and the bag is 
dropped out of the window. The weigbt of the chute 
presses the top cross piece of the frame against the up
rights of the window frame. The cushion is placed over 
the sill. and the lower end of the bag is held by a few power
ful men, who grasp the handles, and thus prevent the bag 
from hanging vertically, as it is necessary that it should have 

WINDl'II.AYER'S NOVEL FIRE ESCAPE. 

a certain inclination to prevent the persons from sliding 
down too rapidly. The people to be rescued step through 
the frame into the chute and slide down, the speed of the 
descent being checked by pressing the knees and elbows 
against tbe bag. 

Further particulars regarding this fire escape can be ob
tained by addressing the inventor, Mr. A. J. Windmayer, of 
Fort Madison, Iowa. 

ments of this shapely piece of art illery are as follows : • I • • .. 
The diameter of the bore at the muzzle is three i n ches. Dispatch i n  the Machine Shop. 

Back of tbe muzzle band, on a raised square measuring two The importance of a reputation for promptness tn the ful-
inches by two, is tbe letter R, for Rey. The  circum ference fillment of engagements, and the execution of orders on the 
of the muzzle band is eighteen and a hal f  inches. The cir- very day they are promised , is well i l lustrated by an in
cum feren ce of the secontl band is th irteen inches. The ex- cident related in a contemporary, The Industrial World. 
treme length of the piece is forty·iour inches. The di�tance A short lime since a party who contemplated having  
between tbe  edgcs of  the trunn ions i s  n ine  and  a half inches, some expel l sive machinery made was inquiring where he 
their c ircumferencll is seven and a half  inches, and their d i- had best send h is  order. A friend �uggested tbe name of a 
ameter two and one·eightb inches. The first part or swel l well known machinist near at hand. The reply to this 
of the breech, just back of the trunnions, measures twenty- suggestion was : " Wbile I know A to be one of the best 
one and a bal f inches. Circumference of the breech at i ts machinists in the town, yet he is so proverbially slow that 
thickest part, twenty-one and a half inches. Thickness of tbere is no telling when he would complete tbe work. I 
its sides, one and a half  inches. Internal diameter of the can not afford to take the chances of his delays . "  A did not 
bore where breech block closed tbe gun,  three inches and an get the job ; it was given to a firm who bad a superior 
eightb .  In the upper posterior third of the breech, on both reputation for getting out work in a satisfactory manner 
sides, are two slots, measuring two incbes and a hal f  hori- with great dispatch. 
zon tally by three-quarters of an inch wide. These unuoubt- This order was the beginning of a very large business, 
edly were used for passi t lg a transvtlrse bar, that held the and it i3 safe to say that A's reputation for negligence lost 
block in posi tion during traveling  and firi ng. In the under h im business the profits on which would, in a short time, 
surface of the breech chambet' there is an opening, square have amoun ted to no less than ten thousand dollars. How 
externally, measuring half au inch ; it tapers off to a small many similar customers A has lost on account of his lax 
round bole til at enlers the chamber about its center. OIle metbods, no one knows. It is probable that his losses in 
can hardly fancy that it was the firing hole. A careful ex- this respect amount to many thou�ands of dollars, for be is 
aminat ion leads one to suppose that as the block fitted with only doing a limited business, notwithstanding bis reputa
almost matbemat ical accuracy, this opening was probably tion for good workmansh ip  is second to none, he being 
left to allow air to escape in closing tbe breech, and permit capable of successful ly complet ing all sorts of the finer and 
rapid firing', etc. Tbe measurements of the breech cham- more intricate mechanical work. 
bel'S are five and a half inches longitudinally by four and a There is nothing that can be seemingly more vexatious than 
balf  i ncbes transversely. the customary delays in perfecti ng machine work .  While 

The gun evidently was designed and cast upon well knowu it may be true that in tbis kind of employment there are 
scientific principles, such as are recognized to th is day. The numerous unexpected occurrences tending constantly to de
upper part of tbe breech lock, fitted under a strongly cast feat the prompt dispatch of work, yet these difficulties are 
shoulder of brass, in the tbickest part of the side of tbe borll, such as can be overcome by the display of extraordinary 
just inside the trunnions. As stated , the diameter of the exertion and by paying a due regard to the minute details 
bore anteriorly is three inches ; posteriorly, three inches and of the business. Machin ists have frequently a fault of ac
an eighth. Did the early Spanish artillerists cover thei J· ceptiug orders for more business than they can do within 
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the time �tipulated. In their endeavors to fill their shops 
with work, they book more orders than they can take care 
of, and hence let their engagements get abead of t.hem, re
sulting too often in delaying i mportant jobs, and in keep
ing everybody connected with the business in a bad temper. 

It can readily be conceived that when a man orders a 
macbine completed on a particular day, and bas made bis 
arrangements in accordance with a bel ief that the macbin ist 
will live up to his engagement, the d isappointment in the 
event of a non-fulfillment must be very great, as in not a few 
cases is also the loss. 

Al l tbat some people care for is to p;et the orders on their 
books, and l i ttle regard is paid to tbe time when they are 
filled. 'rhis is a wrong which will operate seriously to the 
discredit of the offending machin ist. 
� If there were no loss of trade, no Qecline of reputa
tion, or other ill -effects of the inexcusable course, a due re
gard for doing what is just and right sho uld i nspire the ma
chin ist to do his work promptly and in the best manner. 

When a man leaves an order and agrees to pay a price for 
work done for him, there is an obligation on the workman'S 
part to perform it in manner and form as agreed. Notbing 
avoidable should be allowed to prevent the honest conSUDl
mation of this agreement. 

There are occasionally valid excuses for the non-fulfill
ment of an agreement to get out machinery at a specified 
time. In such instances no blame can attach to the ma
chinist, but it IS safe to say that n inety per ccnt of the cus
tomary delays in mach ine shop practice might be prevented 
by intel l igent foretbought or by extra exertion. 

.. , . ,  .. 
G UlDbo. 

On tIle Canadian Pacific Rai lway, west of Winnipeg, it 
is noticeable that all the prairie land is free from Rtones. 
For great distances along the l ine, one bushel of stones could 
not be gathered in fi fty m iles. In the neighborhood of 
Brandon the soil is gravelly, and there are some large bowl
ders, which are striated in the east and west direction ; these 
are tbe only bowlders to be met with for 400 miles from 
Winnipeg. 

The absence of earth-worms and slugs is a marked feature 
of this soil. When d ry, it is hard to work ; d u ring the sum
mer it can scarcely be plowed ; when wet, it adheres so hard 
to carriage w heels and boots, that i t  can only be re
moved by being scraped off. A very little moisture pro
duces this st.ate. It is very difficult to work in this condi
tion ,  as it cau searcely be cast off the shovel or the scraper;  
with 20 per cent. moisture it somewhat re�embles hai r-set 
mastic or glue. The most adhesive qualities of this soil are 
termed " gumbo ."  V{hen " gumbo" dries, it bakes too 
hard to be plowed ; on several occasions it was taken out 
with picks, in large blocks, and laid by hand in the dump. 
In its worst cond ition of moisture it will hold the boofs of 
horses working in it and pull tbeir shoes off ; this has oc
curred repeatedly, and within one hour of their havi ng 
been set. The authors kiln-dried and soaked �ome of it, and 
found it would absorb 72 per cent. of moisture before be
coming " slurry." 

The frost penetrates the ground to a considerable depth. 
In the excavations for the main sewer in Winnipeg some 
years ago, a layer of frozen clay, 12 i nches thick, was found 
8 feet bel ow thr. surface in the month of August. Tile pre
sence of frost in the lower layers of tbe subsoil is not pre
judicial to the growth of the crop. The soil does not  heave 
when the frost leaves i t  in spring, which is a marked d iffer
ence to the clay <3uhsoils of the eastern provinces. Houses 
can be built on sills laid on the surface of the ground ;  foun
dation walls or piles nave to be carried down 8 feet. Frost 
has a beneficial effect on the earthworks, crumbling down 
the " gu·mbo" and causing it to fall like fine garden soil. It 
also consolidates the embankments. 

.. I . ,  .. 
Robert Henry Sabine. 

This eminent el ectrician, wbo is well known for a variety 
of useful works, d i ed in London on tbe 24th of October. 
Sabine was born at Dorchester on November 6, 1837, but 
subsequently lived at Bristol with his father, Mr. H. S, 
Sabine, a solicitor. Educated at Bristol, he en tered his 
father's office at the age of  seventeen ; but man i festing a pre
ference for engi nel!ri ng studies, he was scnt to Manches ter 
to enter an engineering firm, and there met the late S ir  
William S iemens, who engaged him as an assistant. In 1859 
he weut til the Mediterranean on H.M. S. Fi rebrand to test the 
Siemens deep sea tbermometer, and afterward was transferred 
to the Berlin works of Siemens & Halske. He subsequently 
engaged in cable work abroad, and fi l ially left Siemens, 
Halske & Co. to become a consulting engineer in 1867. In 
1871 he became associated with Sir Charles Wheatstone in a 
private factory, whicb afterward developed into the British 
Telegraph Manufactory. Here tlte first Gramme machines 
were made, and many in teresting experiments in electric 
lighting carried on. Sabine was married to Sir Charles 
Wheatstone's second daughter. For some years he was in 
partnership with Sir Samuel Canning. His best known 
works are the " Electrical Tables and Formulre," which he 
prepared w i th Mr .  Latimer Clark, and his " History and 
Progress of the Electric Telegraph, "  which, although over
weighted with the productions of Messrs. Siemens Brothers 
to the excl usion of other inventors, is nevertheless a clear 
and correct work. His best known rEsearch i� on a 
. .  Method of Measuring the Contour of Electl'ic Waves pass
ing through Telegrapb Lines, " and his most original inven
tion is perbaos the " wedge and diaphragm photometer. " 
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I than the most improved steam engine can gi ve us of the 
stored up energy of the coal that is devoured in the furnaces 
under the bOIlers. With all this advantage, electric bat-

Electricity fi"OOl Machine Belt8. terJ(,s are not used to drive machines with any hope of eco-
To the Editor of the &ientijie American:  nomical results. 

Seeing  in this week's (Nov. 15) SCIENTIFIC AMERIOAN Zmc has been gathered from the earth as an ore, it has 
and SUPPLEMENT notes aboll l electricity on machIne lJelting, been converted Into a metal, or the metal has been gathered 
in wh ich I was very much interested, I concluded to send from the ore by means of  coal and much labor ; its market 
you a word of my experience, hoping some others may do p rice is measured by the cost of Its production . To burn 
the same, who may have it. up zinc at five cents a pound 10 actds costmg but few cents 

We have at present a very marked production of electri- per pound, with a certain ty of get ting from the metal 70 or 
city on a pail' of elevator engines in a very unfavorable 80 per cent of its theoretICal energy in motIve force, yet 
place, it being in a basement of a large warehouse for stoved, makes the venture a more costly one than the burn Ing of 
This basement is very moist at al l t i mes, and the engines are coal under a boi ler with the knowledge that we are at the 
well connected electrically through the steam pipe to boiler best getting but little more than ten per cent of the theo
and feed pump, and to the ground by water main, also steam retICal power that lies h idden in that coal. Tbe electriCIty 
traps i n the ground ; tbe engines being set on large stone that is now lightmg our streets, the electricity that is uti : 
slabs. In spite of this, they at all times produce enough ized in places to drive the street cars, has behind It the 
electricity to be seen. I have seen sparks 27,t; i nches long, steam engine or the waterfall .  the windmill. or some other 
this heing from the belt to nearest pomt on the frame of the motor. 
engine. Another effect is that botb k i nds of electricity are By means of a �team engine we drive a nynamo electI'lc 
produced , the e lectricity bei ng reversed when the engines machine, ano the electricity thence proceeding lights our 
are reversed. When the bel t  i s  run DIng from the lower side streets or may be reconverted, with some loss, back into the 
of drum pulley to  eng ine pulley, positive electrIcity escapes power that created it; for one dynamo machine can be made 
from ed ge of belt to brake rod. Wben the belt ru ns in op- thus to drive another, tbe electrlCity bei ng carried from one 
posite direction, negative electricity escapes from the frame to the other by proper conductors. What ,  t.hen, IS electricity 
of engine to face of belt. To judge from the experIment  as  we now use  i t  in the  way of  power, but as  the belts and 
I made, as below  mentioned, a moist temperature does not the gearIllg that carries our steam power to the machines ? 
seem to totally prevent the production of electricity. I have It is a belt wIth more or less sl ip .  But this is not to remam 
brushed the edges aud face of bel t w ith a h an dful of moist so forever. Tbe future of electricity as a power is fuU of 
waste, after w hich the sparks were as usual. E ven on raIllY promise. The coal we now squander, using but a smaIi per
days I have noticed the sparks 1 0  pass the same, when I was centage of Its theoretIcal dynamic force, is capable of yield
not able to produce any with the plate macbine .  ing i ts energy either as  beat or as electricity ; and tbe tIme 

I have no doubt. about the sparks set.ting fire t o  combust!- w ill come when we will not bUrD this coal to boil water, and 
hIe dust. I have bU l'Dt holes th rough paper!! of several III I hat boiling lose say 1,000 n n i t s  of Its heat at the momen t 
thicknesses. The sparks are of a very blUIsh to a yek.owlsh of the conversion of water i nto steam , lose all thIS, never to 
color, with a loud crack, the passage of neg:tt Ive be10g most be getting i t  back, but we will take from the coal its energy 
bluish .  I notice by running a w ire across the facll of belt, i t  in the form of  electriCIty, we hope in more neal' ratio to  its 
reduces the size of the sparks, but it did not prevent the true value, and then we can convert t hat energy into wba.\.
production of same .  Have OI l ed the belts with cas�or OIl soever other form of energy we may require. The best that 
witbout produci n g  any change. science can do is to point ont just what energy there is in thiS 

The elevator engines are made by Crane Brot hers, of th is or that source of power. The most we can hope to utilize of 
city. They are a pair o f  4, 000 pounds capac i ty, double vel" ' th is  energy as power w il l  never am ount to 100 per cent. 
tical engines , i n  the basement of .the new stove warehou�e of Nature gives us nothing without exacting something in  
Rathbone Sard Co. , runn ing for two hours every w orking payment. 
day. A .pound of water is the same as a pound of metal so 

I hlive no doubt there are engines in more favorable places far as i ts power from gravity is concerned. In falhng 
than these wh ich do not prod uce electricity. G. A. H. through space i t  will exert just as much force as any other 

Chica!!:o, Ill . . Nov. 17, 1884. pound weight is capable of doing, and no more ; it will do 
the wO l'k due to one pound fallIng D.t any p;iven velocity lesf! 

First Princlple8 for Young MechaniCS. the friction' of the  machine  OT of the moving parts. We 
A well grounded knowledge of the great l aw or p1'1 nciple turn water into steam wi th a certain  knowledge of the 

of conservation of energy should be taught with the mul t i- powel' that can be gained by uding the elastic vapor as a 
plication table. It can be so taugbt if the teachers them- spring, or we may tear . the gases, wb ich combined form 
selves are certai n that there is in the universe only so much water, apart, and use these gases in recombination to pro
energy, and that we cannot make one particle more than al- duce power, out less power than was taken to teal' them 
ready existed. With a clear u uderstanding of this principle, apart, never more. 
no t ime w il l  be . wasted 10 search after perpetual motion Science has made us so sure of these facts t hat we can 
machines, and  fewer mistakes wi l l  be made by real ly earnest base our fai th on them, and w ith th is  knowledge we are 
seekers after improved machines for use or improved wi l l ing that others than ourse lves shall invest the ir  money 
methods. Wben a young man brings to me some wonder- i n  machines whieh are claimed to be ab le to uevelop from 
ful improvement over tbe ordinary crank m otion , some de- fi ve drops of pure water i nclosed in a ball, power en ough to 
vice that is to supersede the c1'8uk of the steam engine, a p ropel the largest steamship across the ocean. It is ignor
fee l ing of utter helplessness comes over me ; I know \lot ance of the unalterable laws of physics that leads ignomnt 
where or how to bei!;in ; he has had no opportunity to l earn people into squandering money on so-called wonderful in 
the  si m ple la ws of  mechanics, and  1 0  poin t  out  the  fallacy ventions that, out  of  nothing, are to  g i ve us  great results. 
of his argument means to teach h im the laws of mechanics, An ignorant man will spelld his t ime pondering over per
so I can only say to him, " Don't," and may advise him petual motion  machin!:'s, so will a man with brain gone 
what book� to read . wrong ; the first will quit his folly with more 1earning,  the 

We hear or read almost daily of the wonders of science, second finds hiS home in the madhouse. A third and w orse 
and what is to be accomplish ed by electricity. .. It i s  to be I class aim to deceive, and,  for a time, many a one has done 
the great power of the future, " Is it a power no w ?  We so. When shrewd ignorance resorts to d ishonest methods, 
may use i t  indIrectly to drive machmery, we may make use the confiding public is apt to suffer in pocket.-Coleman 
of it to propel the cars on our street roads, but is it a power Sellers. 
in tbe sense that steam is a power ? Let us think of this a 
few moments. We call steam a power, and  our factories are 
driven by steam power ; or we call water w hen falling a 
power, and we dri ve the machinery in other factories by 
water wheels ; or we pump w ater into the reservoirs at Fair
monnt  by water power Wbere we have no fall of water, 
and where fuel is scarce but wmd plen ty, we grind corn in  
a mill d ri ven by wi n d, and the  wind is our power ; these 
and other sources of  power may be called primary powers. 

Secondary power is that which is  transmitted from the 
pri me motol' to a machine. One macbine may be driven by 
bel t  power, and another may be driven by gearing, etc. 
Electricity, as we now use It, as a power must be classed in 
its greatest economy with the secondary powers, with the 
bel t 01' the gearing, n ot with the steam engme and the w ater 
wheel .  We dig from the earth coal that contains the stored 
up energy of the slln's heat expended on forests that ex isted 
long before man came to live on this planet. We burn that 
coal u nder Ol1r boilers, and the steam generated by this ap
pl ication of heat to water is used to drive the pistoil of the 
steam enginE', and from thence IS the power conveyed by belt 
or gearmg by sbafts. or even by electricity, to the machines 
to be operated. We can burn up zinc in costly acids, 
and generate electricity tbat can be used to d l'lve an electdc 
engine ,  and so in turn operate machineFl exactly as in the 
case of tbe steam engine. In th is  case electricity is a power 
exactly as steam IS to be considered as a power ; and wbat is 
more, t.Iie electrie Latte .·y will giye' us more nearly"the whole 
of tbe stored up energy of the metlll eaten u p  in  the battery 

A. SOloke Burning LocoOlotive. 

A new locomotiv�, invented by Mr. Charles B, Coventry, 
tried on the Chicago and NOI'th western Railway, has 
given great satisfaction. Dnring t wo succeedi ng weeks it 
has heen on trial on the suburban trains on the Chicago, 
Rock Island, and Pacific. The poorest qual i ty of bitumin
ous coal was used , and yet at n o  time, al t hough at one point 
it ran 50 miles an hour, did any black smoke come out of the 
stack. Not a particle of c inders aud dust WAS thrown out. 
The smoke that was emitted was thID and white looking
much like escaping steam. There wa3 no bad o:1or from 
escaping gas, as is the ca�e in ordinary engines. Mr. Coven
try explained that the gaseR on ordinary engines are nsually 
thrown out of the stack, which is the calIse of the density of 
smoke. 0" his engine the gases are all burned , and that is 
what CBuses the absence of smoke, which results, of course, 
in B saving in fuel. The new locomot ive presents an entire
ly d ifferent appearance from those now in use. Instead of 
having a large, conical-shaped smoke stack in front, 
it has a straight  smoke stack, simi lar  to those in use on lo
comotives in  England and Europe, in the rear just in front of 
the  cab. The boiler has two sets of flues, small ones in the 
lower part and larger ones in the upper part. The smoke 
runs twelve feet tbrou!h the lower flues, and then returns 
by tbe larger fl ues to the rear, where the smoke stack is 
placed. Thus the smoke traverses twenty-four feet before 
reaching the smoke stack, instead of twelve feet, as is  the 
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case in ordinary boilers. The heavy cinders and dust. not 
being able to rise from the lower small flues into the upper 
large ones, fall into a smoke arch in front and can be emptied 
on the  ground at any tIme. There is another smoke arch to 
catch the l ighter particles of dust and ashes at the end of 
the large I '  flues in the rear of the boIler. Thus nothing but 
a lIght white smoke passes through the smoke stack in the 
rear, and no cinders, sparks, or fire IS thrown out. 

. . . � .  

°Y8ter8. 

The oyster industry is rapidly passing from tlIe hands of 
the fishermen in to those of oyster culturists. The oyster, 
bemg sedentary., except for a few days in the earliest F.tages 
of Ats existence, is easily extermmated in any given locality, 
since, although it may not be pOSSIble for the fishermen to 
rake up from the bottom every individual, wholesale 
methods of capture soon result i ll covering up or otherwise 
destroymg the oyster banks or reefs, as the communities of 
oysters are tecbnIcally termed. The maIn  difference be
t.ween the oyster industry of America and that of Europe 
hes 10 the fact tbat i n  Europe the native bedfJ have long 
since been practicaD:y destroyed , perhaps not more tban 6 01' 
7 per cent o f  the oysters of Eu rope passing from tbe native 
beds dIrectly mto the hands of tbe consumer. It is proba
ble that from 60 to 75 per cent are reared from t he seed in 
artIfiCIal parks, the remainder having been laid down for a 
tIme t o  mcrease in size and flavor ltn the shoal waters along 
the coasts. 

In the United Sta tes, on the other hand, from 30 to 40 per 
cent of all the oysters consumed are carI'led from the nat ive 
'>eds dIrectly to market. The oyster fishery IS every where 
carried on m the most reckless manner, and in all direct ions 
oyster grounds are becoming deteriorated, and in some cases 
have bep.n ent l l'ely destroyed. It remains to be seen whether 
the governments of the States will regll iate the oyster fish
enes before It IS too late, or w ill permIt the destruction of 
these vast reservoirs of food . At present  the oyster is one 
of the cheapest articles o f  d Iet in the United States, while in 
England, as has been well said ,  an o:yster is usually worth 
as much as, or more, than a L1 ew laid egg. It ('an hardly 
be expected that the p rice of American oysters wil l  always 
remain so low as at present : but, taking into consideration 
tbe great wealth of the natural beds along the en tire Atlan
tic coa�t, it seems prohable that a moderate amount of pro
tection will keep the price of seed oysters far be low the pre
sen t European rates, and that the immense stretche� of sub
merged land along our coasts especial ly suited for oyster 
plantmg may he utilized and may be made to p roduce an 
abundant harvest at a much less cost than that which ac
f10mpanies the complicated system of culture in France and 
Hol land. G. Brown Goode. 

4 . . . .. 

AniOlal8 a8 BaroOleter8. 

SaYI:! a writer in the Oineinn ati Enquirer: I do not know 
of any surer way of predict i ng  the changes i n  the weather 
than by observing the habits of the snail .  They do not drink, 
but imbibe moisture during a rain and exude it afterward� 
ThIS animal is  never seen abroad except before rain, whp.n 
you Will  see It climbing the bark of trees and getting on the 
leaves. The tree snall, as it is called, two days before a 
rain wil l  climb up the stems of plants, and if the rain i s  
going to be  a hard and long one, t hen  they get on  the 
sheltered SIde of a leaf, but if a sbort J ain on the outside. 

Then tbere are ot ber species that bel ore a rain are yello w ;  
after it, blue. Others indicate rain by holes and protuher
ances, which before a rain rise as large tubercles. These 
wIll begin to show thems"lves ten d ays before a rain .  At 
the end of each tubercle is a pore, which opens  when the 
rUID come!'., to absorb and draw in the moist.ure. In other 
snails deep indentations, beginn ing at the head between the  
horns, and ending with the join ture of the tail, appear a 
few days before a storm. 

Every farmer knows when swallows fly low that rain is 
coming ; sailors, when the sea gulls fly toward the land
when the stormy petrel appears, or Mother Carey's chickens, 
as they are called , predict foul weather. 

Take the ants : have you ne ver 'noticed the act ivity tbey 
dii'play before a storm-hurry. scurry, rush ing h i ther and 
yon, as if they were letter carriers making six trips a day, 
or expressmen behmd time ? Dogs grow sleepy and dull, 
and l ike to lIe before a fire as ra in  a pproaches; chickens 
pick up pebbles, fowls ro! . 1D the dust, flies sting and bite 
more viciously, frogs croak more clamorously, gnats assem
ble under trees, and horses display restlessness. 

When y o u  see a s wan flying agaimt the wind, spiders 
crowding on a wall, toads commg out of their holes in un
usual numbers of an evening, worms, slugs, ano snails ap
pearing, robin redhreasts pecking at our windows, p igeons 
coming to the dovecote earl i er than usual, peacocks squall
llIg at night, mice squeaking, or geese wasbing, you can put 
them down as rain signs. Nearly all the animals h ave some 
way of telling the weather in advance. It mny be that the 
altered cond i tion of the atmosphere with regard to e leCtri 
city, which generally accompanies cbanges of weather, 
makes them feel disagreeable or pleasant. The fact that the 
cat licks herself before a storm is urged by some naturalists 
as proof of the special i nfluence of electrici ty. Man is not so · 
sensitive. Yet many people feel listless before a storm, to 

Bay not.hing of aggravated headaches, toothaches, rheumatic 
pains, and last. but not least, corns. 
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Jritut ifi r �mtti rau. 
A NEW ELEVATED TRAMWAY WITHOUT RAlLS. base ; and strong in i t s  majesty and popularity, it was able 
Tbe question of the Paris Metropolitan Railway is tbe to say, ' You c�nnot pass ! '  This  was the obstacle, the for

order of the day, and not a week passes w i thout the presen t- tunate ohstacle if there evet' was one, that preven ted the 
ation of some new project, which is very naturally commission of a piece of foolish ness wi t hout appeal . 
superior to all others-at least in the mind of i ts pro- " But, leaving the Opera out of view, would it have been 
moter. possible to allow two elevated rai lways to pass in such 

Whatever be the future in store for the one that we de- streets as Montm artre, fOMlxam ple ? These roads would 
sire to lay before our readers on tbe present occa3ion,  it j have toucbed each other, and would have grazed the houses 
would be difficult to deny it its dominant Cbaracter-origin .  and completely closed the street. A new causeway would 
ality. The following IS a resume of  the considera· 
tions througb which Captain Edward Mazet w as led to 
invent his " New Metropol itan Railway wi tbout Rails, 
Cars, Bridges, or Tunnels. " The sequel wi l l  show in 
what measure the system justifies its appellation. Two 
systems of metropol itan rai l ways are in presence, viz. , 
the underground and tbe elevated. Captain Mazet 
makes short work of the former of these : " What pre
vents and always w ill prevent the establishment 
of the first of these systems in such a city as 
Paris, i s  that it would have been necessary at the 
original formation of the c ity . in view of its present 
and future extension , to combine in advance the d iffer· 
ent routes that would have to he taken later on, without 
any possible entanglements, by the sewers, the water 
and gas mains, and tbe telegraph and telephone tubes, 

Fig. 1. 

etc. , and finally to make provision fer a free and sufficient have bee n created on a level with tbe first stories, while 
space in  wbich a doulJIe .track railway could run wi thout the horses and carriages would have moved ahout in a forest of 
necessity of changing any of the sewers, mains, etc. , now ex· cast iron pi llars. 

. 

isting. " Financially speaking, the affair was a colossal one. Mr. 
,c But, as one could not foresee what Paris would become, Songean, the presiden t of the Municipal Committee, spoke 

any more than we can di v i n e  what it will be in  future time, of nothing less than a bill ion and ·a  half. In face of  the,e 
amt as we are, moreover, conv inced tbat th is i mpossibil ity figures, which carry alarm wi th  them ,  I shall go 110 furtber. " 
of d ivin ing wi l l  be perpetuated to future ages, we believe In the system proposed by CapL Mazet there is no change 
that we can put for lh  the opinion that the  material and fin- made in the configuration o f  the city. In princi ple, i t  con
ancial difficulties that have accumu lated since the first ' sists of a series of cast iron columns, 30 or 45 feet apart, 
tribe set l lt'd upon t.he banks of I b e  Seine, up to onr o w n  upon which slides a boat or aerial car which i s  long enough 
day, will now and forever prevent Ihe establishment of an to always rest upon two columns at once. This car is formed 
underground line at Paris. of double T irons connected by cross bars and diagonal stays 

" In sum, the creation of such a line 8hould precede tbe made of light iron. Tbe bottom slides, through the interme· 
creation of tte city in which it  is to be estahlish ed, �i nce, dium of rollers, in grooves in the columns serving as t rack 
when a city is in existence w i th all the arteries indispens· 
able  to  its l ife, the material and fin ancial difficulties thnt pre· I sent themselves may be considered as insurmountable. In I the second place, the creation of an underground railway 
canrwt precede the creation' of a city where it i s  to be estab
lished, si nce the necessity of such a line only makes itse lf  
felt when there is an agglomeration of inbabi tants, that is to 
say, a city. 

" We see that, on tbe one hand, they ought to precede, and 
tbat, on the other, they canrwt, and so we conclude that city 
underground rai lways must be rejected . "  

Fig. 2. 
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tubes at the base of the columns, and actuating the rollers 
through intermedia�e gearing, 01' by means of compressed air, 
steam, electric condu its, etc. " 

We think it would be simple(' and more practical to imi
tate what has been done in telpberage by Mr. Fleming 
Jenki lls, to leave tbe motor on the car aud lead the cur
rent from a central station by underground conductors, with 
contacts on each column. The endless cable a rrangement 
appears to us impracticable. The same is the case with 

the system of propulsion consisting of a complication 
of racks and cl icks, wh ich would necessarily furnish 
abrupt and jerking movements. 

We have no intention , however, of  making a com
plete technical critici sm of Capt. Mazet.'s project ;  it 
has sufficed to indicate the prominent l ines of his 
very original idea , Carried out upon a small scale, it 
will oblain a certain success at fairs, and somewhat 
rejuvenate tbose wooden horses whose an tique form is 
beginning to tire amateurs. Alongside of th is recrea
tive application there is another and more i m portant 
one proposed by Capt. Mazet, and that is the use of the 
system for crossing rivers, marshes, plains, and pre
CIpices. This is shown in Fig. 4. Aside from the eco· 
nomic question resulting from the suppression of arches, 
and tbe facility of construction, a sti l l  more important 

aqvantage would be gained, and that is the facil i ta l ing of 
navigation througb tbe rivers being no longer closed by 
those barriers which at pre�ent fix a l i mi t  to it. A glance at 
Fig. 4 will give a better idea of the matter than a long ex
planation.-La NatUl'e. 

Lique1'actlon and Color 01' Ozone. 

The most i mportant d i scoveries during the past three years 
concern ing the properties of ozone are those made by 
Hautefeuille and Cbappuis. They found that ozone is a blue 
gas, the color appearing sky bl ue even when only so much 
ozone is p resent as is obtained in the ozonation of Ihe oxy
gen contained in a tube a meter in length by the silent dis
charge, Furthermore, they found that under very great 
pressures the conden sed gas becomes indigo blue. If the 
pressure is increased to 75 atmosp beres and then snddenly 
rel ieved, a dense wh ite cloud is formed , showing the begin
n ing of liqu efactIOn, while tbe  same phenomenon does 
not take place with pure oxygen until a pressu re of 300 at
mospheres is attained. Tbe oZune must be compressed 
slowly and with const.ant cooling, otherwise it will explode 
wi th  evol u tion of heat and l ight. By mi xing the ozone with 
carbon diox ide, and then submitting the mixture to great 
col d and pressure, Hautefeuille and Cha ppuis succp.eried in 
obtain ing  a deep blue liquid, the blue color being due to the 
liquefied ozone. 

Tbe same observers have studied the absorption spectrum Oaptain Mazet allows ten years for the construction of an 
underground,  and passes in review the present means of lo
comotion, that bave become ent ire ly insufficient ,  in order to 
demonstrate that an immediate solution of tbe proiJlem is 
necesslU"y. 

" It is necessary that we shall in six months be able to 
travel in Paris witb a speed of 24 miles per hour, and thai 
trains shal l pass ill all the principal st reets every two min·  
utes." 

of ozone, and nccurate mea-urements of  the same have been 
(Fig. 1). Tbe engiue room is in front, and the brake' is at made by W. N, Hartley. The latter has extended the re
tbe rear. Tbe rest is reserved for passengers. Fig. 2 gives search to the absorption of certain parts of the �un's rays 
a tran s verse section of the . cal', and shows how it is sus- by atmospheric ozone. By this new optical method he has 
pended, and also the form of the columns. arri ved at the con cl nsion s :  1st. That ozone is a constant 

The following is the judgment tbat he pronounces npoll 
elevated roads : 

" Foreseeing the antipathy of the Parisian to an under
ground road,  an endeavor had to be made t.o seek another 
mode of carriage, and , for a cert.ain length of t ime, a pro
ject for a railway l'llnn ing over bridges has been under 
study. 

" Tbis would have required the erecting of bridges u pon 
pillars in all the principal streets and boulevards, and it is 

Fig. 3 is a perspecl i ve vie w sho wing the boat-cars mnn ing constituent of the upper .atmosphere. 2d. That it is present  
i n  the boulevard s. in larger amounts in the upper than in the lower part of 

The lower part of the boat·car'projects only about 3% feet. the earth's atmosphere. 3d. Tbat it is tbe cause of the blue 
Upon placing  the columns in tbe l ine occu pied by the I rees, I color of the sky.-Proj. A. R, Leed8. 
the external side of the Cllr would he perpendicular to the i . .. , • I • 
edge of the sidewalk. The posts 01' eolumns replnce t he Scientific Ballast. 

present lamp posts. They are 3 bout 1 5  feet in height, 4 feet Some years ago a most interesting find of fossils was made 
in diameter at the base, and 20 in ches at the t.op. The at the Portland stone quarries. They were of high scientific 
grooves are sl ightly fan-shaped on each side, to serve as a value, and i t  was decided to send them to Yale College for 
guide to prevent the car from missing a SUPPl)!'t, should preservation and study. They were accordingly loaded upon 
the wind or vibrations give it an obl ique direction . a fiat car at :Middletown and sent on their way, a car load of  

" The motor may be either an electric one,  supplied. by them, It was !it that time that the finp. stone bridge of the 

Fig, 3.  A NEW ELEVATED TRAMWAY WITHOUT RAILS. Fig. 4. 

upon tbese that the trains  would h ave run on a level with 
the first stories of the houses, which then would have passed 
to tbe  state of ground fioors, while the shops, the ornaments 
of Paris, would have descended into the cellars. It would 
have been .senseless-still more so than tbe uuderground. 
Paris, tbal coquette who pas,es all her time and spends all 
her mouey in embellisbing herself, would have been for�ver 
disfigured. 

." Hideous bridges of COld-gray cast iron, hiding the 
houses, the hotels, the Opera. would have proved a mortal 
blow to Paris, which would have soon passed to the state of  
a borough. 

" Fortunately, the Opera was thertl, well seated upon its 

Faure-Sellon-Volckmar, or Reynier, or Ayrton & Perry ac. , C�lDsolidate� road was being built across tbe. Farmington 
cumulat ors. or a steam one, without smoke, 01' a compressed River, at WlOdsor. After .the arch of tbe bndge was set, 
air 0 1' carbonic acid one, the spa(:e was filled in on top witb quantities of broken trap 

" If, in order to render the cal' ligllter, or in order to ob· rock froUJ the companies' quanies at Meriden. This broken 
tain a greater seating capacity . the engine were done away stone at just this time was being drawn to Windsor by t.he 
with , the motive power w ould be furnished hy a central cars for this pmpose. Tbe conductor of one t rain discovered 
station, which w ould set a roller or a wheel in mol ion. tbe car load of fossils side· tracked at Berlin, and fel t  sure 

c, The lower part of the car, which passed over I his rol ler that it was n lot of ballast for the Windsor bridge which had 
01' wheel , would be threaded �o as to preven t s l id ing. and been aCCidentally left behind. With commendable zeal he 
the car would follow its route by bein&, carried along by tbe fastened to i t  at once, and drew it on to the bridge. Tbere 
revolving rol lers at each post. t.he rare fossils were dumped with the other stones, and 

" The power m ight be transmit t ed from the. central station there to-day they lie in the solid flooring of the massive 
by means of an endless cable passing through underground bridge.-Harlford (Oonn.) Ooura-nt. 
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THE CARBON BLAST. 

We have recently had brought under our notice a new 
principle of exti nguishing fires. It is the invention of Mr. 
John K. J. Foster, and is being introduced in London. 

In our engraving, A is  a hoiler or the jacket of a firebox, 
B. in which a fire is burnt for the purpose of vitiating air. 
It has an uptake, C, for steam from 

Centenarian WOlDen. 

Mrs. Phrebe Brockway d ied at U nion Springs, N. Y. , on 
the 14th of  November, 1884, at the remarkable age of 112 
years. She had four children,  o f  whom th ree are  still living, 
Mrs. Marshall Whipple, aged 80, Mrs. Menzie, and Wil l iam 
Brockway. Mrs. Brockway was well known as a strong and 
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THE COLLADON FOUNTAIN. 

In my lecture courses I have often endeavored to render 
visible to all the pupils assembled in the amphitheater the 
d ifferen t  forms that are assumed by a stream of water issu
ing from variolls orifices, and it was for this purpose that 
I was led to illumi nate internally a stream placed in a dark 

space. I have found that such an 
arrangement is well adapted to meet 
the object 1 had in view, and that, 
moreover, it offers in its results 
one of the most beaut iful and curi
ous experimen t s  that can be per
formed during a course of lectures 
on opt ics. 

the boiler or jacket, and another, D, 
for the products of com bustion from 
the firc box, B. E is a fan draw
ing the prod ncts of com bnstion from 
the firebox, B, th rough a p ipe, F, 
con necting the uptake, D, with the 
fan cas ing. G is a similar pipe con
necting the steam uptake, C,  with 
the discharge outlet of the fan .  H 
HI are throttle valves coupled so 
that when H closes the outlet 
through the chimney, HI opens  a 
passage through F to the fan , and 
'Dice versa. A similar pair of coupled 
val ves, I II, control C and G. S is 
a small h igh  pressure boiler supply
ing steam to an engine, K, which 
d rives the fan . Its chimney is con
nected 'With pipe, F, by a pipe, L, 
and a s imilar pair of coupled valves 
is provided to control the  communi
cation. M is the exhaust pipe of 
the engi ne leading to the uptake, C, 
below the valve, I. N is an open
ing in t he suction pi pe, F, of the 
fan closed by a th rottle valve, which THE CARBON BLAST FOR EXTINGUISHIN G FIRES. 

The apparatus that I use for these 
experiment;; consists of an oblong 
vessel, about th ree feet in height, in 
one of w hose sides, a little above the 
base, there is an a perture into wbich 
are screwed different  d iaphragms in 
order to vary the size and form of  
the jet. This latter escapes from 
the vessel in a horizontal dirf ction. 
In order to illumill9.te it internally, 
an aperture is formed in the back of 
the vessel, and to this there is fitted 
a convex lens, while outside of the 
vessel there is added a short, hori
zontal ,  internally blackened tube 
designed to prevent the rays that 
are oblique with respect to the axis 
from entering the vessel. 

The apparatus is placed in a dark 
is only opened when ordinary pu re 
air is to be admitted to the fan to clear a room of tbe vitiat
ed air after a fire. P is the deliver." pipe of the fan, m ade of 
metal in sbort lengths, fitted together telescopically. Otber 
si m i lar telescopic pipes, pi, may be arlded on by scre w cou p
lings, or the delive ry pipe may be otherw ise construc ted. 
The fly wheel of the engi ne  is con nected to the  crank 
sbaft by a clutcb, so that it may be th rown in and out of 
gear by a handle.  r, to enable the fan to be d riven by hand 
at first by a handle, T, on the fly w beel , for the purpose of 
creating a d raught i n  the furnace of boi ler, S, the valye, II , 
then being shut, and the fan drawing air through the 
pipe, L. 

We thus have what theoretically appears to be a very per
fect means of extinguishing fi res, and which we hope 80011 
to see tried in practice. Our engraving shows an engine 
adapted for fi re brigades, but for mills and factories gene
rally t he fan may be so adjusted to the furn ace of 
the ordinary boiler as to be ready at any moment. 
Steam may be allowed to mix with the vitiated ai 
if advisable. 

The fan would draw the atmosphere through 
the fire box, the oxygen would be destroyed, 
and .. could be con veyed in to  any room in the 
factory at will by a fixed sheet iron conductor of 
sufficien t dimensions, having branches with valves 
to communicate wi th  every room. In case of

· 
fire 

the  fan could be turned by mallual labor, when, on 
the valve leading from main flue i nto the room that 
is on  fire being opened, in  two minutes the room 
wou Id be filled with vitiated air and the fire ex
ting-uished. 

This same a ppliance, by simply opening one 
valve and shutting another (automatically), could 
be used to exhaust the warm, fretid ai r out of 
any or all the rooms in the factory, or to force 
fresh air into the rooms at will. The whole of this 
apparatus won ld be of l i ttle cost, and when appl ied 
in the ca,e of small  fires, could not do harm as in  
the case of extinction by water ;  20,000 feet of cubic 
air per minute can be put into circulation by hand 
power al<Jne .  The apparatus in this connection 
would be stationary, and  independent of any other 
appl iance. 

For use by rail road com panies the hose could 
be attached to the funnel of an ordinary loco
motive engine. In case of fi l e at a station or goods 
departmen t .  all that wuuld be requi red would be to 
run the engine near the fi re, attach the tail p ipe of 
the fan to Lhe funnel of the engine ; the air drawn 
through the fire wuuld be vitiated or deprived of 
oxygen ,  and conducted by the blast conducting 
p ipe into the burni ng buildi ng, and the fire would 
be got under at once. Another important ap plica
tinn is that of ships. For steamships the fan could 
in case of fire be attached to Lhe funnel exactly as 
for locomotives. With Foster's carbon blast the 
vitiated air could easily be conveyed into any part 
of a ship's hold. If the bold , or any room in a ves
sel , was fi l led with vitiated air and steam, no fire 
could live many minutes. For venti lation purposes 
the appara.tus would also prove very useful. In 
short, there appears to be a wide field of uBefulness 
for th is invention, and we look forward with interest to its 
practical in troduction. -Iron. 

THE making of large lenses is a matter of many diffi
culties, as may be inferred from the fact that there have 
been nineteen failures to cast the thirty·six inch glass for 
the great Lick telescope to be mounted in California. 

active woman, who enjoyed ex cellent heal th until  withilJ a 
short period of her decease. 

At Beaver Brook, Mass. , on Novemher 14, 1884, the 100th 
year of the l ife of Mrs. Elizabeth Pulnam was celebrated by 
her ch ildren . The aged lady i s  still very v igorolls, memory 
and all facul ties i n  good condition. She has had twelve 
children , s i x sons and six daughters, all of whom grew up 
and were married. Two sons and t h ree daughters st i l l  l ive. 
All the children l ived to be over 66 years of age except two, 
one of whom d ied at 30 and the ot her 34. There have beel l  
42 p;randchildrell and 24 great· grandchildren, many of whom 
are living. 

.. ' e ,  .. 

YelloW" Dye. 

A. Poirrier, of Paris, has taken the first step in the direc-

COLLADON'S FOUNTAIN, 

tion of producing a yel low dye, to compete with Persian 
berries ; this is the Jaune 8olide, a l l  azo color fixed with 
acetate of chromium. Poirrier has shown that it c an be 
used like the Persian berry yellow, and that it  can be sold 
cheaper. If fixed alone, the Jaune solide gives fine orange
yellow tints of much sol idity, and resisting soap and light. 
-Manche8ter Textite Recorder. 

room, one of the window shutters 
of the latter may be provided with an aperture for adapt
ing the blackened tube to, and a fascicle of solar light may, 
by means of a mirror, be thrown parallel with the  tube's 
axis. One may also employ with advantage an oxyhydro
gen or electric lamp which throws a fascicle of horizontal 
light, as shown in the engraving. The luminous rays trav
erse the lens and the liquid, and converge in the aperture 
through which the stream is  escaping ;  and when once they 
have entered the latter, they meet its surface at a sufficient
ly small angle to canse them to undergo .a total internal re
flection. The same effect is produced at every new point 
of incidence, so that the l ight circulates in the transparent 
jet 'l"S in a pipe, aHd follows all its inflections. 

If the water be perfectl)' limpid, and the aperture of the 
diaphragm very sharp, the jet will be scarcely vislble, al
though a very i.ntense light is circulating witbin it. But at 

every point where the jet meets a solid body that 
i nterrupts it, the light which it contains escapes, 
and the points of contact become luminous. So, 
upon the jet being received in a vessel that stands 
horizontally, the bottom of such vessel wi ll be illu
minated by the light that issues from the apparatus 
through the jet. If the stream is falling from a 
great height, or if its d iameter is but a few millime. 
ters, it will be reduced to drops at its lower part, 
and it will be there only that the liquid will be ilIu. 
minated , and every point of rupture of the jet will 
throw out a bright ligbt. If a .continuous jet is 
falling upon a surface capable of a certain number 
of vibrations, the vibratory motion will be commu· 
nicated to the liquid, and the latter will then be 
broken to some height above the vibrating plate. 
This experiment of Savart, as well as several others 
that he has studied, and described in the .An nalell 
de OMmie, may be repeated and rendered visible by 
this new process. It will be understood. moreover, 
that it would be just as easy, by means of reflect· 
ors, to illuminate a jet that had any other direction, 
or to illuminate the interior of the jet with all the 
colors of the prism by interposing colored glasses 
between the lamp and blackened tube exterior to 
the apparatus. The only essential precaution to 
take is to nse water at the temperature of the room 
in which one is operating, in ord�r that no moisture 
may be deposited upon the lens. In experiments 
designed to render the jet visible near the orifice, in 
order to study the contractions of the stream, It is 
indispensable to render the liquid turbid by means 
of some solution or other or by dust. The light 
will thus be dispersed at the jet's exit from the ori
fice, and the liquid will become luminous at the 
upper part. 

A fact that may be always observed with this 
apparatus is that slight blows against the vessel, 
near the orifice, made with a hard body, break the 
jet in the very plane of the orifice and produce 
therein true fissures, which are easily seen and 
which are very brill iant. Sometimes these fissures 
do not close immediately, but continue in the stream 
for some jnstants.-D. Oolladon, in La Nature. 

_ . .  -� , ,, 
CANVAS bags, it is eaid, can be made as im

pervious to moistm e as leather by stt.'eping it in a de
coction of one pound of oak bark with fourteen pounds 
of boiling water, this quantity being sufficien t for eight 
yards of stuff. The c loth from which the baga are 
made bas to soak twenty-four homs, when it is taken 
out, passed through running water, and huug up to 
dry. 
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Old Furniture and New. 

The present rage for old articles of household use, table 
decoration,  and personal adornment is a whi m of fashion, 
in many instances the coveted articles having no element of 
propriety in our modern life. Very few of them are valu
able in the light of seutiment, having no association with 
bflloved friends or with historical events. 

But apart from these considerations the love for genuine 
old relics of furniture, especially, has an excellent reason 
for its being. There are really valuable and useful articles 
of household economy which unreasoning style bas relegated 
to the second-hand furni ture store, to the attic, or to the barn , 
or perhaps ruthlessly destroyed , and which bave been re
placed by modern articles far inferior. The present spring 
seat sofa with its tu fted cush il 'ns and tortoise back seat is 
not hal f  so inviting and restful as the old-fashioned, flat 
seated, broad sofa, long enough to receive the outstretched 
form of a six-footer, and broad enough to hold h i m  safely 
if sleep overtook him. Many of tbese articles are of  solid 
wood with no suspicion of veneering, and their forms are 
really more elegant than those of to-day. Modern veneered 
and upholstered furniture requireil repairing every few 
years, or is worn beyond revamping wi thin the recollection 
of a ten year old cbild. It is a source of regret that with 
the rage for an tique furniture there is not also a demand 
for old time honesty in workmanship. 

In spite of the sneer against the old style straight backed 
chairs, most of the old style furniture was made for con
venience. There never was a more convenient article of 
furui ture tban the old desk and drawers combined-drawers 
below a folded-back rlesk, the back being pigeon holed, and 
the desk on h inges to be let down to form a writing shelf, 
and projecting far enough forward to g ive room for the 
writer's knees. The cupboard was another useful article 
for the ki tchen or the dining room. It conta.ined two or 
more wide drawers, with doors above them opening on 
shel ves and racks, the whole s tand ing on legs high enough 
to ad mi l. of s weeping under the cupboard. Memory recalls 
one, the framing and ends being of white walnut or hickory 
and the door panels and drawer fronts of cherry, both na
tive woods, the creamy white of the hickory contrasting 
finely w ith the warm wine red of the  cherry. These colors 
were set off by pendent pulls and door key escutcheon of 
polished un gilded brass that could be repolished and kept 
from the dilapidated appearance of the worn gilded brass 
of the present. Such an ai'licle of furniture would give an 
air of substantial comfort to any modern home. 

The inferiority of modern made furn i ture cannot properly 
be attributed to machine duplicated work ; it is as possible 
to make first class work by duplicating by machinery as by 
band ; else our hand tools and machine tools would be much 
more costly than they are. But  it is undeniable that most 
of the furniture made within the memory of the elderly por
tion of the present generat ion compares favorably with 
th at now made, in  durability and in tegrity of  workman
shi p. In these qual i ties it would be well if our ma llufac
turers shared in the rage for the antiqne. 

.. ' e  . ..  
A Sheet of Letter Paper May Move a Ton One Mlle. 

The modern cargo steamer has n ow become a wonderfully 
economical freight carrier, especially as regards consump
tion of fuel . A freight train run under the most favorable 
conditions seems wasteful in comparison .  The Burgos, II 
modern steamer especially built to carry cargo cheaply at a 
slow speed, lately l eft England for China with a cargo 
weighing 5,600,000 pounds. During the first part of the 
voyage, from Ply m outh to Alexandria, the consumption of 
coal was 282,240 pounds, the distance being 3, 380 miles. 
The consu mption per mile was therefore only 83 '5 pounds, 
and the consumption per ton of cargo per mile 0 '028 pound. 
In ot .her words, half an ounce of coul propelled one t ou of 
cargo oue mile. Assuming that paper is as efficient a fuel 
as coal, we have, says the Railroad Gazette, only to burn a 
letter 011 board t h is steamer to generate and ntilize enough 
energy to transport one ton of freigbt one mile. It is diffi
cult to real ize that such a trifling act as burning a letter in· 
volves sllch a waste of meful energy, or can have any re
ference to the energy sufficient to perform a feat which, un
der less favorable circumstances, requires a couple of horses 
and a teamster for about balf an hour. 

'fhe best locomot ive performance in this country of which 
we can find any authentic record gives a consumption of 
about two ounces of coal per tun of freight hauled one mile 
at the rate of 13 miles an hour inclnding stoppages. On 
lines having grades of from 53 to 70 feet. pel' mile, the con
sumption often rises to 5 or more ounces of coal per ton of 
f.'eight. hauled one m ile, 

The engines of the Burgos are on what is termed the 
triple compound system, the steam being expanded in three 
cylinders in succession. The boiler pressure is 160 pounds 
per s quare inch. The average speed at sea in all weather 
is very nearly ten miles an bour. 

.. 4 " ' � 
A Beautit'nl Slide. 

A very beautiful polariscope sl ide may be made, says the 
Microscope, as follows : Heat a slide until it will melt a small 
portion of a menthol pencil as it is  drawn evenly back and 
forth over a perfectly clean surface. Do not use more heat 
than ,necessary to melt the  material even ly. Then, as i t  
commences to crystallize, arrest i ts  progress frequently by 
passing the slide quickly over the flame of your spirit lam p ;  
soon the crystallization will b e  completed, a little a t  a time, 
. and a. very desirable slide will be the result. 

J eitutifie �mtritau. 
DR. OTTO GlIELIN'S CUPOLA. 

The cupola shown in the annexed engraving was invented 
hy Dr. Otto Gmelin, of Buda·Pesth, for smelt,jng i ron,  cop
per, or other metals, and has during the last few years won 
ground in Austro-Hungary, and is now also being introduced 
in Germany. 

The illustration hardly requires any further explanation, 
con sidering the sim[1licity of the principle on which the 
furnace is constructed. Two concentric cylinders of boiler 
plates with t wo annular spaces between them,  closed at the 
bottom ,  and open at the top, are placerl on a foundation ring 
of brickwork. Cold water enters the annual space at the 
bottom, and the warmed water flows off below the upper 
edge of the cylinders. 

The interior of the in ner boiler-plate cylinder is, says En
gineering, made rough, and is covered with fire-clay, The 
circular space between the two cylinders is covered ever by 

}I 
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DR. OTTO GlIELIN'S CUPOLA. 

a caRt-iron plate which lies loosely on the top of the two 
cyl inders. Two circular grooves il l  the cast-i ron top plate 
maintain the two cylinders at the correct distance from 
eacb other. 

The outlet of the metal and of the slag takes place through 
tubular boiler-plate connections pa�sing thl'Ough the water 
space and attached to the inner and outer cylinders. The 
construction has lately been considerably sim plified and 
strengthened by making the inner furn ace cylinder of a 
welded tube, with tubes for air inlets welded on all in one 
piece. 

The novelty of the above construction consists chiefly in the 
cooling of the smelting fnrnace by water without using an 
air-tight water space. The inner cy linrler cau expand and 
contract without any resistance as the temperature in  the fur
n ace changes, and tbe consequence is that repairs are hardly 
ever required. The first furnace built upon this principle 
bus now been at w ork daily for the last 2t years without 
� having required any repairs to tbe boiler plates of  the 
cyli nders The smelting operations can therefore also be 
kept up for any length of time without interruption , The 
energetic cooling of the i nner smelting cylinder, which takes 
place with this system of furnace, is also stated to afford ad
van tages as regards the saving of fuel (equal to 6 to 8 per 
cent) and the decrease of burnt metal as well as the good 
and equal quality of the castings. The upper part of the 
furnace never gets hot, and the coke does not begin to burn 
until it arrives at the lower part of the furnace, where the 
smelting process takes place. The carbonic acid formed 
here escapes unchanged without being reduced to carbonic 
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oxide as it passes through the upper charge of the furnace. 
Tbe metal thrown in at the top of the furnace arrives com
pletely unchanged mto the smelti ng zone, where it is brought 
to the smelting point at once by a very strong blast. 

The furnace remains a1 ways round and smootb, which is 
also a very important feature with regard t.o economy of 
coke and good quality of the casti ngs. It is likewise unaf
fected by chemical action, and the quality of the casti ngs 
will therefore be considerably improved by the fact that this 
furnace admits of an addition of any quantity of  basic sub, 
stances wi thout any risk of dam,age. 

This furnace offers s pecial ad vantages in cases where 
scrap iron can be had cbeaply, as on accou nt of the small 
consumption of coal and silicium much more scrap iron than 
usual can be used al nng.with tbe pig iron, wi tbout any fear 
of obtain ing hard casti ngs. Tbe arrangement also offers ad
vantages in case;; wbere it is necessary to produce special 
qualities of castings-for example, hard castings-as the 
foreman can with mueh greater accuracy calculate the pro
portions of the materials to be put into the furnace to pro
cure an even quality throughout, than he can with ordinary 
cupolas, 

The firm of Ganz & Co. , of Oren, who have a very h igh 
reputation for t.heir chi l led rol ls, is now altering all lits filr
naces to Dr. Gmelin's p rinCiple, and a n u mber of other firms 
of high standing have also adupted Dr. Gmel in 's furnace ; 
nMDely, the machine  factory of the Hungarian Government 
Rail way, Buda·Pesth ; the Ozterr Alpine Montangesellschaft, 
Vienna ;  the Austrn-Hungarian Government Rai lway, 
Vien n a ;  the Eisenhutte, Undine ; Count  Waldstein's Iron 
Works, Sedlec, Bohemia; aud Howaldt Brothers, Kiel, Ger
many. 

.. 4 " ' " 

A Mexican Iron Mine. 

A correspondent  of the Alta Oalifornia, describing the 
wonders of the Cerro del Mercado in  Dura n go, owned by 
the Durango Iron Mountain Co. , of Chicago, says that the 
vast depoEit comprising i t  is not a mine, but a yard for stor
ing iron ore, the floor of which is i ron . Its dimensions are 
grander than all the combined irun ore yards of Europe, 
added to all that there are in the U niled Stat es. It is nearly 
a mile in length, nearly a fourth of a mile in width, and 
towers 650 feet above its ponderous base. This is, I have 
reason' to think, not one-hundredth of the ore in the prop
erty-40,OOO acres-which comprises the area cuvered b'y the 
company's pmchase, for the mountain above gronnd, which 
measures fully one bil lion tons o f  ore, is but the peak of an 
immeasurable mou n tain, w h ich nature b as, in no exceedingly 
remote period, formed by eruptively metamorphosing 9ther 
forms of iron ores than the prevailing ones, which at present 
com prise the mountain. At one-fourth and one-half mile 
points from tbe base of the iron mountain, on the com
pany's grounds, are other lesser peaks of iron. The low i n
tervening lands are hut coverings over iron ore. 

The iron ore of the deposit has no i n term ingling rock, n o  
debris l ike cl inkers out o f  or from a huge smelting hearth. 
The ore is magnetic oxide, producing a forged iron equal to 
tbe best in the world and far superior to the English, be
canse mflde with charcoal and because there is abu ndant 
reddish oxide of i ron present, which affords a liquid very 
necessary for the elaboration of steel. The whole mountain 
undoubtedly will yield an average of 62% per cent, or five
eigbths iron of the weight of the ore. Cbarcoal, for the 
making of  which there a.:e worlds of forests, is cheap, and 
so is labor, The ore i$ in bowlders. It is al ready mined. 
This is ore that is unnsually magnetized . A piece of it attracts  
the  needle at  one  end and repels i t  at the other. There is  
limitless coal on the Pacific slope sbould any but charcoal 
be needed. All needed accessories for m il ls  for working 
iron ore after being smelted, and for manu facturi ng pur
poses, are near at hand .  There is a great abundance of both 
heavy and Iigbt build ing timber, water for power, mould ing 
and building sand, fi re-brick d ay, stone, lime, and the Murga 
River on the grounds. Mexico, by her heavy d u ties on iron, 
shields the owners o f  Iron Mountain .  Nails, spikes, horse
nails, wagon and other springs, are charged 5Yz cents p('r 
pound. Plate \ron for tin (and ores of the  latter are abull
dant) is 6 cents per pound ; �teel is 3 cen ts ; iron chain, 4% 
cents ; iron colum ns, much needed in the styles of a rchitec
ture used generally, are 13 cents du ty p('r pound ;  screws of 
all kinds and irun bed�teads, 8% cents per pouud. This 
grandest of all i ron deposits known to man is so con ven ien tly 
located, so cheaply worked, and its product so p ressingly 
demanded by the wants of its 12,000,000 people, that in the 
mining and metallurgical world it is peerless as au indus
trial enterprise. 

• • • • •  

A Cb all('e for AUlerican Inventors. 

Senor Don Matias Romero, the Mexican Minister, has 
tran smit ted to the Secretary of State, at Washington, a de
cree issued by the State of Yucatan, Mexico, offering a prize 
of $20,000 to the inventor of a machine which shall success
fully extract the fiber from benequin, under the following 
condition s :  It must be automatic and not require skilled 
and experienced workmen to manage it ;  it must be entirely 
free from danger to the  operators ; it must require less mo
tive force than the machines now in  use wi th relation to its 
producing power ; it must increase the prod uction or extrac
tion of tbe fi ber with in a given t ime, diminisbing- its loss, 
compared with tbe various machines in use. The reward is 
to remai n open for three years, and is without prejndice to 
the right of proprietorship and of patent.-17le Iron Age. 
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Wood Preservation. r serving Aubstance required is less thau for ties, and if for 

One of the greediest moutus which tue forests of the use uuder water or exposed to the attacks of the tere�o the' 
Un ited States are required to fill i s  that of the rail way de- I largest amouut which can be forced into the w ood becomes 
mand for t ies, bridge timber, etc. According to Poor's necessary. 
Rail way Manual, there were in the United States at the The apparatus needed for treating timber by this method 
close of 1883, 121, 592 miles of railways. The average nUill- is simple and comparatively inexpensive. It consists of a 
bel' of ties needed per mile of track is 2, 820, and the dura- cylinder of boiler plate, the size of wllicll depends upon the 
tion of a tie averages about six years; hence the annual con- dimensions of the ti mber to be treated. Tuis  cylinder is 
sumption of ties by all the rai lways of the coun try amounts made strong enougu to resist a pressure of SOO pounds per 
to the stupendous total of 57, 148,240. This number of ties square inch, and uas a t rack extending for its whole length 
represents,  at the lo west estimate, 144,203,933 cubic feet of along t.he bottom, the ends of til e cylinder being closed by 
timber, enough to make 1 ,71.4,447, 700 feet of lu mber. At strong iron doors, provided wi til suitable means of reuder-
20 cents a tie, the value of the ties laid yearly foots up ing them air and water tight. Iron cars, havmg wlleels of 
$11,429,648. 'fhe amount of white pine cut i n  the North- small d iameter fitting the track on the bottom of the cylin
west in 18RS was not four and a half times larger than the der, are provided to carry the t imber or ties while under 
above figures, a comparison tha t readily shows how much t reatment. A steam boiler with vacuum and force pnmps, 
timber this one branch of the rai l way industry demands. and also reservoirs fitted with steam coils for containing and 

It mnst be borne in mind that we have oniy given statis- heating the preservati ve substance, are also provided. The 
tics here of the number of ties required for the existing rail- operation may be briefly described as follows : 
ways, but this l arge total i s being continually increased by Aftcr the cars loaded with the tIm ber for treatment are 
the construction of new l ines of road, and we have omitted run into the cylinder and the doors cl osed, steam at about 
any est imate of the quan tity of t imber in other forms re- 1 00 pounds pressure is injected into the cylmder, and the 
qu ired for rai lroads, wharves, bridge ti mbers, etc. , etc, supply continued for a length of t ime depending upon the 

In view of this enormous draught on the forests of the nature of the wood and its dryness. The �team is then sh ut 
country, it is evident that the time is approaching when off, and the vacuum pumps started and kept at work as 
scarcity w i l l  cause an advance in  price. The not remote long as any liquids or vapors are obtained. The vacuum 
prospect of such an ad vance, as well as the present  economy pumps are then �topped, and the hot preserving liquid al
of a proper preservative treatment, has i o duced several l'3.il- lowed to flow from the reservo ir i nto the cyl in der un til it is 
roads in the United Slates to con duct experiments l ooking filled. After this the force pumps are started, and their action 
toward s,)me feasible means of tim ber preservation ;  and th e main tained until the pressure in  the in terior of the cylinder 
American Insti tute of Oivil  Engin eers has been for some rises to about 100 poun ds per square inch , tile pressure be
time past collecting in format ion regarding the var ious pro- ing m aintained at this point until a sufficient quantity of 
cesses for this purpose, with the object. of embodying such creosote oil or other preservative liquid is forced i nto the 
information in a report to be shortly given to the public.. cel ls  of the wood. The force pumps are then shut off, and 
The question of timber preservation is one of national im- the creosote oil oj' other liquid con tained in the cylinder dis
portance , and as it is t.he aim of this journal to keep its cuarged i n t o  a sui table  cistern, after which the doors at the 
readers informed in regard to everyth ing connected with the ends of the cyl inder are opened and the car carrying tile 
lumber interest, we do not think w e  need to apologize for timber or ties run out. 
devoting considerable space to an account  of th e cames of Wuen wood has been creosoted in the manner described, 
the short l ife o f  timber used by rail ways, together witll a payin g  proper attention to the complete removal of water an d 
description of some of the methods for its preservat.ion . juices previous to the inject ion of the creosote, the density 

There are two principal causes of the destruction of ti mber of tbe wood wil l  be found to have considerably increased, 
in use by railways, namely, decay and mechanical wear. and tbat i ts tenacity for holding spi kes, etc. ,  as well as its 
When wood is exposed to the atmosphere ,  its decay may be ability to re�ist mecban ical wear, has also increased to a very 
considered a species of fermentation set up by the combined notable extent. One of the Sou thern rail road constructors 
action of heat anci moisture i n  the watery and albuminous stat ed some time since in a report 0 1 1  th i s subject that in his 
constituents of the wood, which graciually convert it into opin ion (we quote from mem ory) a soft w ood tie properly 
humus, or rotten wood, t h is process being at the same time creosoted is m uch more valuable, bot h  as regards resistan ce 
expedited by the presen ce of numerous boring i nsects, which to decay and to mech all ical wear, than the best white oak 
take up tue ir abode in the cel ls of the decay i ng wood aud tie ; in fact,  he con sidered creosoted soft wood t ies worth $1 
feeed upon its jui ces. each for rail road use. 

The object. of any rational treatment for preRerving wood One of the principal causes of the rapid destruction of 

is the coagulation of the al bllmen by substances cnpable of ties from mech an ical w ear is imperfect road beds, but 
effecting thi s ;  of t hese the most effectual , as well as the most we thi tlk that as ties become less abundant and more valu
practical on account of its low cost, is creosote, wh ich exer- able, more attent ion w i ll be paid to devices for protfcting 
cises a powerful action in the coagUlation of the albumen , them from the d i rect action of the rails ;  and, as the life of  a 
and is also so destructive to all kinds of i l l  sect l i fe as t o  creosoted tie "" hen exposed to decay alone, i s  prac t ica l ly un

com pletely exclude them from any wood which has been lim i ted, the advan tages o f creosoling will under those cir
treated with it ; the presence of a suffi cient  quantity of creo- cUlll stances become still more apparent. 
sote i n  any l iquid at once and completely arresting ferment- The princi pal i tem in the cost of preserving is the quan· 
at ion for an unlimi ted time, and destroying all germs of t ity and cost of the preserving substance. In the case of 
ani mal and vegetable life. ties, three gallons of dead oil  or of wood tar wil l  be requir-

O f  the substances contai ning creosote, the two m ost i m - ed, whi l e  for bridge timbers a smaller quan tity will suffice. 
portant, and in fact the only ones available for th is purpose, The cost of treatment, aside from the cost of the pre
are coal tar and wood tar. When coal tar is  d istilled in i ron serving agent, wi l l  not in the case of ties vary much from 5 

. vessels there is produced , in addi tion to other substances, as cents per tie. The cost of dead oil ranges from 7 to ten cents 
napbtha, etc. , about 30 per cent of the so-called creosote, or per gallon . 
dead oil, wh i ch has since 1850 been used in contin ually in- Ties for creosotlng should be carefully selected, as it is 
creasing quantities for this purpose. The quan tity of coal manifestly poor economy to creosote a t ie in w hich decay 
llsed for gas makil lg in Europe is about 10, 000, 000 tons an- has al ready commenced. 
nua l ly, producing about 5 per cent of tar, yielding about The necessi t y  of a most thorough preliminary treatment 
150,000 tons of dead oil, the whole of which is avai labl e  of the ties fur the removal of fermentable substancE'S cannot 
for treating timber. There is also a very large quantity o f be too st rongly insisted upon , as th e  value of  the subsequent 
coal tar produced as a by -product of the gas manu facture in I preserving process dcpend� almost wholly upon its proper 
the United States, but excepting in a fe w cases n oth ing has performance, and i ts negl ect has been the Clause of frequen t 
been done toward utilizing the dead oil con tained in it. failures in wood preserving operations. It is not  long ago 

The second substance, wood tar, referred to above is the that comphl in ts were made in some European journal that 
tar pl'Oduc�d by the destructive d i5tilla l ion of wood for the creosoted beech wood ties became rott en in the middle of 
manufacture of charcoa l . Oonsiderable quautities of this the tie, while the outside for an inch or two in depth re
substance are produced, but as yet it has been only consid- mained perfectly sou nd. 'l'he  reason for this cond i tion of 
ered as a waste substance or available for fuel . the tie seems clearly traceable. to neglect of a proper pre-

Patent OfHce Bu siness, Fiscal Year 1 8 8 3-84. 
Hon. Benjam in Butterworth, the Oommissioner of Pa

tents, has made a report to the Secretary of the Interior of 
the business of the Patent Office for the fiscal year ended 
June 30, 1884. For purposes of comparison we add to the 
figures thus presented those for the preceding fiscal year, 
as follows :  

Applications. 
For patents . . . . . . . . . . . . . . . .  . . 
For design patents . . . . . . . . . . . . . . . .  . 
For re i ssue patents • . . . . . . . . . . . . . . . •  
For registration of trade marks . . . . 
For registration of labels . . . . . . . . • . .  

TotaL . . . . . . . . . . . . . _ . . . . . . 
Caveats filed . . .  . 

Fiscal year to 

June 30, '84. 
35,204 

1,322 
244 

1,077 
975 

38,822 
2,672 

Patents and Trade Marks lssue<l. 
Patents I(ranted, including reissues 

and designs . . . . . . . . . . . . . . . .  . . 
Trade marks registered . . . . . . . . . . . . 
Labels registered . . . . . . . . . . . . . . . . .  . 

22,822 
903 
838 

Fiscal year to 
June 30, '83. 

32,845 
1,039 

247 
854 
749 

35,734 
2,688 

21.185 
883 
618 

24,558 
Expired and Withheld for Non-payment. 

2�,686 

Patents withheld for non-payment 
of final fees . . . .  . .  . . . . . . . . . . . 

Patents expired . . . . . . . . . . . . . . . . . .  . 
2, 461 

10,230 

Receipts and Expenses. 
Receipts from all sources . . . . . . . . .  $1, 145,433 
Expenditures (not including print-

2,056 
7,471 

$1,095,884 

ing) . . . . . . . .  . .  . . . . . .  . . . . . . . .  . . 901,413 677,628 
Surplus . . . . . . . .  . . . . . . . . . . . .  . . . . .  . . .  244,020 518.255 

The number of application s awaiting action by t he office 
June 30, 1884, was 9 , 186, an increase of 5,087 over the ac
cumulated applications at the end of the preceding y ear. 

4 , e  � .. 
Firefly Light. 

MM. Aubert and R. Dubois have recen tly made a number 
of interllstin g observations on the l ight emitted by " pyro
phores, "  or fire-bearing i n sects of tue  fam i ly Elateres, genus 
PyrophoruR. These pyropbores have three lu m in ous organs, 
one si tuated at the ventral part, and t w o  at the superior part 
of the prothorax. The hst are always visible, and were 
submitted to the tests. The light was prodnced by rubbing 
the insect w i th a light brush, and was examined by means 
of  an ord inary spectroscope w ith a prism of vel'y refrangi ble 
glass an d a micrometer. The spectrum was very fine, con
ti nuous, and showing neither brillian t  nor dark rays. This 
peculiarity has already been pointed out by Pasteur and 
Gerllez, who studied the  light from a pyrophore belong i ng 
to t.he late Abbe Moigno, editor of Les Mondes. The spec
trum occupied about seventy-five d ivisions of the micro
meter, and exten d ed on the red side to th e  middle of the 
i nterval which separates the rays A and B of the solar spec
trum, and on the hlue side a little beyond thll ray E. When 
the intensity of the light varied, its composition changed in 
a remarkable manner. When 1he brightness diminished the 
red and orange disappeared entiJ'ely, and the spectrum con
s is ted of  green ,  and a li ttle blue and yellow. Tue gree n 
rays lasted longest. The contrary took place when the 
ligh t grew in brightness, the green appeaJing first and the 
spectru m extending a little on the blue and a great deal on 
the red side. The least refrangible rays are therefore emit
ted last . No other luminous source known appears to be
have in l ike manner. The only case which bears a resem
blance is that of su lphate of strontium becoming phosphor
escent un der t1!e action of light at a growi ng temperature. 
As the temperature rises, rays less and less refrangible ap
pear in the spectrum,  but at the same t i me, as Edmond 
Becquerel has shown, the less refrangible rays d isappear. 
When t he light of the organ begin s  to appear, the centra l and 
forward part only of the organ is lum inous. It is only 
when the l igllt is very hright that the peri phery of the organ 
is luminous, and then the red rays are visible.  The light 
was found to give photographic i mages on a gelati no-bro
mide piate ; the insect being two centimeters from the plate, 
and the time of exposure reduced from an hour to five 
minutes. The photographs show that the l ight of the pyro
phore is capable of producing in tense chemical effects, if 
the smallness of the quantity emitted be taken into account. 
The ligut also determines the phosphorescence of sulphate 
of calcium, after an exposure of five minutes ; and eosine 
and azotate of uranium are rendered fluorescent by it .  

.. .  e l . 
Natural Gas vs. Coal. 

As wood tar cOutains  a large percentage of true creosote, liminary treatmen t  of the tie ; the w ater and juices had Tue steadily iucreasing llse of natural gas in Nestern 
which is entirely absen t i n  the case of coal tar, it is a better been removed fmm the su rface of the tie, hnt not from the Pennsylvania, West Virgin ia, and Ohio, for manufacturi ng 
preservative of  t imber than any of the  constitue n ts of coal interior. Oonsequ e n t ly, the creosote o i l  was  un able to pene- pu rposes as  well as  for lighting, suggests the possi bility that 
tar, and rece nt  ex pel'l ments have demonstrated that it may trate that portion of the tie on account of the cells being al- its employmen t may soon have a depressi ng effect on the 
be used by itself for th is purpose if forced in to the cells of ready filled with water. anthracite and bituminous coal business over a considerable 
the t imber while heated an d in a fluid state. Many other We do not w ish to he understood in this article as advo- section of coun try. A Pittsburg paper, referring to th is 
slJbstance� have been prop osed for treating timher, but on cating the immediate adoption in all cases of wood preserv- matter, says : " In so far as natural gas has been applied to 

accoun t of their cost and the comparatively small qnantities ing processes, for this w ill depeud large ly upon the co�t of the manufacture of iron, steel, and glass, the quality of the 
produced are not avai lable to any importan t  extent  for th is the ties. In many local i ties their cost is still so low as to products is  rather in i ts favor. For steam raisi ng it is very 
purpose. preclude any treatment of this kind, hut there are many superior to solid fuel , not merely in the lessening of labor 

The method of treatment w hich is generally considered others in which their cost has already i n creased beyond the and freedom from ashes, but i ll that the heat can be more 
to be the most thorough , practical , and rational is that wh ich poi n t  where creosot ing may be profitably employed ;  the equally d istributed lengthwise and arou nd the boilers , to the 

involves first the subjection of the timber in close vessels to area of such local i ties i s continually increasing, and it needs benefit of the latter in the matter of safety and d urabil i ty. 

the action of high pressure steam for a suffici ent length of n o prophetic vision to foresee that in the near future the It is  safe to say that the lise of gas fuel in th is locality now 
time to enahle the  steam to penetrate a l l  th e  cell s of the adoption o f  �ome preservative process for w ood will become i supplants the  use of  several thousand tons of  coal e�ch week, 
wood and to vaporize tbe liquid s contained therein , these universal .-N. W. Lumberman. and there is n o  doubt that the use of gas fuel WIll largely 
being afterward removed by a vacuum pump. After this .. , • , • increase in the n ear future. Ooal proprietors who have  de-
preparatory treatment tbe preservi ng substance i s  forced THE Qua1'terly Therapeutical Review says methyl sa licylate pended upon manufactories for their business already feel 
into the cells o f the  ,,"oor! under powerful pressure, the (oil of win 1 ergreen), m ixed with an equal quantity of oli ve the local rivalry of this wonderful and v'llnable agent for 
quanti ty of I h is substanc(J being regulated according to the oil 01' lin i mentum saponis, applied externally to inflamed the industries, and this competition between coa l and n atu
use for w h ich the timber is destined. If simply to he used I joints affected by acute rheumatism, affords instant relief, ral gas can only be measured by the gas developments of 
for bridges or elevated structures, the quant i ty of the pre- and, having a pleasant odor, its use is very agreeable. the futnre. " 
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Ititutifi t !tutricau. [DECEMBER 6,  1 884, 
ENGINEERING INVEN TIONS. 

A car starter has been paten ted by Mr. 
,Jacob J. Anthony, of Sharon Springs.  N. Y. The in
vention consi sts of a com pound lever and ratchet me
chan i sm, that can be operated by band or foot for the 
develo�ment of power, by wh ich street cars may be 
Rtarted or stopped, or the devIce may be nsed witb 
�team cars for making up trains, thereby di spensing 
with locomotIves for thi s  purpose. ... . . ... 

AGRICULTURA L  INVENTIONS, 

A cbeck row corn plan t er has heen patent
ed b y  Mr. J o  I Ki rkwood, o f  Mauzy, Ind. 'l'his inven
tion covers a. special con s t rucr.ion and arrangl�ment of 
part s to make a simple, efficient, and d urable machine 
for planting corn or other seeds in accurate check l'OW�. 

A hand cul tivator has been paten ted by MI'. 
Judson B. Hurd, of Hardin, Texas. It is made w i th a 
plow plate having wings bent to destroy the grass Hnd 
weed s aud leave the soil  level , while  with the plow 
beam and winged plow are connect e<i two or more ro
tary cut ters, whereby the soil. roots, grass, and weeds 
will be cnt in parallel l i n e s  in front of the plow plate. 

A plow staudard bas been patented by Mr. 
John R .  Sampson . of Benntltsvi lle, S. C. It is  made 
with a g:round bar and a beam plate arranged witb the 
forward parts at · a greal er d i .tance apart than their 
rear parts, and connected at I heir forward ends by a 
front bar, so t.he plow plute call be moved up and down 
to vary t.he angle at which i l s  cut l ing edge eniers the 
ground, as the wor" and the character of the soil may 
require. 

• • • 

MISCELLA NEOUS INVENTIONS. 

contents can only be exposed to contact with glass, and 
the jar, besi de s  complete lor.kin g arrangement, has a 

bail of pecnliar cOllEtruction, which helps press down 
th, '  seal and also forms a cOllvenient means for carry· 
ing or handling the jar. 

A cl'Ucible or casting ladle bas been patcn t
ed by Messrs. Jacoh F. and Ernest G, Zimmerman; of 
Hanau, Germany. it bas au jnner SIlll an outer trian_ 
gular vessel, the i nnel one with I t. angles croo. i ng 
those of the outer vessel, and witb down ward sl oping 
sides and apertured b ottom, so C,)I ,structed as to reta i l l  
the slag and prevent its  being poured out wi th the mol
len metal. 

A stop watch bas been pat ented by MI'. 
Eugene J. A. Dupuis, of New York city. This ihven
tion covers a mod i fication of the levers for operati ng 
the fly hacks, and lhe �awls for operating the ratchet 
w i leels that start and stop the chronograph mechan ism 
are made ot a s)ngle piene of "llring metal, thereby be
ing simpler and occupyillg less space, witil other novel 
features of construc t ion and arrangemen t  of part� . 

A bnt air furn ace has been p a ten ted by Mr. 
Nathaniel A. Boynton, of New York c i t.y_ It affords a 
novel con81 rnc tion of the dome and radiator and their 
:flues or passages. and arrangement of the dome wi I hin 
the radiator. i nsuring compactness and a more effective 
circulation of the produci s of combust ion ,  with enlarg 
ed heuting and radiatillg snrface, tbe fiues being cansed 
to clear themselves ot soo t .  

A watch case bas been patented by MI'. 
Jacob Macher, of New York city. By th i s  improve
men t the li: ey, or combined key and push p i n , can be 
w i thdrawn sufficiently from the pend ant to clear I he 
inner edge of the center, thus permi tting the works 10 
be passed in l f)  the case, but the push pin or push pin 
and key cannot be w ithurawn entirely from the peud-

A cburn h a s  been patented by l\Ir. James ant. 
H. Taylor, of Westfield. Mass . Thi s  invention covers A can bolder bas been patented hy Mr. 
a special arrangement and construction of parts for J o hn W. Edward s, of Seattle, Washinglon Terri tory. A 
makir,g churn harrels �r cylinders whereby the parts : baske t , or cag:e. ada vted to h o ld a can or carboy, is 
thereof may be convenIen tly set up and tIghtened or . made to swing easily between t wo .pecially devised 
loosened as des i red. bracket., so it  can be li l ted very easily t o  df'w off the 

A cbi m n ey cowl has been patcnted by 
Messrs. Ma rtin Ludwig, James R. Barber. and Joh n  S. 
Barber, of Beloit., Kansas. Thi s  invention covers a 
lIOVe! cons lruction whereby a stationary cowl is ad apt
ed !o  preven t  downward currents of air ill the chimney 
when the wind i s  blowing from any direction . 

A pegging machi n e  has been paten ted hy 
IIfr. Hans Schurhnber, of Vieuna, Austria. '1'his inven
tion cove,'S a new and improved pegging mach i " e  for 
fastening the soles to shoes of all k i n ds. being espe
cially desiglled to do the work thoroughly, rapIdly, and 

conl ents of the can or carboy, the device being also 
especial ly designed to facililate drawing off the con· 
tents of heavy vessels. 

A m acb in e for making and inserting um
breUn frame rivets has been parented by Mr. Daniel M. 
Red mond, of Philadelphia. Pa. The wil'e i s  forced 
through tubes and clamped, and, the ri b and brace be
i ng bronght intf) po ition, the w , re is cut off and head
ed therein, the operation being performed wi th great 
rapid ty and ease, and the machine being adapted to 
different s i zes of wires. 

with a s D peri or fin i sh. A print ing press h as been paten ted by :YIl'. 
A peg wood sharpener hA S heen patented by Peleg S. Dodge, of S tanton, Mich. This "ress has a 

Mr. William G. Scott, of Batesv i l ie, Miss. This inven- :ec iproca t ing �at form be� , over which is  mOllllted the 
tion prov ides a simple and conven l ent i mplement. for I Impres�, on cY�lllder, and III the f�ame ullrterneat�, or 

the use of jewelers and others for sharpening rods of , 
other�lse equ�val €ll tly arranged, IS the _steam cylmd.er 

peg wood em ployed in cleaning the pivot boles of of a dIrect aCl Ing hOrIzontal steam engme, whose plS-

watclles clocks and other smal l machines. t.on has a �t, oke equal to one· balf the circumference of , , the impression cy ltll der, and power is thus di rectly ap-
A coal d"anpr bas b een paten ted by Mr. plied to run the press. 

Will iam H. S hepherd, of Pittston, Pa. This illven tion . 
provides a new a " d  improved machin� for separating A knock down barrel has been patented by 

slate and rocks from coal by means of .creens aud a Cllr- Mr. James H. M i l l er, of Hearne, Texas. This i n ven

rent of air, and is  an improvement on a former patent- tion affords a cheap and easily constructed barrel for 

ed inventibn of the Bam,� i nven!Of. shipping fruits, etc., afford ing a free circulation of air; 
wooden slats or staves of proper lengths are sec u red to 

A vessel for di�pen�ing fluids has been pa- two or more hoops, which may be readi ly  ben l aroun d 
tented by IIfr. Peter Hart maun, of Brooklyn, N_ Y. a binged head, and fastened by loops in the hoops. b u t  
This invention provides a vessel i n  which vo'atile I the barrel can be knocked d own a n d  packed i n  crates 
liquid s  may be kept from air, and yet sufficient.  may be ' or hoxes to occnpy very littl e  space. 
snpp l i ed for use as de�ired, the main body of the l i quid, ! ""!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
by this novel construction, being protected from eX- I -
posnre. NEW BOOKS AND PUBLICATIONS. 

A pyrethrum soap bas been pate nted by " 'l'HE GUNSMITH'S MANUAL. Messrs. Hauey 
Mr. Jobalill Zacherl,  Jr. , of Unt er Dobling, near Vien- & CO. , 10 Spl uce Street, New York. 
no,  Aust ria-Hungary. It contains  an addi t i on of  the This is  an i Ilu�trated volmne of 37. pages, edi ted by 
soft resin which fot m s  an ingredient of pyrelhra plan ls Me,sr •.  J. P . Stelle and W. B. Harrison. It is a volnme 
and contlti ns the i n sect killing s tuff, tbe soap being es- of practical i nformation for gunsmiths, and is calcu-pecially deRigned for des troying insects and other para- l t d t b f '  t d I I f 
sites. 

a e .0 e () I n  �rest an va ue a 80 or sportsmen. It 
exp!ams how the,r weapons are made, how t.hey should 

A casing for pipes b as been pate n t ed by , he used, and how cared for when not in nse. The 
Messrs. James F. Wood and John F. Wood. of Wil- manual is replet e iI, useful informalion for gunsmiths 
mingl on ,  Del. In combin ation with disks adap l ed to I and �portsmen . 
surround a \lipe are open mhular casing sections sur
rounding tbe disks, each havmg at one longitudinal 
edge and at one end II pocket, tbe free edges of the sec
tions b.ine, held logelher by nails, pins, etc. 

INDUSTRIAL CYCLOPEDIA OF SIMPLE ME
CHANICS. By George E. Blakelee. Fords, 
How ard & Hulbert, New York 

A mail bag fastener has been patented by 
The 700 pages of th i s  book give plain, detailed direc-

tions for doing 2,000 common things. Its author is a IIfr. Charles W. Jefferson, of Rugby, Tenn . Steel strips p"actical mechanic, and was long an editor of a leading 
a:e fastened on the Si des of the m ou t h  of the bag, one

, agricultural paper, so that he knows how t o give his in
SIde 

.
belllg adapted b ove.rlap th � oth er, and the over-

I formation in language devoid of abel ruse terms, and 
lappmg �art hemg proVIded w l lh a siapl e projecting so the ., common peuple " will readily comprebelld 
from I ts mner surface and adapted to be passed through I what ' t It ' t '  t d d 'd f 
the strips and I he closed top of the b . IS mean . �s no III en .e as a gUl e or pro-

. 
ag.

• 
I fesslOnal workers III any speCIal department, but to 

A wll lp  bas been paten ted by Mr_ EphraIm g, ve valuable bmts on ..  how to make and how to 
M. Turner, of Fort Worth , Texas. In combination mend " to men, women, an d cbildren, indoors and out., 
with a spri "g wire core and rub ber compound covering I 

as a daily aid in indmtrial affairs. 
of the body of the whi p is a melal l i c  coupling and a s '" E E detachable screw whip handle, made to form a clasp TATIONARY ",TEAM NGINES FOR LECTRIC 

k ' f  
. b '  . .  LIGHTING PURPOSES By Robert H nt e, such whIp elllg more espeCIally deSIgned for 'l'l t J b W'l & S N ' 

stock farmers 01' those of like call ing. Y 
l Ukrs on. 0 II 1 ey ons, ew 

or . 
A sa fety at tach ment for elevators has been Some such book as this has bren au evident want for 

paten ted by Messrs. John D. Phyf? , of Demarest, and quite a l i t tle time back, and Professor Thurston has Jam�. J: Harold , of ?enafly, N. J . . It con s i �l s in l h e  kept sufficiently abreast with t.he progress of modern 
applIcat ion of rev�lvmg wh eel.s or c�lmd ers. wt th stnds : eng:ineering to be eminent.ly well qual ified to do j ustice 
�rrang�d to come III cont ac! wi t h sml.able fixed de�ents, I to �i s  sn bject. The modifications in engi ne bu i lding 
III �a.s

e the elevator rope .� hould break, furulshmg a wh,ch have taken place s in ce electricity has been largely 
pOSi tIve lock to the fallmg of the elevator cage. introdu ced are here concisely stated, and particular 

A lock faucet has been paten teri by l\IeR�l's. mention is made of the most conspicuons claimants for 
Richard W. Howard MId Charles B. Locke, of AplJo- public favor in th i s  field, showlu!? what changes in 
nang, R. 1. Its construclton is .ueh that a barrel may construction and operation have been made, with the 
be connBct.ed by pipe w i th a room above, and li quid causes therefor. 
lJlay also he drawn from t h e  barrel throne-h the lower 
end of the cock without discon neer.ing said pipe, while 
by suitably turning the cock egress either way may be 
shut off. 

A fruit jar b a� been paten ted by Mr. Na
tballiel W. Krouse, of Haysville, Pa. Tbe conslruction 
lA such that, when both cover and jar are of glass, the 

Received. 

THE CHILDREN OF THE BIRJ,E. By Fanny L. Arm
strong, with introductIon by Frances E. Willard. 
Fowler & Well. Co., New York. 

THE PHYSICIAN'S VISITING LIST. A pocket memo
randnm book wi th blanh for each day of the year, 
'l\ i l h  numerous handy references. P. Blaki.ton, 
Son & Co. , Philadelphia. 

Ipedal. 
THE EXl'ERIENCE OF AN EMINENT 

LECTURER. 

invaluabl e  vitalizer and restorer, call on or address DRS. 
S'�.A RKEY & P .ALEN, 1109 and un Girard Street, Phila. 
delphia. 

�u�i"t$'" and :f ersonal. 
'l'he magic lantern, which was in former days only a -'�-�.:--=------------------

toy, with its coarse and gaudy pictnres fur the amuse- The Ohm'gejor Insertion nndej' this !lead is One J)ollar 

ment of uproarious cbildren, has been improved and a line fo/ '  each inse1'tion .. about eil}ltt words to a line. 

dignified by the introduction of photographiC art . Com- A dverti8ernents must be j'eceive!i at puolication ojficp 

petent scbolar ,y gentl emen and finished speakers bave aseal ty as 1'ltUrsday >nO/'r/tnl} to 'WP"u in next i8sue. 
done their part in elevating lantern picturings to t.heir 
proper place in artist.ic education. 'The lantern and the 
lecturer now combine instruction witb entertainment in 
graphically getting before the puhltc illuminated even
ings of travel among the wonders of our own country, 
or the antiquities and curiosities of foreign lands. 

Prominent among th e  gentlemen who have dignified 
the lantern by bringing t" its aid tbe triumphs of pboto
graphy t. M r. Edward L. Wilson, of Philadelphia. A 
natUral arti�t. a superior photographer, and a fascinat· 
ing speaker. Mr. Wilson has attained a national reputa
tion. In winter be addresses large city audiences. and 
in summer he gives his illu8tr.ited lectures at the vari
ous camps of moral and religous instruction throughout 
the country. His photographic establish ment is known 
throughout the natlon, and is enriched with many origi" 
nal works of phorograpltlc. art taken by himself in his 
tour through foreign mnds. 

In consequencf> of his intf'nse devotion to t h e  duties of 
his profession. AIr. Wilson some years agn became a con
firmed invalid. 'rhe labors which crowded him in con
nection witb the pllOtograpbing of the Centennial ex
h ibits tn 1876 first contributed to impair his lla.t urally 
strong constitution. In these labors he had tbe constant 
charge ot over one hundred artists and assistants, and 
was worked d,ay and night beyond the;. reasonable ca
pacity of even a very vigorous man .  It i8 n ot surprising 
that hiS health gave way completely, nor that life be
came a burden hard to bear . 

'1'0 one who call ed u pon him a. short time ago, Mr. 
Wilson told the story of his illness and his restoration. 

Blake's Patent Belt Studs, ,be strongest an d best fast
ening for Leather and Rubber belts. Greene, 'i'weed 
& Co., N. Y. 

Owners of Fore igu Patent s desiring to sell 01' exhihit 
at the London Exposition, 1885, ad dress Chas_ Babson, 
Jr" 24 Congress Street, Boston. Mass. 

Cheap, cheap, cheap. Best Popular Science Works. 
J. Fitzgerald, 20 Lafayette P l ace, N. Y. Catalogue free. 

Respoll si hle Ilartner wanted, WIth capi tal ,  to join in
ventors in manufacturing new Paper Folding ),1 achines. 
A ddress office of Wesleyan Methodist, Syracuse, N. Y_ 

Experirnental Machinery Perfected, 
models, patterns, etc. Tolhurst Machine Works, 'rroy. 
1(. Y. 

Catalogue of Books, 128 pages, for Engineers and 
ElectriCians, sent free. E. & �'. N. Spon , 35 Murray 

Street, N. Y. 

WHnted.-'ro correspond with works, corporations 
and cities deSiring first-class, and at the same time low 
cost. electric ligbt plants, with or without engines and 
boilers. h S. C. Forsaith M achine Company, 

Manchester, N. H." 
Brush Electric Arc Lights and Storage BaLleries. 

Twenl y tbousand Arc Lighos already sold. Our largest 
machine gives 65 Arc Lights with 45 horse power. O ur 
Storage Battery is the only practical one in the market. 
llrush Electric ( '0., Cleveland, O. 

Practical Instruction in Steam Engineering, an d situ
ations furnished. Send for pam phlets. National 1n
stitute. 7U and 72 West 23d St., N. Y. 

. .  Hun down ? '· be sald . H \Y ell, you may say so. when 
I tell you that the insurance men wouldn't touch me. 
I had poliCies in two Of our best companies, and I wanted 
more lnsurance. Both of tbem refused me. And yet, The Cyclone Steam FIne Cleaner on 30 days' trial to 

one year afr.erward, One of them very gtadly took a new reliab l e  parties. Crescent Mfg. Co., Cleveland, O. 

risk on me, and the other was willing to. This was. of 
course. after 1 had fully recovered. Tell you how it 
was.  The strain on me had been too great. I ran, down, 
down, down gradually. Although I bad an excellent 
constitution, and had lived a strictly temperate life, I 
was so m uch prostrated that tor a long lime I could not 

For Steam 8nd Power Pumping Mach i nery of Single 
and Duplex Pattern, embracing baUer feed, fire and low 
pressure pumps, independent condenSing outfits, var ..... 
uutr., hydraulic, artesian, and deep well pumps, air com
pre5sors. address Geo. F. B l ake �1fg. Co .. 44 Washing
ton St., Boston; 97 Liberty St .. N Y. Send for Catalogue. 

steep more than an /wur Il'I' t,oo in the cour .. of a night. I Quinn's de vice for stopping leaks in boiler tu bes. 
suffered with acute neuralgia and w,th headaches, which, A ddress S. M. Co., South Newmarket, N_ H. 
when they carne on suddenly, would render me powerless to 
tltink or act. My appetite became capricious, and 1 coul d 
eat only a small quantity of food at a time. My diges
tion was demoralized. My throat gave me trouble, and 1 

M i l l s, Engines, and Boile .. for al l purposes and of 
every description. Send for circul ars. Newell Univer
sal Mill  Co., 10 Barclay Street, N. Y. 

began to be afraid Ihad chronic bronchitis. Wanted -Patented articles or machinery to manllfac-
" One day, five or six.years ago, when I W8.S sufferina ture nnd introduce. Lexington Mfg. Co., LexingtoD, Ky. 

with one of my terrib l e  headaches, a friem! whose .. How to Keep Boi lers Clean." Book sent free by 
mother had been cured of rheumatism by tbe Compound James F. Hotchkiss. 86 John St., New York. 

8tationary, Marine, Portable, and Locomotive Boiler8 
a specialty. Lake Erie Boller Works, Bn1falo, N. Y. 

Presses & Dies. Ferracute Mach . Co . ,  Bridgeton . N. ,I . 

Oxygen treatment said to me : • \\'hy don't you try oxy
gen ? '  I laughed at the idea, for I had no faith that such 
a thing could reach my case. 8till I went to Starkey & 
Palen's office in Girard Strl?et, and inquired into ft. I 
took. a few inha ations, an d laughed at it ag'ain. But I 
saw that Docters Starkey & Palen were fair and truth- For Power & Economy, Alcott's Turhine, Mt.Holly, N . • J. 

The Hyatt filters and met.hods guaranteed to render 
a l l  kinds of t.urbid water pure and sparkling. at economi
cal cost. The Newark Filtering Co . .  Newark, N. J .  

ful gentlemen. and I determined t o  give their Compound 
Oxygen a very thorouJZh trial. rrhere was nothing un
pleasant in it. and 1 had no fear that it would do me 
harm. In any event it  could not make me worse than I St eam Boilers, Rotary Bleacher" . Wrought. Iron Turn 
was. I took the inhalations hopefnlly and faithful l y. Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 
Soon, say in less than a montb, l began to feel a great 
change for the bettpr. 1\1 y first symptom of improve" 
ment was that the h�adaches were le�R frequent, and by 
no means as painful a. they bad been_ Then I began to 
get better sleep. That strained and wearied feeling of 
body departed. and with It tbe mental depression nnder 
which 1 had labored. When those frightfnl headaches 
were at their worst they would sometimes last all day. 
Now when they came, it would lJe hardly an hour from 
the first indications by buzzing' in my ears and tingling 
in my fln�er tips. until the headache was Over. 

Send for Montbly Machiuery List 

to th e George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

Iron Planer, Lathe, Drill,  and other mach ine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

If an invention has not Deen patented in lhe United 
States for more than one year, it ma,y still  be patented in 
Canada. Cost for Canadian patent, $40. Various otber 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., SCIE "TIFIC AM IORICAN Patent 
agency, 361 Broadway. New York. . .  Well .  I might tell you a Ion!? story about it. bnt to be 

brief, I rec(merea my health, throat trouble went away, 
and I had a decided increase oj lung power. My good appe' Guild & Garrison's Steam Pump Works, Brooklyn,  
tite returned as in tormer days. M y  digestive organs be- N. Y- Steam Pumpin g Machinery of every descrip
came able to take care of all the food I gave them to dis- tlon. Send for catalogue. 
posp of. In short, I was flOod as new. Nickel Plating.-Sole manu faci urers cast nickel an-

" Most oj this was accomplished in three or iowr months. odes, pure nickel  salts. polishing compositions. etc. Com
But as I bad been so much run down. and wanted my plete outfit tor plating, etc. Hanson & Van Winkle, 
restoration to be both compl ete and permanent, [ con- Newark, N. J., and 92 and 94 Liberty St . .  New York. 
tinued the treatment for over a year, varying it from Supplement Cataloglle. -Person8 in pur.llit of infor-
time to time in amount and method. At times I wvuld 
omit it for several weeks, and then return to it again. It mation on any special engineerin�. mechanical. or scien-

is allout three years since I finished my reg-ular course. title subject. can have catalogue of con tents of the Scr

Now I resort to it once In a whi le .  in case I take cold or ENT I � I C  AM ICU I C A l\  �U�PL KM II: :,\ T  sen� to them f�ee. 

tlnl subject 'to an extraordinal' physical or mental I The S U P P I , II; l\I E :-': T  cont�ln8 �engtb y artIC
.
les embracmg 

t . 
y y the whole range of enj;{meermg, mechalllcs, and ph ysi .. 

s ram. cal sci ence. Address Munn & Co . Publisb ers. New York. 
H I went abroad in ISS:!, taking a protracted and some" 

what laborious trip'through Egypt, A rabia, and Pales- Cotlon Belting, three, fonr, five. and six ply, fOI' ele
tine. I Was beyond the ordinary conveniences of com- vator and driving belts. Greene, Tweed & Co.,  New 
tortabl� travel. ann had to spend mucb of my time on York. 
camel s and to do a great deal of walking and climbing Machinery for Light Manufacturing, on band and 
I fo und I could stand any amom,t of exposure. I could built to order. E. E. Garvin & Co . . 1 39 Center St., N. Y .  
tramp the hills o f  A rabic Telvi, a s  easIly a s  any of my Drop Forgings . Bi llings & Spencer Co., Hartford, Conn . 
three companions. So hearty and joyful was I that our 
old dragoman said to me.  ' You always make my heart 
glad when I am in trouble! In all my tours abroad I had 
but two returns of severe headache ; one at Mount 
Serval, the other at C..,sarea PhilippI- I could eat any
thing that was set before me, and eat it freely. 

, . Since my return to this conntry I have eng-aged in my 
old duties with more than former activity. I have lec
tured a great deal, and often in the ope;n a.r, without any 
return of throat trouble. I have attended without diffi
culty to the detailS of my large photographic business. 
I nsed to be susceptible to colds ; having them. In fact, 
from November to .\1 ay ; one on top of another. Now I 

have had . as far as I can rem ember, only two colds in 
three years, though I hltve been fulty.subjected to every 
description of draughts. I enjoy my eating, and 1 sleep 
welL It used to tire me to 1Dork my lantel'ml tor an /wur. 
Now I can easily dn itjor two /wurs without jatigue. My 
weight is about the same a s  of old ; say 135 pounds. I 
can work, I1S a regular thirng, about seventeen OO'!1"'s a day, 
and my work l1eldom tires me. "  

Munson's Improved Portable :II ilIs, Utica, N. Y. 
M ineral Lands I'rospected, Artesian Wells  Bored , hy 

Pa . I)iamond Drill Co . llox (23 . Pottwille. Pa. 8eb p. 332. 
Brass & Copper in sheets.wire & blanks. See ad.l>. 222. 

The Chester Steel Uastings Co., office 407 Li hrary St.,  
Pbiladelphia. Pa . . can prove by 20.000 Crank Shafts and 
15,000 Gear Wheels. now in use. the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic ,Jacks. Punches. and Tube 
Expanders . R. Dndgeon. 24 (]olumbia St .. New York_ 

Friction Clutch Pulleys. D.  Frisbie & Co., Philll. 
Tight and Slack Barrel Machinery a specialty. .Tohn 

Greenwood & Co., Rochester, N. Y. See illns. adv. p. 222. 
Magic Lanterns and S tereopti cons of all k inds and 

prir.es. Views Illustrating every subject for public ex
hibitions, Sunday schools, colleges, and home entertain" 
ment. 136 page illustrated catalogue free. � l cAllister, 
Manufacturing OptiCian, 49 Nassau ot., New York. . .  I do not recommend Compound Oxygen for the man 

who wants to get well in such .. hurry tbat he is not sat- C10rund um Wheel s ; Cllr faster and wear longer than 
isded unless cured in twenty-fou r hours. But for those emery. Pratt & Whitney Co .. Hartford, Conn. 
who have patience to try it faithfully, and to obey dlrec- Catechism of the Locomotive. 625 pages. 2..'i0 E>ngrav
tlons im�licitl.y, 1 consider it the grandest vita izer and Ings . Most accurate. complete. and easily understood 
restorer m eXlstence. To my use of H I attribute my book on tbe Locomotive. Price $2.50. Send for catalogue 
present state of good health. You may quote me as say- I of railroad books. The Railroad Gazette 73 B'way N Y 
ing all that." 

, • • • 

In these busy days of mercantile and professional ac I C. B. Rogers & Co . . NorwiCh , Conn . ,  Wood Working 
tivity there are thOU",lllds of overworked gentlemen I Macblnery of every kin d .  See adv .. page 270. 
who are a s  greatly rnn down a s  M r .  Wilson was. Their I Shipman Steam Engines.-SmaJl power practical en
restoration may be as complete as his. if they will try a gines burninllt kerosene. Shipman Engine Co., Boston. 
course of Compound Oxygen. To know all about this See palle 849. 
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A CATALOGUE OF SOME OF THE VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 

To the Reader : 
�'he r.apers here catalogued will be found. in 

genera , to contain recent and valuable infol'lllR
tion upon the subjects named. Many of the articles 
are profusely illustrated ; measures or scales are 
frequently given with the engravings. thus fur
nishing to the reader a key to the dimensions and 
construction of the parts. 

Each of the specil1ed numbers contains sixteen 
large pages, and embraces the catalogued article 
together with a large variety of other useful and 
interesting matter. 

Price for each number, 1 0  cents. 
Sent by mail to any part of the world on receipt 

of price. Address Munn & Co., New York. Office. 
361 Broadway. Remit in U. S. 80stage stamps. 
coin, or by postal order or notes. rders may like���� be made through bookstores and news agen-

In ordering please be particular to specify the 
nUlDber of the SUPPLEMENT. 

A 
AbattOir and stockyard of Pennsylv. R.R . . .  *8'7  
Abbey, Melrose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *304 
Abscess, Callender's method of treating by ny-

perdistensio n . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  �46 
Absorption apparatus. Reiset's . . . . . . . . . . . .  "*�59 
Acculnulator, Boettcher's . . . . . . . . . . . . . . . . .  *41 4 
Accumulator, hydraulic. differential . . . . .  *230 
A ccumulators and piles at Munich Exhib . *414 
Acellograph. an apparatus for measuring the 

pre�sure developed b'l gun powder gases and for 
studying the laws 0 the recoil motion of fire-
arms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *269 

Acetatc of soda manufacture . . . . . . . . . . . . . . . . .  234 
ACid, sulphuric, tower for. Glo\'er's . . . . . . . .  *25 S 
Acids, improvements in the manufacture of.204 
A"ids I sce under proper titles. as citric. tartaric) . 
Acoustic repulsion. by V .  Dvorak . . . . . . . . .  * 1 39 
Acoustics, an experIment in propagation and 

improvement of sound by the use of steel plates 
and wires. by A. C. English . . . . . . . . . . . . . . . . . . .  2-1'7  

. Acoustics i n  projection . . . . . . . . . . . . . . . . . . . . .  "* �5a  
Actinium, metal. by  Dr .  T. L .  Phipson . . . . . .  305 
Aetlnomctcrs, by Leon Warnerke . . . . . . . .  * 220 
Adder, tne ladder-back . . . . . . . . . . . . . . . . . . . . .  *33'7  
Aerial echoes. by Prof. Joseph Henry . . . . . . .  1 53  
Aerial locomotion, method. by C. Sarkady . . .  2 5'7  
Aerial navigation, by Tim. Choinskl . . . . . . .  *283 
Aerial navigation, by F .  Barnett . . . . . . . . . . . . .  3 '72 
Aerial navigation, by F. W. Brearey . . . . . . . . .  1 9 1 
Aerial navigation. by Fred W. Brearey . . . . . .  240 
Aerial navigation. Montgolfter centenary . .  *406 
Aerial shiP. new, Dr. Woelfert's . . . . . . . . . . . .  *400 
Aerolltlc epoch of November 12th, 13th, by Prof. 

Daniel Kirkwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128  
Aeronautics, progress of, by  Frederick W. 

Brearey. An interesting paper, containing brief 
accounts of the most recent trials of balloons 
havin!!" mechanical propelling attachments . . .  5 f) 

AfBnlty and valency. chem., by F. D. Brown.3 10 
ACrlca, Cameron's journey across . . . .  . . . . . . .  . . 1 0 
Atrlca, Central. by Rev. John O. Mears, D.D. 

An interesting article. giving an immense 
amount of infol'lUation in regard to that portion 
of -.Africa conccrning which our knowledge is 
imperfect. describing the geological and physical 
formation of the country. its climate, products. 
inhabitants, and showing what is being done to 
open up this rich region to commerce. Illus-
trated with a map . . . . . . . . . . . . . . . . . .  *208, *209 

ACrica, Commander Cameron's march across. ii '7� 
ACrlca, equatorial. explorat., by De Brazza. *3'70 
Agatcs, imitation. how to produce . . . . . . . . . . .  353 
Age, inl:luence of  upon the intellect, an interest-

ing and instructive paper . . . . . . . . . . . . . . . . . . . . .  246 
Age of ice, evidences of. by H. Woodward . . .  *'76 
Aging distilled spirits. apparatus, Sweet·s . .  1 2  
Agitator, mechanical. for use I n  Bessemer Rteel 

manufacture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..  '1-3 1 6  
Agricultural College. la. by Prof. Knapp.*189  
Agricultural building at Centen. ExhibtlOn . *4 
AgriCU l tural Expel'. Station. Rothamsted*101  
Agricult ural implements ancient and modern, 

at the [,ondon Agricultural Show . . . . . . . . . .  * 1 89 
AgrlcBilural plant feeding, by E. Lewis 

Sturtevant. M.D. A paper showing the ad
vantages to be gained by the use of certain 
chemicals in wheat growing . . . . . . . . . . . . . . . . . .  1 50 

Agricultural science. recent progress in.\. hY' 
H. P. Armsby . . . . . . . . . . . . . . . . . 269, �8'7,  345 

Agriculture, chemistry of . . . . . . . .  . . . . . . .  . . .  4 
Agriculture, potash in . . . . . . . . . . . . . . . . . . . . . .  1 32  
AgricultBre i n  Japan. notes on. from a lecture 

of President Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 1  
Agouti, South American . . . . . . . . . . . . . . . . . . . . .  * 3 8  
Ailanto, o r  tree o f  Heaven . . . . . . . . . . . . . . . .  *402 
Alno cloth, fabrication of . . . . . . . . . . . . . . . . . . .  *244 
Air and coal gas, explosive mixtures of �43, �45 
Air and steam gauges, Nedden's . . . . . . . . . . . . .  * 191  
Air and steam, superheater and condens. for. *258 
Air, anhydrous as  a therapeutic agent. by Dr. 

G. A. Keyworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �OO 
Air and water. A lecture before a juvenile audi-

dence, by John Tyndall. D.C.L . . . . . . . . . . . . . . . .  2�0 
Air, atmospheric. oxygen from . . . . . . . . . . . . . . .  300 
AlrDlast to sweep chimneys Syllwaschy·s . *35 1  
Air, carbonic acid in. by  M .'riumas . . . . . . . . . . .  3 58  
Air, compressed. i n  mines, by  M .  G .  Johnson 1 -10 
Air, compressed,. for blastmg . . . . . . . . . . . . . . . . . .  1 8 8  
Air, compressed. storage of, James' method . .  282 
Air compressor and rock drill. Ferroux's, by H. 

W. Pendred . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Air compressor. Dubois & Francois· . . . . . . . . . . .  *2� 
Air. gas and steam engine. comb'd Simon·s . * 168 
Air, ground. in its hygienic relations. by Dr. M. 

Von Pettenkofer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *82 
Air compression. new method of . . . . . . . . . . . . . .  *9� 
Air, compression of, by John Sturgeon . . . . .  *2'79 
Air compressor, Cranston's . . . . . . . . . . . . . . . . . . . .  *53  
Air compressor. ventilating, Farcot·s . . . . . . .  *390 
Air compressor, Robey·s . . . . . . . . . . . . . . . . . . . . . .  *49 
Air cushions for docks. Clark & Standfield·s .*84  
Air  engines (see engines). 
Air, heated, for combustion . . . . . . . . . . . . . . . . . . . l 0'7 
Air in relatIOn to health, by C. F. Chandler . .  362 
Air moistening apparatus for spinning and weav-

ing rooms. Koertmg's . . . . . . . . . . . . . . . . . . . . . . .  *35� 
Air. motion of. effect upon the acoustic qualities 

of an audotorium. by W. W. Jac�ues . . . . . .  1 64 
A��ef::'su.�: . . .  ��:-: . .  ���� . .  ��� . ���. ��� . �YJ.lti 
Air pump. mercurial. simple. by G. M. Hop

kins. Description of an easily constructed and in
expensive Sprengel & Geissler air pump which 
may be used for all purposes of experimenta-
tion, with figures showing construction . . .  *�24 

""Ir pump condenser. vertical . . . . . . . . . . . . . . . .  * 1 09 
Air pump, mereur. double acting. Neesen·s . *289 

Air pump, duplex, Niagara . . . . . . . . . . . . . . . . . . . .  *3� AlDerican progress, comparative view of, by 

I Annular wheels, forms of epicycloldal and invo-
Air pump Sprengel Rood's modification of *303 R. P. Porter. An interesting paper . . . .  20'7, 208 lute teeth for inside gear, failure of the odonto-
Alr pump; Wylie's . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·)\ 33 · AlDethyst, purple color. cause of . . . . . .  ; . . . .  3Iil graph in certain practical cases. by Prof. C. W. 
A.lr refrigerating machinery . *� 1 5 , �52-, *�54l . AlDlDonla, apparatus for manufactul'lng. 1,or- MacCord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 291 

*2'74, -It 288, '" 3�0,. 33 6 '  enzen's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *�84 Annular wheels. machine for cutting. De Junker 
Air regulator for pump air-chambers . . . .  , . it283 AlDlDonla, carbonate. from gas liquor. �fHr- & Ruh's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *365 
Air reservoirs for locomotives . . . . . . . . . . . . . . .  * 19'7  atus to manufacture . . . . . . . . . . . . . . . . . . .  . . . .  '70 Anthracene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 80 
Air temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 6  AlDlDonla, a new continuous process of making, Anthracene, apparatus to manufacture . .  * 1 8  '7 
Air thermometers, by E. Rousseau . . . . . . . . . . *30'7 by Dr. Gruneberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  *�81  Anthracite coke as a steam fuel. . . . . . . . . . . . . .  4'7  
Air thermometers, new, by  D .  Winstanley . *263 AlDlDonla engine. Gamgee's . . . . . . . . . . . . . . .  ;, 281  Anthrax, etiology of, by  L .  Pasteur . . . . . . . . .  �59 
Air warmin'\" appliances. Boyle·s . . . . . . . . . . . .  *398 AlDlDonla, detel'lUination of  by hypobromite of  Anthropology, twenty years progress in. Ab-
AlarID compass, electric. Severn's . . . . . . . . .  * 195  sodIUm. apparatus for. Francis' . . . . . . . . . . . . . .  *'79 stract of an address by Prof. Huxley . . . . . . .  148 
AlarID, loom stopper. Demand's . . . . . . . . . . . . .  -II 90 AlDlDonla. distrib. of, by  Dr. R .  A .  SII\ith . .  1 4� AnthropolDetrlcal measurements . . .  . . . . .  1 90 
AlarID, water gauge, Ledent's . . . . . . . . . . . . . .  *245 AlDlDonla' from gas liquors, apr,aratus for ex- Anti-Cat remedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366 
Alaska, topography, climate, products. by Shf!I- '  tracting, Elwert & Muller-Pack s . . . . . . . . .  *296 Antiquity of man in Eastern America geologi-

don Ja�kson. D.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7 AlDlDonia, fOl'lUation of a chemical compound cal ly con8idered, by H. C. Lewis . . . . . . . . . . . . .  258  
AlbulD cover, by De  Zuloaga . . . . . . . . . . . . . .  * 1 41 of, with shver bromide. by J. V .  Eldsen . . .  *285  Antiseptic compound\. new. application of, to 
AlbulDen and gelatine. by A. P. Clark . . . . . . .  61 AlDlDonla, intravenous injection of, as a means preservation of food, oy Prof. Earll' . . . . . . . .  33� 
AlblilDen, commercial. by Alfred H. Allen 369 of stimulation, by Gaspar Griswold. M.D . . . .  18'7 Antiseptic substances. qualities of various . .  389 
AlbulDen, convenient test for . . . . . . . . . . .  , . . .  36'7 AlDlDonia, laws of  exchange of  between the sea. Antiseptics, albuminated ferrous borotartrate. 
AlbulDen, test for. by Dr. W. H. Kesteren. . 63 atmosphere and continents. by Th. Schloesinp". 1 -Camphorated chloride of calcium. by Carlo 
AlbulDlnuria in persons apparently healthy. AlDlDonla, liquid. apparatus to test . . . . . . .  *393 Paves! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3'7  

by John Munn. M.D . . . . . . . . . . . . . . . . . . . . . . . . . . .  228 AlDlDonia, manufacture of by means of me AntiseptiCS, relative power of . . . . . . . . . . . . . .  332 
A lbulDlnoid substances, by M. Blennard . .  325 nitrogen of the air ; Rickman's process . . . .  *21)4 Antiquities, Central American, recently dls-
Alcohol , a new method of detecting when uoea AlDlDonla salts. manufact. from gas liquor* 1 8 '7  covered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * �89 

as  an adulterant of  the essential oils. by E .  W .  A IDIDO., I  .. , synthesis of  . . . . . . . . . . . . . . . . . . . . . .  296 Antiquities, Egyptian. of  the Boulak M u-

APCa..'6.o�·Jltfects 'of; by' Rev: 
. t: J: ·Tempiin: . 3�f t==�::: :'��/���ce:�trato; ' soivaY·;i".:� �lA A:�':'

as
b�b 

L
d�tr�i��lln 'Ciii�a; 'by 'Dr: M:C� 

Alcohol, caustic. mode of preparation and ap- AlDlDonla water, production of I appa rat us * 35  '7 gowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336 
plications of, by Prof. A. B. Prescott . . . . . . . .  1 63 AnalDonlac, from leatherrubb sli. manuf. * �58  Ants, intelligence of, by Sir John Lubbock . .  1 43 

Alcohol, conservation of tissue by. theory of" AlDlDontacal liquor. apparatus for distillin,... Ants, white. or termites . . . . . . . . . . . . . . . . . . .  ;, 223 
by Prof. E. Chenery . . . . . . . . . . . . . . . . . . . . . . . . . . .  290 Feldmann's . . . . . . . . . . . . . . � . . . . . . . . . . . . . . . . . . .  * 416  Ants, Sir John Lubbock on . . . . . . . . . . . .  l '78 ,  �41 

A lcohol, deodorization of by electrolysis, Naud;" AlDlDonlacal waters. treatment of.Hennebutte's AntU'erp.l port of . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �46 
& Schneider's process . . . . . . . . . . . . . . . . . . . . . . .  *343 process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  �3.0 Apatite, canadian. . . . . . . . . . . . . . . . .  . . . .  . . . . .  3 8 '7 

Alcohol habit, effect of upon the human system. AlDlDonlulD sulphocyanide. appl1catlOn of 1 11 Apes, nose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *389 
An interesting and valuable address by Dr. Wm. volumetric analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 9  Appearances vs. realities . . . . . . . . . .  " . . . . . . .  1 1 6  
B. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'7 AlDlDonlum, chemical properties. compound., Apicu lture, practical. by Prof. A. J. Cook . .  246 

A 'cohol , how to strengthen . . . . . . . . . . . . . . . . . .  1 86 and tests of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302 ARlculture, relation of to science. by A. J. 
Alcohol in nature. An account of the remark- AlDperelDeter and voltmeter. Deprez and Car- Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'76 

able researches of  M. Muntz. which led to  the pentier's . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *353  Apoplectics, their mental state. their degree of 
unexpected discovery that alcohol exists every- AlDperelDeter, solenoid. Blyth·s . . . . . . . . . . .  * 389 responsibility. and their civil capacity. by Le-
where distributed throughout nature. in the AlDphltheater, and forum, Roman. at Arle�. grand Du Saulle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;J�1 
earth, water. and atmosphere . . . . . . . . . . . . . .  *28 8 France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 '7 5 Apoplexy, popular errors as to the nature of. II 

Alcohol in the sick room1 and its dangers. by AlDyl nitrite, medical uses of . . . . . . . . . . . . . . . . .  299 Apple blossoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 5  
J. D .  Crothers, M.D. C inical studies of the AlDyl nitrite. hypodermic use of. by Dr. J. J .  If. Apple corin� machine, how to make . . . . . . .  * 3 1 3 
histories and early causes of many cases of in- Harnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  349 AFi' ! �  �: ' �- .  ow manufactured . . . . . . . . . . . . . . .  360 
ebriety, with medical testimony and remarks on Anaconda at Zoological <!�rde!lB, London . .  * '7 3 Apple-tree �ore,.. remb:!� " .... ainst . .  , . . . . . . .  1 6'7 
several remedies having alcohol as a base . . .  1 42 Annealing metals, electrIClty for . . . . . . . . . . . .  *9 Apples, stormg of, by J. S. Wooawaru .. . . . . . .  �.58 

Alcohol, insanity from. by Dr. A. Baer . . . .  . 4 1 5  Analogy between the conductivity for heat and Apples, American, tlie most approved kinds.�8'7 
Alcohol, chemical test for. by Dr. E.W. Ray . 46 the induction balanceetrect of copper-tin alloys. Apples, American. in Europe . . . . . . . . . . . . . . .  2 1 8  
Alcohol, method of strengthening . . . . . . . . . .  1 8 6  by W .  Chandler Roberts. F.R.S . . . . . . . . . . . .. . .  � 10  Apples, how to gather and store . . . . . . . . . . . . .  304 
Alcohol, oxidation of . . . . . . . . . . . . . . . . . . . . . . . . .  �'71  Anal'lses-,.quantitative, color comparator for, by Apples, how to preserve . . . . . . . . . . . . . . .  �09* 210 
Alcohol, rectification of  by electricity, Naudin'� Pro . A .  H .  Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 34 Aquarium and winter garden, Plymouth . 149 

system of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 5  Analyses, vOlumetri0:t
application of  ammonium AquarlulDt great. at Birmingham, Eng., b� 

Alcoholt solidification of . . . . . . . . . . . . . . . . . . . . . .  386 sulphocyanlde in, by . Volhard . . . . . . . . . . . . . .  1 1 9 William Alford Lloyd . . . . . . . . . . . . . . . . . . . . . . . . .  1 89  
AlcoholIslD i n  its relation t o  life insurance . 1 2J)  Analysis, chemical. precipitates in. new methocl AquarlulD, Royal, London. descri:{!tion of the 
Alcohols, distillation and rectification of by u e of separating and treating. by �'.A.Gooch . * 1 30 building and its arrangement. with illustrations 

of low tem.veratures. by' Raoul Pictet . . . . .  *299 Analysis, general method of. for the tissues of of the hydraulic machinery employed . . . . . . .  * 14  
Alcohols. Impure. rectIfication and disinfection vegetables, b y  E .  Fremy . . . . . . . . . . . . . . . . . . . . . . .  6] Aqueduc.t o f  lead pipe. cheap and successful, by 

of by the methods of L. Naudin. R. Pictet. an'i Analysis, hop, principles of. by C. O. Cech . .  303 Prof. R. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  266 
Eiseman,. by A. Schlumberger . . . . . . . . . . . . . . . .  328 AnalysiS, quantitative, a new method of exten- Aqueous va]!or. infiuence of on the explosion of 

Alders for the lawn. advantages of . . . . . . . . . . .  236 slve applIcability. by Prof. A. Classen . . . . . . .  205 carbonic OXIde and oxygen. by H. B. Dixon .. 358  
AleurolDcter, or fiour tester . . . . . . . . . . . . . . . .  *99 Analysis, spectrum, by  Prof. Redwood . . . . . . . .  '79 Aqueducts o f  Paris. Roman . . . . . . . . . . . . . . . -l( 291 
Aleutian Isles, contribution to the history of, by Analysis, spectrum. applied to the solar system, Aqueducts, Roman, ancient . . . . . . . . . . . . . . . . .  *20 

Dr.  Arthur B .  Stout . . . . . . . . . . . . . . . . . . . . . . . . . . .  �96 by W. Huggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �8 1 Arago, Francois. Biographlcalsketcb. with illus-
Alexandria, bombardment of by the Eng1l8h. Analrsls, volumetric. in photography. applian- tration of statue erected to his memorY' at 
Ai�ii, l�ew: siibstane;; obtai.�ed· from: co::.�� A�:t��y� pathologiC8i; 'tli;; roie 'of; 'by ProP 1. A�t'J'�f��¥inre; ' ornamentai; 'a ' practicai' �:�� 

species of marine algre. its mode of preparation Cohnheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �01,  �03 upon, with a list of trees suited for ornamental 
and its applications. by E. C. C. Stanford . . . .  396 Anmsthesla, a new discoverer of . . . . . . . . . . . . . . 8 1  plantations in the Northern United StatesA. by 

AI;-ol, the demon star . . . . . . .  . . .  . . . . . . . . . .  . . . . .  4 1 1  Anmsthesla under pressure, Bert·s exper . . .  �O� John Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352  
AlIlDentatlon, artificial. the different methods Anm'!'thetlc, new. bromide of ethyl. by R. J .  Archmological explorati!lns. A,sia M!nor . . .  3 1 3  

of. by Dr. Thos. J .  Gallaher. A paper o n  the dif- LeVIS, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  Archmological exploratlOns m OhIO. An ae-
ferent methods of administering food aside from Anchor, sea. Bullivant·s . . . . . . . . . . . . . . . . . . . .  *35  5 count of explorations made near Madisonville, 
the voluntary method by the mouth . . . . . . . . .  194 Anchor, ship's, impI'<!ve�, Tyzack·s . . . . . . . . .  * 8 1  0 . •  in lSi8,.lS,;"9. an? 1880, the results of wh!ch are 

AlIlDentatlon, foreed, a paper by Alexander Anchor, two ton, t;mIth s . . . . . . . . . . . . . . . . . . .  *2'79 the most mterestmg of any that have hItherto 
Hutchins, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �22 Anchors, portable. Capt. Swlnburn·s . . . . . . .  -1( 93 been conducted in the Mississippi Valley. with 

Alizarine, artificial, how to dye red with. by M. AnelDograplt, Howlett·5 . . . . . . . . . . . . . . . . . . .  *236 descriptions and forty illustrative figures of a 
Prud'homme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286 AnelDograph, Montso)lris . . . . . . . . . . . . . . . . . * 198  large number of aborIginal relics . . . . . . . . . .  *28� 

Alizarine from anthracen-sulpho-acid. by G .  AnelDolDeter of Mt. Santis observatory . .  *416  Archmologr, American. Smithsonian Institu-
Auerbach . . . .  . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . 3 AnelDolDete!,,, Robinson's. . . . . . . . . . . . . . . . . . .  *'7  tion. inquiI"les concerning . . . . . . . . . . . . . . . . . . .  1 3 1  

Alizarine and allied coloriI1ll" matters, the history Angle block. Howe truss. dimensions. method of Arches and tunnels. beton . . . . . . . . . . . . . . . . .  *2�'7 
of, and their production from coal tar1 bY w. H. calculating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *98 Arches, masonry. cause of failure of . . . . . . 4� 
Perkin. F.R.S. A very valuable techn cal paper. Aniline black, cerium, preparation . . . . . . . . . . .  1 8� A rt'hllt'ct , fire engineers and underwriters .. �50 
giving an exhaustive account of the alizarine in- Aniline black, dyeing witli vanadium . . . . . .  �45 Architecture, American, English ideas of . 3'70 
dustry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 86, *18'7  Aniline black, electrolyt'J by F. Goppelsoder. 1 5  Architecture, cast iron in . . . . . . . . . . . . . . . . . . .  3�4 

Alizarine blue in dyeing and printing . . . . . .  1 60 Aniline blaCk, theory 01 the production of by Architecture, color in, by G. Aitchison . . .  3 8 1  
Alizarine, by J .  R .  Johnson . . . . . . . . . . . . . . . . . .  1 34 the salts of vanadium. b y  A .  Guyard . . . . . . . . .  1 5  Architecture, Italian and French . . . . . . . . .  * 1 1 3  
AlkalllDetry, by J. Chisholm . . . . . . . . . . . . . . . . .  6 5  AnIUneblack. improvements in, byA. Guyard . 69 Architecture i n  the U. S . • prospects o f  . . . . . .  1 1  
AlkalllDetry, indicators for l.. a critical examina- "nUlne, mode of preparation . . . . . . . . . . . . . .  * 1 '7 8 Architecture in Cairo. EgY'pt . . . . . . . . . . . . .  * 38� 

tion of  those now in  use. by B. J. Hallock . . .  3�5 Aniline colors at the Centennial Exhibition. Architecture, marine, the Hucentaur . . . . . .  * 6� 
Alkaloids, constitution of. recent studies on, by with brief notes on the mode of manufacture Architecture of Chicago . . . . . . . . . . . . . . . . . . . . .  1 1 8  

Dr. S .  P .  Sadtler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 5  of the different colors. by Carl Rumpff . . . . . .  3 2  Archltecturel Roman. ancient. at Hydra . *323 
Alkaloids, mydriatic. by A. Ladenberg . . .  32-l  Aniline printing. processfor . . . . . . . . . . . . . . . . . .  343 Architectural profeSSion. the prospects and 
AlkalOids, new color reactions of with certain AnilDal and plant life, abstract from lecture by pOSitIOn of. by John McLachlan . . . . . . . . . . . . .  �68 

reagents� fly B. Arnold . . . . . . . . . . . . . . . . . . . . . . .  39'7 A. R. Grote. A.M . . . . . . . . . . . . . . . . . . .  * 1 '79, * 1 8 5  A rctic exploration. by B. Leigh Smith . . . . . -I( 356 
Alkalolas, vegetable, reagents, by R. Palm . 403 Animal colors. the philosophy of. by Dr. Andrew Arctic eXJ)loration. N ordenskjold's expedItion. 
Alligator, Florida . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 65  Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  328, 329 Successful northeast passage of the vegDp with 
tn��: �gtt�l�egs�i!����krecipe for.: : : : :  :� A��T.���J:�����' . . ��.s�.���� . .  ?� . .  ���.t�� 1 �! . 8�;:tr�i�. ��. :.��:: � ?����.������. ��.ff ilf;' *��'i 
Alloys, anti - incrustation. Of O. Holden. 30 "nllDal intelligence by C. Lloyd Morgan . . . .  361 Arctic explorations cruise of the Jeannette. with 
A lloys, copper; among the anClents. by Prof. E. AnllDal llfe. by Dr. :t. H. Barker. Terrestrial life portrait of Lt. De Long . . . . . . . . . . . . . . . . . . . . . ii 320 

Reyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  404 not a distinct entity. but a temporary condition A rctic exploration, loss of  the Jeannette . .  * 339 
Alloys, metallic. method of imparting resonance of certain peculiar kinds of matter . . . . . . . . . .  �'73 " rctlc explor . . Nordenskjold, N.E. passage .. � l l  

to. by B. Silliman . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  1 �  AnllDal motion. discoveries of the past half cell- Arctic explorations. recent. Nordenskjold's;, 1 5 8  
Alloys of lead and antimony. eliquation . �2'7 tury, by Dr. J .  Burdon-Sanderson . . . . . . . . . .  3 1 0  AreotherIDlc balance for detel'lUining the 
Alloys of silver with embrittling metals. experi- AnllDals and plants, varying susceptibility of, to density of l1uids. plonde�u·s . :  . . . . . . . . . . . . .  ;; 23'7  

ments on. by  A .  E. Outerbridge, Jr  . . . . . . . . . . 18J)  pOisons and dlSCaseS . . . . . . . . . . . . . . . . . . . . . . . . . . .  303  Argandi Fletcher s ,  for tltratlOn . . . . . . . . . . .  * 3�3 
Alloys., wolfram, practical value of . . . . . . . . . .  1 5 3  AnllDals and 'plants, protective mimicry In, by ArlDadl lo, truncated . . . . . . . . . . . . . . . . . . . . .  *241 
AlphaDet acrobatiC. An ornamental alphabet of Prof. Mivart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 ArlDature, stepwound, Crompton·s . . . . . . .  *3'7 5 

which the different letters are derived from the AnllDall!!, chlorophyl. researches on . . . . . . . . .  3�4 ArlDenla, nntiquities from . . . . . . . . . . . . . . . . . . .  1 1� 
human figure in various attitudes. Useful to all AnllDals containing chlorophyl. . . . . . . . . . . . . .  1 8 1  ArlDUage House, near Manchester . . . . . .  "* 362 
letterers and ornamenters . . . . . . . . . . . . . . . . . .  *305 AnllDals, domestic, diseases. by Prof. Law . .  �43 ArlDor plate. approximate rules for the ppne-

Alphabets, the world's ; a series of engravings AnllD!1ls, . domesticl the disposition of color tration of . . .  . .  .. . . . . . . . . . . ... . . . . .  : . . . . . . . . . .  : . .  �'72 
displaying al l  the modes of writing employed by markmgs m. by Prol. Wm. H. Brewer . . . . . . .  �9'7 ArlDor plate. chilled cast Iron, for batterIeS, ad-
man ever since he learned to express ideas .*35  AnllDals, extinct. discoveries i n  the Rocky vantages of. with description of chilled iron 

AlulD, manufacture of by Spence's process. . .  89 Mountains resume of, by Prof. Marsh . . . .  . . .  34  cupolas built for the Prussian Government, and 
AlulD in fiour and bread. improved process for AnllDals, fur-bearing of Main/it . . . . . . . . . . . . . .  3 1 6  of the' St. Marie battery at Antwerp . . . . . . .  * � 1 5  

the detection of. by A. W. BJyeth . . . . . . . . . . .  3�9 AnilDals. hibernation of . . . . . . . . . . . . . . . . . . . . .  3�4 ArlDor plate. trial of competitive shot againAt. 
AlulD in Wfoming Territory. . . . . .  . . . . . . . . . . . .  3 AnllDals, how they became carnivorous. by '1'. * 1 �'2' 
AlulD solutIOns. how to ascertain the density. '2' '7 R. Allinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  349 " rlDor plated forts, experimental firing at with 
AlulDlna, fixation of. as a discharge on mdlgo AnllDals in motion. attitudes of. by Mr. Mul'- great guns. England . . . . . . . . . . . . . . . . . . . . . . . .  *406· 

blue by aluminum chloride. by G. Sall"et . . . .  336 bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343 ArlDor plates. compound . . . . . . . . . . . . . . . . . . . . .  1'09 
AlulDlna salts. effect of on the gastrIC juice in AnilDals of the deep sea. abstract of an Interest- ArlDor plates. compound. Wilson·s . . . . . . . .  * 1 1 3  

the process of digestion ; experiments on twenty- ing paper on deep sea fauna. by Dr. Pagen- ArlDor plates. steel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 2 
two living animals. by Henry A. Mott. Jr . . .  � 14  stecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 Army and navy building. Washington . . . . .  *30'7 

AlulDlnulD and its alloys. new process for. Nie- AnllDals, phosphorescent ; facts and thoughts. A rlDY bed. desk. and knapsack. combined . . "* 369 
werth's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1  by Prof. P. Martin Duncan. F.R.S . . . . .  * 19'7  ArlDY WOl'lU, its life history. ita habits, and t.he 

AlulDlnulD, lndustrial uses of . . . . . . . . . . . . . . . .  35 AnllDals, reasoning of. by Jos. F .  James . . . .  �98 mode of exterminating it . . . . . . . . . . . . . . . . .  * 306 
AlulDlnulD industryl present status of . . . . . . 1 9� Ailimal .. , sex in • . how to controL . . . . . . . . . . . .  2 1 1  A rsenal,. Austrian Lloyds' at Trieste . .  : . . . .  * 1'39 
AlulDinulD, manulacture of. new process" AnilDals, speech m . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'72 Arsenic m the arts as a cause of arsemcal pOiSOn-

Thompson·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 AnilDals, the earlier migrations of. and their re- I lng, by S. A. Lattimore. LL.D. An important 
AlulDlnulD, method of manufacture. character- lation to the present distribution of animals. paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 

Istics and applications of . . . . . . . . . . . . . . . . . . . . . .  50 Ali important contribution to our knowledjre of Arsenical wall paper and artificial fiowers. 
AlulDlnulD, its properties, cost, and uses . . . .  36� existin� animal life. by Carl Vogt . . . . . . . . . . .  �62 dangers of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'7� 
AlDalgalDallon, battery and copper-plate by Anlnaals, uses of in the ornamental arts . . . . .  36� Art manufactures of Japan. by Dr. Christopher 

Prof. R. H. RichardS . . . . . . . . . . . . . . . . . . . . . . . . . .  346 AnllDall!!, v�ccination ofl by L. Pasteur . . . . . . 3 110 Dresser. An in�sting paper, describmg the 
AlDalgalDs, dental, an exhaustive paper upon. AnllDals, wmter sleep 01 . . . .  ' . . . . . . . . . . . . . . . .  3'72 methods of  makmg pottery and fans. and pro-

by Dr. Charles J. Essig . . . . . . . . . . . . . . . . . . . . . . . .  183  AnllDatlon, suspended . .  A paper by B. W. Rich- cesses of weaving. silk decoration. and lacquer-
AlDateur mechanics (see mechanics). ardson. pointing out what. by experiment, is ing, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5  
AlDber; concerning. by El'lUinnie A. Smith. An known as to the possibility of suspending anlmRI Art gallery of the Centennial Exhibition . . . . .  *� 

interesting and exhaustive paper . . . . . . , . . .  * ��6 life by different agents . . . . . . . . . . . . . . . . . . . . . . .  1 8 5  Art gallery, Walker, Liverpool . . . . . . . . . . . . . . . .  *96 

EACH NUMBER CONTAINS SIXTEEN LARGE P .AGES. ARTICLES MARKED * ARE ILLUSTRATED WITH ENGRA VINGS. 
PR ICE :1.0 OENTS EA CH NUMBER. KUNN .t 00., 86 1 BROA D WA Y, NEW YORK. - IN ORDERING PLEASE GIVE THE NUMBERS. 

© 1884 SCIENTIFIC AMERICAN, INC



884 A ()ATALOGU� OF SOM� OF TH� VALUABLE PAPERS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 
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Batteries. secondary. by Prof. O .  J .  Lodge . .  34Z & Birkenbine·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 13 Bo bbins. warper. ow made . . . . . . . . . . . . . .  * 1 09 

B Batteries, secondary. Grove's. Plante's. and Blast furnace slag. fiuid. improvements in the Bobbins. warping. with iron heads . . . . . . . .  * 1 70 
}'aure's. by Prof. W .  Grylls Adams. A valuable treatment of. by A. D. Elbers . . . . . . . . . . . . . . . .  Z95 Bog land. reclamation of. by the German method Bablroussa. the . . . . . . . . . . . . . . . . . . . . . . . . . . .  0/(- 41 5 statement of the construction. operation. effici- Blast or vacuum apparatus.laboratory.Hanks·*7  of burying with gravel. by Prof. F. H. Storer.Z21 Baboons, South African . . . . . . . . . . . . . . . . .  *205 ency and utility of these new reservoirs of elec- Blast furnaces of Great Britain . . . . . . . . . . . . . . .  1 8 . Boller calking. Connery's system of . . . . . . . . .  *41 Babylonia, recent dlslJoveries in . . . . . . . . . . . .  3 1 6  t ' j 3 14 Blast furnaces of Bethlehem. Pa . •  IronWorks*93 Boller casing and seating Reilly's *43 Bacteria as a cause of disease. Dr. S .  H. Potter. 3 rICa energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Blast furnaces. process of applying oxygenated Boller d ' U ' ach'ne Bo k • . . . . . . . . . .  *Z58 B t fa f di ' 1 ts b P f Batterics, secondary. Roilsse·s . . . . . . . . . . . . . . .  3 1 2  . .  H b tel' 83  n mg m I • w er s  . . . . . . . .  . .  ac er as a cause 0 sease m p an • y 1'0 . Batteries, secondarI' with s�cial reference to alr m. om os s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Boller experiment. Lawson·s . . . . . . . . . . . . . . .  *341  T .  J .  Burrill . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . .  *Z97 1 1 "  t · n b D H Gl t F R S  3 5 '"' Blast furnaces. substitution in of liqu\d va ?t0r- Boiler ex�eriments. Lawson·s. at Pittsburg. Pa . •  Bacteria in the soil and air 3'"'5 oca aC 10 • Y r. . . a one. . . . . • . d d h d bo f l 'd '  I b D T *3 1 3  . . . .  . . . . . . . . . . . . . . . . . Batteries. nitric and chromic acid. by John T. lZe an gaseous y rocar ns or so I ue . y . .  awson . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Bacteria investigation. progress of . . An interest- Sprague 38 1  by  C .  Plagge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3 Boiler economy. experiments and researches on. ing- summary of recent observations and theories . . . . . . . . . . . . . .  " . . . . . . .  . . .  . . . .  . . . .  . . . .  . .  Blasting and blown out shots in fiery mines bi by the Societe Industrielle de Mulhouse . . . .  *-6 b G M *30"j Batteries. storage. Edison's views on . . . . . . . .  376 *"'5 ., J' . arpmann . . . .  . . . .  . . .  . . . . .  . . . . .  . . .  . . . .  '* Bay tree " alIfornia ethere 1 ' 1  f b J M St'll W. Purdy .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¥ Boller explosion at DaytoI}. Ohio . . . . . . . . . . . * 3 1 8  Bacteria, transformation of. a new theory . .  334 • v • a 01 O .  Y . . I - . Blasting by compressed air. by W. E. Garforth. Boller explosion. Jewell's Mills. Brooklyn. *333 Bags. paper. machines for making . . . . . . . . . * 191 B man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235 188 Boller explosion. experimental . .  . . . . . . . . . . .  * 3 1 3  Balance. areothermic. for deterInining the Beacon tower offLaxezzi. ti: · · · · . .  · · · · . . . .  *!�X Blasting compound. new. Huetter·s . . . . . . . . . l 76 Boller explosion, Gaffney. W. B. Ie Vanon .. . 308 density of liquids. Blondeau·s . . . . . . . . . . . . . .  *Z37 Beam compasses or raug men. new.. . . . . · Blasting explosives. modern . . . . . . . . . . . . . . . . .  IZ7 Boiler explosion. locomotive. remarkable . *Z66 Balance. barometric. Redier·s . . . . . . . . . . . . .  *Z54 eams. compacted, by Thomas Morris . .  ; . * 1 1 7  Blasting. how to make the hole. what explo- Boller explosion in Cincinnati. December Ill. Balance. dispensing. tubular. Gorman's . . .  *Z9� Beams. curved . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *128 sives to use. how to fire the charge. by Arthur 1882. cause of, by Alfred R. Payne . . . . . . . .  *3 76 Balance. electro-dynamic. Debrun·s . . . . . . .  *35 5 Beams. flexure of. cxperiments on. . . . .  . . . . . .  1 7  Kirk . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Z70 Boller explOSIOn on the Thunderer . . . . .  *39. 40 Balanee. hydrostatic. Wackermann·s . . . . . .  *ZZ4 Beams. theory of strength. how to estimate the Blasting h ies made by means of hydrochloric Boller explosions from Sept . •  1876. to April! 1877. 

=:I::��i.�V:�c:{���;r;spm(jticiii inf��� BB�:�.uES��s���rc ��:ry of: 'byL:it:Stoweil: *Z3
1 46

2 � B���iiiig�' Hille 'cact;i-:idges'fo�: : : : : : ::::::::: : : � U Boller, gas heated. multitubular . . . . . . . . . .  � *��f tion deduced from special experiments at Defi- ean, soy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 Blasting, submarine. experIments in . . . . . . .  *74 Boller house for Corllssengine at the Centen*14  ance Machine Works. A valuable paper . .  *368 Beans, cultivation of . . . . . . . . . . . . . . . . . . . . . . . . . .  1 74 Blasting, submarine. Lauer system of . . . .  *34Z Boller incrustation, complete prevention of. .Z86 Bala","at. bronze gates of . . . .. . . . . . . . . . . . . . . . .  ZOI BeanlJ. devil. of Mexico . . . . . . . . . . . . . . . . . . . .  *106 Blasting without powder . . . . . . . . . . . . . . . . . . . . . 6Z Boller incrustations. tannates of soda for . . .  1 3 7  Balcony railing and inclosure for Goethe monu- Bear. polar. by Capt. Koldewey . . . . . . . . . . . . . . .  9 Bleaching apparatus, Morris· . . . . . . . . . . . . . .  * 3 7 3  Boller. marine. new form of . . . . . . . . . . . . . . . . . .  89 ment. Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *Z87 BearlnfS and brasses. heating and cutting in. Bleaching and dyeing straw hats. various re- Boller inspection. new U .  S .  Government rules Baldness. pilocarpine for . . . . . . . . . . . . . . . . . . . . .  Z31 some 0 the causes of. by Joshua Rose . . . . . .  *3 cipes for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Z77 in respect tn. and also to fire apparatus. boat Baldness. premature, cause of aud treatment, b:!, Becquerel. Antoine Coosar. Biographical sketch. Bleaching by electricity . . . . . . . . . . . . . . . . . . . .  *410 lowering devices. and life preservers . . . . . . . .  1 1 3  O. Lassar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 6  with portrait . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . .  *259 Bleaching kier. improved. Bracewell·s . . .  *205 Boller inspection ; rules of the English Board of Baldness. remedies for and proper treatment of Becquerel. Regnault. and Secch!. A sketch of Bleaching of vegetable textile materials. appli- Trade ; instructions to surveyors . . . . . . . . . . . . .  l 04 
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Boller plates. exploded. Suggestions on the pro- Brakes, railway. Abstract of a paper by E. Bridge, pontoon.Berthon·s coUaps.boatfor*199 Burette for furnace gas analysis. Bunte·s. per mode of investigating. by S. N. Hartwell. Woods. C.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  93 Bridge, Portage. on N. Y. and Erie R.R. . . . .  *4 '..360 M.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289 Brakes, railway. continuous. by G. Marie . * 143 Bridge, proposed. between New York and Brook- Burette, PeUet·s . . . . . . . . . .  . .  . . . . . . . . . . . .  *292 
Boiler plates. pitting of . . . . . . . . . . . . . . . . . . . . . . . .  73 Brass and bronze metal to withstand the action lyn, at BlackweU's Island . . . . . . . . . . . . . . . . . . . . .  *74 Burner, gas (see Gas burner). 
Boiler plates. steel. of the Livadia. peculiarities of sea water, recipes for . . . . . . . . . . . . . . . . . . . .  3 1 8  Bridge, proposed. over the Hudson River. at Burner, gas. the Siemens and the Phare . .  *2 7 1  of. by  W .  Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 80  Brass, green o r  golden colors for. how to pro- Poughkeepsie. N. Y . . . . . . . . . . . . . . . . . . . . . . . . . . . *66 Burns, clinieal lecture. by Dr. R. J. Levis. Boiler plugs. fusible . . . . . . . . . . . . . . . . . . . . . . . . .  *410 duce. by E. Pulcher . . . . . . . . . . . . . . . . . . . . . . . . . . .  392 Bridge, proposed. Royal Albert. at Montreal. 1 76 
Boller riveting ; description of the various Brass, how to clean and lacquer . . . . . . . . . . . . . .  1 08 General description. with lateral and end eleva- Burns and scalds. chloral hydrate in. by Dr. S. S. methods employed . . . . . . . . . . . . . . . . . . . . . . . . . .  *296 Brass lamps. how to clean and brighten up . .  1 1 4  tions. and perspective view . . . . . . . . . . . . . . . . .  * 1 3  Riddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 
Boiler shells. machine for drilling . . . . . . . . . . .  *66 Brass, malleable. formula for . . . . . . . . . . . . . . .  1 67 Bridge, railway and road. over Sarpsfos . . .  * 122 Burns and scalds. how to treat . . . . . . . . . . . . . . .  224 
Boiler, steam. Cooper·s . . . . . . . . . . . . . . . . . . . . . . .  *66 Brasses and bearings\ heating and cutting in. Bridge, railway. Indus . . . . . . . . . . . . . . . . . . . . .  *3 8 1  Burns and scalds. the alkaline treatment of, by 
Boiler, scale in. how to prevent . . . . . . . . . . . . .  3 75  some of the causes of:oy Joshua Rose . . . . . . .  *3 Bridge, railway. over the Atchafalaya. Louisiana. Dr. Geo. F. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 8  
Boiler, steam. central feed. 'l'hwaites· . . . . .  ;(-2 1 5  Bread ovens. J,amoureux's . . . . . . . . . . . . . . . . .  *3'71  founding of the piers . . . . . . . . . . . . . . . . . . . . . . .  *387  Burns, treatment of. byW. R .  E. Smart . . . . . .  50  Boller, steam. exhibits of. at Centen . .  *45, '*47  Bread making. the chemistry of. by  Prof. Bridge, railway. Tay . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 3  Bust, isolated. how produced . . . . . . . . . . . . . . .  ;('390 Boller, �team. Moy's . . . . . . . . . . . . . . . . . . . . . . . .  *3 12  Graham. D.Sc. Avaluablepaper . . . . . . . . . . . . .  222 Bridge, revolving. and traveling crane, at the Butter, adulteration of, with other fats. rapid 
Boller, steam. reversible, Vail's . . . . . . . . . . . . . . *4 Bread making. theory of. by Mrs. G. M. Whit- Thavmont Quarries. Belgium . . . . . . . . . . . . . . .  *47  mode of detecting. by J. W. Gatehouse. . . . . .  6 
Boiler, steam. solar. Mouchot's . . . . . . .  , . . . . . . .  *'7  aker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 70 Bridge, rolling. proposed. over the Thames *20 Butter and buttermaking. by Dr. E. L. Sturte-
Boiler, steam. Shapley's . . . . . . . . . . . . . . . . . . . . . .  ·* 3 1  Bread, mesquite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  258  Bridge, Rouchat. on  Paris and Orleans R.R.*91 vant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282 
Boiler, steam. sectional. Babcock & Wilcox . *72 Bread mould. the growth of. as seen with the Bridge, Severn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202 Butter, artificial, manufacture of, by Prof. Hen-
Boiler, steam, vertical. Blake·s . . . . . . . . . . . . . .  * 1 1  microscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 263 Bridge, Severn. General description of . . . . . 224 ry A. Mott. Jr. Descriptions of the principal 
Boiler, tests. Manchester Steam Users' Asso.*74 Bread, wheat meal. as a means of diminishing Bridge, snspension. between New York and processes in use. details of latest improvements. 
Boiler tn be cleaner. Meyer's . . . . . . . . . . . . . . .  ,)(,2 72 tu bereular disease. by M. yates . . . . . . . . . . . . . .  363 Brooklyn, progress of . . . . . . . . . . . . . . . . . . . . . . . .  * 5 7  plan of an artificial butter factory. thc machinery Boiler tnbes. manufacture of . . . . . . . . . . . . . .  * 1 36  Break_ater, floating. Greenway's . . . . . . . .  *405 Bridge, snspension. Niagara . . . . . . . . . . . . . . . . . .  68 required. chemical analyses of butter and artifi. 
Boiler feed. automatic. Cohnfeld's . . . . . . . . .  * 192 Break_ater, the Tees . . . . . . . . . . . . . . . . . . . .  *21 8  Bridge, suspension. Monongahela. at Pittsburg. cial butter. the cost of setting up an artificial 
Boiler feed. antomatic. Fromentin's . . . . . . .  *244 Break_aters, improvement in. by John G. Pa . • detailed description of. by Col. S. M. Wicker- butter factory. capital required. materials and 
Boiler feed water heater. Strong·s . . . . . . . .  *363 Brnggeman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *25 sham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *389 quantities consnmed. cost of  manufacture per 
BoiIel' feed water. Martin·s . . . . . . . . . . . . . . . . .  * 1 5 8  Breathing, effective. influence of in delaying Bridge, suspension. rigid. of three spans. de· pound. daily prOfit. etc . . . . . . . . . . . . . . . .  . 48 . *49 
BoUer feed water. new magnesia process . . .  1 54 the physical changes incident to the decline of sign for. by T. Claxton Fiddler . . . . . . . . . . . . . . .  *24 Butter colormg. Harmless methods of giving 
Boiler feed regulator, Pope's . . . . . . . . . . . . . .  '.!- 129 life. and in  the prevention of  pnenmonia. con- Bridge, swing. at Hamburg . . . . . . . . . . . . . . . .  *375 butter a " rich golden color" . . . . . . . . . . . . . . . . .  3 1 6  Boiler feeder and condenso-feed water heater. sumption. and the diseases of women. by D. Bridge, Tay, fall of . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 4  Butter making, centrifugal . . . . . . . . . . . . . . . . . . .  262 Fl'omentin·s . . .  . . . .  . . . . .  . . . .  . . . . . . . . . . . . . . . .  * 346 Wave, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8 7, * 3 8 8 Bridge, Tay. details of construction . . . . . . .  *21 6 Butter making. by Dr. Voelcker . . . . . . . . . . . . .  302 Boiler foeders. self-acting. Cohnfeld·s . . . . .  * 1 39 BreedIng, scientific. A paper by J. D. Caton. on Bridg.e, Tay. novel �pplil1:nces and expedients I Butter, Shea . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .  1 84  
Boiler for sharpie steam yacht . . . . . . . . . . . . .  *1 82 the scientific breeding of domesticated animals, used 1Il the constrnctlOn of . . . . . . . . . . . . . . . . . .  *66 Buttercups, how to rid the farm of. . . . . . . . . .  ;('5 
Boiler, varnish. with self-regulator. Werner* 1 '7 1  especially of the horse, pointing out the improve- Bridge, Tay, official inEpection and test of . . .  1 1 8  Buttercups. double.-Lignstrnm quihoui.-
Boiler furnaces for smoke prevention, by Jno. W. monts which. in recent years. have been success- Bridge, the AlbnlatE'0hs. Switzerland . . . . .  *389 Raphiolepis japonica.-Rionia Imvis . . . . . .  *358  Hill, C.E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 3  ively wrought by intelligent and judicious selec- Bridge,the Kinzua v iaduct. Erie R.R..the highest Butterflies, interesting facts about . . . . . . . .  291 
Boilers and engines for high pressnres. Loftus tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273 bridge 1Il the world . . . . . . . . . . . . . . . . . . . . . . . . . .  *369 Butterflies, life of. by W. H. Edwllr1]S . . . . . .  3 1 4  Perkins' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;(- 8 1  Bre_ers' building at the Centennial . . . . . . .  * 1 6  Bridge, Throstle Nest. Manchester. Eng . . . .  *69 Butterflies. pupation of. by C .  V .  Riler, .. *193  
Boilers, cast iron. fitting-blocks for.strength;(- 5 1  Bre_ery, steam, Phrenix. New york . . . . . . . . .  60 Bridge.,. timber. fifty years old. over the Ken· Butterine manufacture. use of butter. milk. and Boil rs, elephant. Hall·s . . . . . . . . . . . . . . . . . . . .  *145 Brewing appliances. Cave's . . . . . . . . . . . . . . . .  *366 nebec J:dver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3 8  mammary tissue in, by C .  M .  Tidy. F.C.S . . . .  3 9 7  
Boilers, cxploded. of steamer Riverdale . . .  *407 Bre_ing, Anstrian. Description o f  a n  Austrian Bridge, Brent, Honnslow and Metropolitan Rail-

C Boilers, feed water pump for, Gauchot·s . .  *407 brewcry plant. with illnstrations . .  *256, *267 
B

WriaYg' eL,OtnrduosnS.· d"e·s·I: · · 'f'o' r . .. ·b·y . .  J . .. ·H . . . · S"n·y"d·e·r". * . .  i0897 Boilers fitted with Fox's corrngated flues . *293 Bre_ing, Austrian. machinery for . . . . . . . .  *265 d gu " 
Boilers, locomotive. fire-brick fire-boxes . .  * 1 72 Bre_ing, chemistry in its application to . . . . 287 Bridge vibrations. by Charles Seymour . . . .  *389 Cabbage worms. remedy against . . . . . . . . . . . . 252 
:�n:�: °tft���H':t�ti'i!r�r �t:,�':;;, 1Igi1�: 'anlln� B�::::effio�e�f'����i�� . .  ���� .���: .G���� 1 69 :�1i:,vi����i,?;��·J>list���. �!e!y����oGen��1i �::re

a
fo��s���:� ���;ce 'of ·pow;;.:.'. ·. ·. : : ·. :  : : :  ��� surance Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *35 Bre_ing in Rnssia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148  description. with elevation, plan. and details of Cable Railways. o f  San Francisco, ]3 illustra-Boilers, safety disk for. Rowan's . . . . . .  _ . . . . .  'X'93 BrewIng, salic�lic acid in, results . . . . . . . . . . .  332 construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 10  tions. -*298; of Chicago. 5 i llustrations. ;('*33364, Boilers, safety-plug for. Adams· . . . . . . . . . . .  ·*335  Bre_ing, dextrine maltose in . .  1 9, 22, 25, 28 Bridge, Yardleyville. Bound Brook R.R. . . .  *39 7 Boilers, safety and feed apparatus for. Lethuil- Brick kiln. Foster'S . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 60 Bridge, Yazoo River. for the Louisville. New Cable, wirc rope. apparatus, Bullivant's . . .  -li-234 lier's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;('375  Brick kiln. railway. Foster's . . . . . . . . . . . . . . . . * 1 86  Orleans & Texas R.R . . . . . . . . . . . . . . . . . . . . . . . .  *410 Cablew, ocean. progress of. in 1880 . . . . . . . . . . . .  268 

Boilers set in masoury. views of Engineer Isher- Bricklaying, as practiced. in France . . . . . *208 Bridge. Weymouth Harbor. General descrip. Cabinets, magic. how made . . . . . . . . . . . . . . . .  *290 wood on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 Bricklaying machine. Franke's . . . . . . . . . . . . . * 10  tion. with perspective view. elevation. plans. and C�cao nut, its botanical or\gin. composition. and 
Boilers, steam. at the Centennial Exhibition.- Brick machinc. Allemand's . . . . . . . . . . . . . . . . .  *243 sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *331  food value. by Prof. BonsslIlg·ault . . . . . . . . . . . .  414 Notes on and descriptions of  the various kinds Brick machine. Brownhill's . . . . . . . . . . . . . . . . . .  *78  Bridges, American. and English engineers . .  1 53 Cachou de  laval. o r  patent dye of  Croissant & shown . . . .  . . . .  . . . .  . . .  . . . . .  . . . .  . .  . . . . . . . . . . .  . . . . .  3 7  Brick machine. Durand & Marais' . . . . . . . . . . . . .  * 1 1  Brid�es, causes of accidents to. method of de- Bretonniere. its mode of preparation and how 
Boilers, steam. Babcock & Wilcox's . . . . . . . .  *3 1 Brick machines. Greggs' and Craven·s . . . . . . .  *40 tectmg. by R. H. Thurston. C.E . . . . . . . . . . . .  * 1 3 8  used . . . .  . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  238 
Boilers, steam. clothing for . . . . . . . .  . . . . . . . . . .  1'7  Brick making machinery. Pinfold's . . . . . . . . .  *67 Bridges, double row girder. on the Hamburg and Crenurus of the hare. a new source of tape-
Boilers, steam. corrosion in . . . . . . . . . . . . . . . . .  1 34 Brick manufactnre. hints on . . . . . . . . . . . . . . . .  *396 Harburg R.R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *222 worms, by Dr. Mary K. Curran . . . . . . . . . . . . . . .  325 
Boilers, steam. clectric chronograph for . .  '* 1 73 Brick walls. appar. for cleaning. Waterman's*21 Bridges, elliptical trnss and compound truss. in CalciJneter, Scheibler's . . . . . . . . . . . .  ' . . . . . . . . * 251  
Boilers, steam. Exeter . . . . . . . . . . . . . . . . . . . . . . .  *47 Brick wall incrustations. by  W .  Trautwine . . .  123 wrought iron, by  W .  O. Douglas . . . . . . . . . . . . .  *80 CalcluJll compounds. some of the indnstrial us')s 
Boilers, steam. for very high pressures . . . . . .  1 32  Brick_ork. A valuable paper. by J. Wood- Bridges, Iron. American. peculiarities in designs of. by Thomas Bolas. Four lectures replete with 
Boilers, steam. Galloway at the Centennial. *29 ley. containing many important hints on the of, and in methods of construction. as compared valuable information . . . . . 327, 328, 329, 330 
Boilers, steam. gas-fired. Account of reccnt proper mode of laying brick . . . . . . . . . . . . . . . . . .  397 with European practice, by T. C. Clarke . . . . . .  32 Calcium sulphide in glandular swel,ings. by T. efforts to construct furnaces for heating boilers Brick_ork and masonry. 'by J. C. Jeiferson .. 148 Bridges in India. the Rari. Alexandra. and Curtis Smith. M.D . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . .  3 8  with a s  little fuel a s  possible. Description o f  Brick_ork under water pressure, by  D .  McN. Jhelum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128 Calendering machinery. Voith's . . . . . . . . . .  *245 Mnller & Fichter's producer. Heartmann's fnr· Htauffer. C.E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *350 Bridges, iron. new systems of . . . . . . . . . . . . .  ;(-233 Calender rolls. how ground . . . . . . . . . . . . . . . . .  * 1 74 nace. and Heaupt·s new arrangement of fire- Bricks, black. how prepared .. . . . . . . . . . . . . . . . . . .  5 8  Bridges, longest of the wor�d . . . . . . . . . . . . . . .  256  Calendering rolls. Voit.h's . . . . . . . . . . . . . . . . . .  ;('21 0 brick arches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 19  Bricks, strength, cxperiments on . . . . . . .  . . . . . .  '76 Bridges, masonry. observatIOns on . . . . . . . .  * 350  California, irrigation in. by J. L. Dow . . . . .  . 4 1 8  
Boilers, low-water alarm for. Kenyon's . . . .  '*20 Bridge a t  Bismark. over Missouri River. N .  Bridges on  the Napier & Manawatu R.R.. New California, Southern. botany of . . . . . . . . . . . .  240 
BoUers, steam. mechanical firing of. by 'V. J. Pacitic R H. with particulars and three pages of Zealand. General description. with plan and Calla lily, cultnre of . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 73 Pearse . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  '* 7 '7 engravings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 8  elevation. and details of constrnction . . . . .  *296 Callanlsn, standing stones of . . . . . . . . . . . . . .  * 1 8 6  
Boilers, steam. priming of. by Wm. Major . .  * 82  Bridge, Ashtabula, by E .  H .  Philbrick . . .  . . . .  6 1  Bridges, railway. Altier & Cize . . . . . . . . . . . .  ;('321  Calorie engine. Ericsson's . . . . . . . . . . . . . . . . . . . .  * '70 
BoUers , steam. riveted joints. by G. Cawley.*96 Bridge and train, wreck of, by wind. on the In- Bridges, railway. Japanese . . . . . . . . . . . . . . . . . .  *44 Caloric engine, Rider·s . . . . . . . . . . . . . . . . . . . . . . .  ;(,49 
BOilers, steam, safety apparatus for. Schwartz- diana polis and St. Louis R.R . . . . . . . . . . . . . . . .  *41 3 Bridges, railway. large span. comparative dia- Caloric engine. solar. Ericsson·s . . . . . . . . . . . .  *21 8 kopff'R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *357  Bridge, Blair. Nebraska . . . . . . . . . . . . . . . . . . . . . .  . 4 1 6  grams of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·*3 1 7  Caloric engine. the Sachensenberg . . . . . . . . .  * 162 
BoUers, steam. safety plates for. Rowan's . .  *96 Bridge, Calvert St'l Baltimore . . . .  *272, '*273 Bridges, railway. long span . . . . . . . . . . . . . . . . . .  1 32  Calor!meter, Ericsson·s . . . . . . . . . . . . . . . . . . . .  *70 
Boilers, smoke from] device for preventing.·)(-33 Bridge, canal, at B ackbnrn . . . . . . . . . . . . . . .  * 109 Bridges! temporary. for use on farms. in gar- Calorimeter, the . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·*21 8 
Boilers, steam. tubu ar. vertical. improved*416 Bridge, cantIlever and mid·girder, over the dens an<l parj<:s. and in military operations. how Calorimeter, Thompson·s . . . . . . . . . . . . . . . . . . . .  288 
BOilers, steam. watcr gauge for . . . . . . . . . . . .  *272 Thames, proposed . . . . .. . . . . . . . . . . . . . . . . . . .  ;(- 1 8 3  made . . . . . . . .  : . . . . . . . . . . . . . . . .  : :  . . . . . . . . . . . . . .  *239 Caltrops, the water . . . . . . . . . . . . . . . . . . . . . . . .  *425 
Bolling lreir for yarn and cloth . . . . . . . . . . . . .  *341 Br!dge, Carl.lsle, Dublm . . . . . . . . .  : . . . . .  : . . .  *80 . Bridg�s, theIr care and mamtenance. by Thco- Crunera, enlarging and copying. Edwards' . . .  1 3 1  
Boiling points. a new and accurate method for Bridge, carrIage. over Penn. R.R. m Phlla . *67 j dore Cooper. Am. Soc. C. E . . . . . . . . . . . . . . . . . . .  3 87  Camera for the microscope. cheap and simple. determining with small quantities of liquid. by Bridge, .Cha�diere, Ottawa. Des'.'riptiop. with B,rtdges, truss. metallic archcd. improvement how to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '*2 1 8  P .  T .  Main . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  6 4  perspectIve VIew of brIdge. map of localIty. and m. by James B. Eads . . . . . . . . . . . . . . . . . . . . . . . . . . .  *8 Camera obscuras. improved. Kellett's . . . . . . .  * 1 4  
Bolls and carbuncles. how t o  treat. by Dr. P .  vertical section of river bed and shores . . .  "" 2 8 3  Bright's disease. by B .  A .  Segur. M.D . . . . . . .  228 Camera lucida. Abbe·s . . . . . . . . . . . . . . . . . . . . . .  *393 Earl. . . . .  . . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 8  Bridge, Clifton. suspension. Bristol. Eng . * 1 59 Bright's disease..t. chronic. plan of treatment re- Camera lucida. Grunow·s . . . . . . . . . . . . . . . . . . .  *380 
Bolls and carbuncles, remedy for . . . . . . . . . . . .  9 5  Bridge, continuous steel-girder over the }'rith commended at J:Sellevue HOsJ.lital . . . . .  . . . . . .  5 Camera lucida. Hoffman·s. improved. also de-
Bolivia, explorations in. Heath's, by Rev. J. D. of Forth, design for . . .  ' . . . . . . . . . . . . . . . . . . . . . .  *31 7 Bright's disease. cnre of, by jaborandi. A clin- scription of a Simple form of the camera that can Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 4 1 0  Bridge, Conway, New Haven and N. R.R .*334  ical lecture by J. M. Da Costa. M.D . . . . . . . . . .  1 5 0  be made in ten minutes . . . . . . . . . . . . . . . . . . . . .  * 1 5 8  
Bolting mill. direct. portable.Aubin's syst . *236 Bridge, Derwent River . . . . . . . . . . . . . . . . . . . . .  * 1 78 Bright's disease. fuchsin in . . . . . . . . . . . . . . . . . .  259 Camera Incida for drawing . . . . . . . . . . . . . . . . . .  *420 
Bones and supcrphosphates. relative values of as Bridge, design for a steel-arched. 1,600 foot span. Broca" Paul. Biog. sketch. portrait . . . . . . .  *253 Camera lncida, made in ten minutes . . . . . . . .  ;(' 1 5  5 fertilizers . . .  . . . . .  . .  . . . .  . . .  . . .  . . .  . .  . . . . . . . . . . . .  149 over the Frith of Forth. by M. Am Ende . .  ;(. 22 9 BrOOd mares and foals, how to manage . . . .  127  Camera, multiplying, new . . . . . . . . . . . . . . . . . . . .  * 29 
Boneblack, automatic appar. for washing'*254 Bridge, Erie Canal. Brief description of a 234 ft.. Bromide of copper. uses. preparation . . . . . . .  1 62 Camphor, how manufactured in Japan . . . .  . 4 1 3  
Boneblack revivifyingappar . •  Schreiber·s. *360 span. <louble track. truss bridge. constructed Bromine and IOdine. manufacture of. from Camphor, motions of upon water and mercury. 
Boneblack, revivifying and washing. appara- over the Erie Canal for the N. Y. Central R.R.. kelp. by R. Galloway. F.C.S . . . . . . . . . . . . . . . . . . .  149 by l'rof. N. Joly . . . . . . . . . . . . . . . . . . . .  *391 , *401 tus for. Daix's . . . . . . . . . . . . . . . . . . .  . . . .  ·*3<19 wit.h figures of elevation and details . . . . . . .  *329 BroDllne, iodine. and nitrate of potash and Camphor, movements of on water. by P. Casa-
Bone crushing mill. new . . . . . . . . . .  . . . .  * 1 54 Bridge, farm. cheap. how to construct. Fnll dIrec- soda. from sea weed. by 'I'. Schmidt . . . . . . . . .  1 1 6  major . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103 
Bones, how to bleach . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 4  tions with complete working drawings of a model Bromine still. new. Arvine·s . . . . . . . . . . . . . . . .  * 60  Camphor, sources of. and recent improvements 
Book binding machines, Brehmer·s . . . . . . . .  *362 of an ex,,!'llentand ea.sily constructed spar: bridge Brontosaurus, restoration of. by Prof. O. C .  in its purification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  332 
Book rack • .simple. how to make . . . . . . . . . . .  * 3 1 8  for crossmg small rIVers. streams, gnllIes and Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·*400 Canal banks. improvement in. by W .  Rodney. 
Book stitching machine for binders . . . . . . .  '* 1 1 0  roads. where it would not prove economical to Bronze and brass articles. finishing. Dietlen's *41 Books, the insect enemieE! of. their natural his- erect a. costly structure . . . . . . . . . . . . . . . . . . . . . . .  ;(-7 1  process for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 Canal boats. improvement in propelling. Bug-tory and ravages. and the methods of destroying Bridge, floating. over the River Hooghly . . . .  1 1 8  Bronze and brass. to withstand the action of sea bee·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6  them .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 38,  *143  Bridge, foot. a t  La Villette. France . . . . . . . .  *38 1  water, recipes for . :  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 8  Canal, Des Moines Rapids. hydranlic machinery 
Book-cover, corner mount of . . . . . . . . . . . .  1 60 B1'ldge. foot. over RIve!' Ness. Inver!'ess . . .  ";80 Bronze, a� works m. by B. F. Vors . . . . . . . . . .  5 for operating the lock gates of. by R. R. Jones. 
Book-cover, design for.-Balconies in wrought Bridge, foot. Weiland RIver. Eng. ; WIth 10ngItu- Bronze, blsmnth. how made . . . . . . . . . . . . . . . . .  398 *280 iron from Venice and Milan. by Myskovszky*91 dina! sectionst...Plans. and details . . .  *321 ,  *322 Bronze for feathers . . . . . . . . . . . . . . . . . . . . . . . . . .  1 63 Canal dredger, Rennie·s . . . . . . . . . . . . . . . . . . . . .  *283 
Book-cover designed by l!'ischbach . . . . . . .  * 128  Bridge, foot. w oden St . •  Manchester. . . . . . .  *86 Bronze for plaster casts . . . . . . . . . . . . . . . . . . . . . . .  1 69 Canal, dry. for ships . . . . . . . . . . . . . . . . . . . . . . . . .  *21 8 
Book-cover in leather mosaic. design for . ·*239 Bridge, Forth. proposed. General description. Bronze implements. early . . . . . . . . . . . . . . . . . . . .  4 14  Cana], interoceanic problem A paper by Edw 
Boomeraug, African . . . . . . . . . . . . . . . . . . . . . . . .  *9 with figures showing elevation and plan . .  *354 Bronze, malleable . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 37  P. Lnll. U.S.N . . . . .  . ' . . . . . . . . . .  : . . . . . . . . . . . . . . . . 1 95 
Boot cleaning machines. . . . . . . . . . . . . . . . . . . . . . .  42 Bridge, Garabit. over the Trneyre. France. *391 Bronze, manganese. malleable. for guns . . 3 1  Canal, Morris. and its inclined planes . . . . . .  * 3 73  Borax, action o f  on  fermentation and pntrefac- Bridge, Girard Avenue. Philadelphia. A str,!c- Bronze, manganese. ne�. P�rsons· . . . . . . .  49 ,  5 1  Canal, or railway. which ? Remarks o f  Mr. Eads tion . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 ture remarkable as the :first attempt to combme Bronze, method of castmg m . . . . . . . . . . . . . . . .  l 0 1 before the House Committee on Interoceanic 
Borax lake and snlphnr andqnicksilver deposits the American system of pin-jointed. open-work Bronze, phosrhor. and its applications. by Alex- Canal, in answer to M. De Lesseps . . . . . . . . . . .  221 of California . . .  . . . . .  . . .  . . . .  . .  . . . .  . . .  . . . .  . . . . .  . .  38  girders with a solid roadway of stone. Persr,ec- ander Dick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79 Canal, Panama. beginning work on. with portrait 
Borax lakes of Ca:ifornia . . . . . . . .  . . . . .  . . . .  . . . .  79 tive view. figures of details. and full particu �rs. Bronzes, Chinese and Jap�nese. imitation. 28 of De Lesseps. its projector . . . . . . . . . . . . . . . . .  *2 70 Border ornaments of marble for mosaic pave- * 1 ,  *2, '*3, *4 Bronzes, French. compOSItIOn of . . . . . . . . . . . .  1 69 Canal, Panama. by Manuel Eissler. M.E. A valu-ment. Sient. cathedral . . . . . . . . . . . . . . . . . . . . . . *294 Bridge, Harl�m River. General description. Br�nzes, Japanese. analysis of. by J. T. :Mats· able and comprehensive paperhtreating of the 
Borders, plain and ornamental . . . . . . . . . . .  *272 With perspectIVe view of the strncture . . . .  *350 daIra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  342 history of this and previons 1st mus canal pro-
Boring rods. method of drawing. by R. Allison. B1'ldge, Illinois and St. Louis . . . . . . . . . . . . . . . . .  6 1  Bronzing and brassing. electro, process of. . 1 64 jects. of the Panama Railroad. of the topography. ')('73 Bridge, railway. iron. over Saint Leger Valley. Bronzing for iron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235 geography. geology. and petrography of the 
Boring, tnrning. and grooving machine. com· };'rance. Details, and plans and elevations of Bucentaur, Venetian galley . . . . . . . . . . . . . . . .  *62 Isthmus. and full details of the work to be exe-bined. Atock's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *23 abutments. piers. girders. caissons. etc . . . .  *377  Buckland, Frank. Biog. sketch. portrait . *268 cuted. Illustrated with large map showing 
Borings, how t.o tell the inclination of. . . . .  ;(,2 1 5  Bridge, lrwell River. Manchester. England. De- Buck_heat as a profitable crop . . . . . . . . . . . .  397 locations of the principal canal prC'jects. Bot-fly, horse. history of the. by Dr. N. Joly. scription. with two full-page illustrations . .  * 76  Buffalo race, a • .  ;n the Philippine Islands . ·*273 347, 349, 3 50, 3 55 ,  *356 A valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . .  *212 Bt:1dge., Kentucky River. on  the line o f  the Cin- Buffet, .carved. design for. by  Ph. Heussler. *67 Canal. Panama. progress o f  the survey for\ with 
Botanieal garden. Berlin. new bnilding for the cmnatl So,:,thern R.R . . . . . . . . . . . . . . .  : .  *66, *95 Buffet m walnut. by Mazaroz . . . . . . . . . . . . . .  '* 123 panoramic view of the canal IlS planned oy M V ictoria Regia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *386 Bridge, KIrchenfeld. at Berne. SWItzer . . .  ·)!-4 14  Bug, carpet. by Dr. J. A. Lintner . . . . . . . . . . . .  8 8  De Lesseps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *305 
Botany and geology of the country bordering Bridge, Lansdowne. at the Centennial . . . . . .  *43 Building blocks. theZ system of . . . . . . . . . . .  ;('203 Canal, Panama. progress of the work on the Colon the RiO Grande in Texas and Chihuahna. by Bridge, Llanda,as . . . . . . . . . . . . . . . . . . . . . . . . . . .  *207 Building materials. improvcments in processes section. with full page map and many figures. Dr. J. S. Newberry . . . . . . . . . . . . .  . .  . . . . . . .  . 4 1 1 Bridge, Manawatu Gorge. New Zealand . . . . .  '*97 '  of mannfacture. By J. W. Mallet . . . . . . . . . . .  2'77 *412 
Botany of  Sonthern California . . . . . . . . . . . . . . .  240 Bridge, New York and Brooklyn. over the , East Building materials. oxidation of . . . . . . . . . . . .  278 Canal, Panama. map of . . . . . . . . . . . . . . . . . . . . . . *367 
Botany of  the Rocky Mountains. notes on ... by River at Blackwell's Island . . . . . . . . . . . . . . . . .  * 1 1 8  Building materials, the porosity of. and ap- Canal, Panama. views on . . . . . . . . . . . . . . . . . . . .  *418  Sir J. D. Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  05 Bridge, N. Y. and B'klyn. making cable for . *48 paratus for testing . . . . . . . . . . . . . . . . . . . . . . . . . .  ;(0224 Canal projects. interoceanic, a valnable paper. 
Bottles, how to clean . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 8  Bridge, N. Y. and Brooklyn. paint for . . . .  379 Building materials : usefnl notes on limestones. by A. G. Menocal. C.E . . . . . . . . . . . . . . . . . . . . . . . . .  2 12  
Bouquetin a t  theJardindes Plantes.Paris*209 Bridge, New York and Brooklyn. Drief sum- Port.land cement. Caen stone. marbles. alabaster. Canal, ship. across Cape Cod . . . . . . . . . . . . . . . . . .  2 5 1  
Bour�e, John. the. mechani!,al engineer. Bio- mary of the dominant features of the structure ; and slates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 27 Canal, ship. Manchester. with bird's eye view. graphlCal sketch. WIth portraIt . . . . . . . . . . . . .  * 1 1 5  history, mode of constructing, cost. etc . . .  ;(-393 Building materials, nomenclatnre of. by J. R. and plans and elevations . . . . . . . . . . . . . . . . . . . .  *383 
Box_ood, substitutes forl American . . . . . . .  1 1 3  Bridge, 512 ft. span. Douro River. Portugal . *90 Croes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 13  Canal, ship. Panama . . . . . . . . . . . . . . . . . . . . . . . . .  *282 
Brace problem. by A. F. A exander . . . . . . . .  * 1 1 5  Bridge, New York and Brooklyn. pay of Officers. Bundlng of the Young Men's Christian Associa- Canal, shiP. Weiland . . . . .  . . .  . . . . . . .  . . . . . . . .  *300 
Bracket piano candlestiCk . . . . . . . . . . . . . . . . . .  ,X' 1 4  3 engineers. and workmen . . . . . . . . . . . . . . . . . . . . . .  1 92  tion", Philadelphia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *90 Canal, Snez. detailed description of the methods 
Brain health. a lecture by Dr. J. BattyTuke.367 Bridge, Poughkeepsie. N. Y . •  progress of . .  1 1 3  Bullnlng, new. at Syracuse. N. Y . . . . . . . . . . .  *98 employed in constructing. and of the apparatus 
Brain, motor functions of , relations that exist Bridge, new. proposed. the Thames. Lond . . .  *86 Building stones, strength and fire resisting usedi by M. Helene . . . . . . . . . . . . . . . . .  * 343, *347 between certain regions of tne brain and the ex· Bridge, new, over the Medway. at Maidstone. qualities of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 7  Cana , Snez, a general description of the great ercise of voluntary motions . . . . . . . . . . . . . . . .  *21 0 Description. elevations. sections, etc . . . . . . . .  *97 Building materials. chemistry of . . . . . . . . . . . .  279 work. with mups. plans of the entrances. plan of 
Brain, remarkable injury to without serious rc· Bridge, Northeastern Railway. over the River Building material. iron as . . . . . . . . . . . . . . . . . . . .  7 1  the canal and the projected alternative canal. suits. by J. S. Beck. M.D . . . . . . . . . . . . . . . . . . . . . .  378  Wear. Details of construction, with full.page Building materials. microscopic organisms as and a portrait of De Lesseps . . . . . . . . . . . . . . .  *400 
Brain weights of historical characters . . . . . . .  372 illustration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *261 destroyers of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  387  Canal system of New York. A concise stndy of 
Brain work and hand work . . . . . . . . . . . . . . . . . .  386 Bridge, Ohio River, at Louisville. Ky. Descrip- Building materials. nomenclatnre of . . . . .  * 1 1 3  the present state Ilnd the possible fnture of New 
Brake, Westinghouse's. for railway cars . .  , ,'!- 122 tion. with two full-page illustrations . . . . . . . .  *5 5 Bundlng materials produced in Maine . . . .  . .  8 1  York canals. with historical notices of the en-
Brake, car, automatic, Wilde's . . . . . . . . . . . . .  ';:·408 Bridge over the Arroyo de Linares . . . . . . . .  *409 Building stone. the supply of . . . . . . . . . . . . . . . .  360 gineers of the past and their works, canal projec-
Brake, electric. Achard's . . . . . . . . . . . . . . . . . . .  *3 12  Bridge over the Douro, proposed. Ten engrav- Building stones. decay of . . . . . . . . . . . . . . . . . . . .  3 72 tors. engineering. Original engineer corps. con-
Brake, compressed air. Colladon's . . . . . . . . . * 1 77 ings showing general outlines of the respective Building stones. decay of. by A. A. Julien . .404 strnction and maintenance. watersupply. efects 
Brake, fan. hydranlic. improved . . . . . . . . . . .  *396 designs presented to the bridge COmmission. Buildings, English law decision concerning and remedies, steam propulsion. bnsiness. trans-
Brake for street cars. Phillips· . . . . . . . . . . . . . . .  *96 with general particulars of each . . . . . . . . . . .  *267 their right to besnpported by the adjacent soil of portation. cost. Buffalo charges. proposed im-
Brake, friction. antomatic. Becker·s . . . . . . .  *251 Bridge over the Orange River . . . . . . . . . . . . .  * 1 8 3  another property owner . . . . . . . . . . . . . . . . . . . . . .  296 provements, by Samuel McElroy. C. E . .  291 . 292 
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Candelabrum designed by J. Lefevre . . . . . .  *69 Carriage painting, how can the present method Caudle mouldipg machines, .,{orane's . . . . . . *292 be improved, by W. H. Stewart . . . . . . . . . . . . .  *98 Canes, paper, Jiow to make . .  , . . . . . . . . . . . . . . . *353 Carriage, steam, high-speed .... Bollee's . . . . . .  *398 Canker worm, remedies against . . . . .  . . . .  . . . .  1 9  Carriage, steaml ,for roads, .Hollee's . . . . . . .  *291 Cannon, elfects of gun cotton upon . . . . . . .  * 1 65 Carriage terms, Qlctionary of . . . .  . . . . . . .  . . .  396 Cannon, revolver, Hotchkiss . . . . . . . . . . . . . . . .  *4'2' Carrots, how to harvest . . . . . . . . . . . . . . . . . . . . .  *206 ClI;nnon, steam en,Bine, man, and the insect con- Carryinll: trade of the world . . . . . . . . . . . . . . . . . .  240 sldered as mechamcal motors . . . . . . . . . . . . . . . .  414 Cars, colliery, wheels for . . . . . . . . . . . . . . . . . . . . .  *95 Call nODS (see Guns). Cars, electric light for� Klabath's . . . . . . . . . . . *406 Cannon ball tree . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *353 Cars, freight, standaru of the New York Central Canoe, a light paddling, by Chas. E. Chase. De- and Hudson River Railway, with working draw-scription, accompanied by a full set of working ings and full specifications, showing dimensions drawings to a scale, of an easily constructed and and all particulars . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 8  cheap craft for small streams and frequent Cars, passenger, most economical le�h for . .  26 portages, capable of running safely through Cars, painting, varnishing, and cleanmg of ; the rapids in which heavier canoes would ullBet. subject as discussed by the Master Car Painters' *219 Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204 Canoe, cruising, Jersey Blue. A detailed de- Cars, railway, construct'n, past and present .. 203 scriptIOn, by Commodore W. P. Stephens, of a Cars, railway, costs of . . . . . . . . . . . . . . . . . . . . . . . . .  204 new cruising canoe, embodying several improve- Cars, railway, iron . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  5 '2'  ments upon the established model, with a com- Cars, running gear for, Raddin's . . . . . . . . . . .  *3*809 plete set of working drawings to a scale . . .  * 1 64 Cars, safety device for, Root's . . . . . . . . . . . . .  . .  Canoe, folding, Berthon . . . . . . . . . . . . . . . . . . . .  * 1 8 1  Cars, steel, for railways . . . . . . . . . . . . . . . . . . . . . .  *38 Canoes, canvas, for sailing and paddlin!!'. De- Cars, street, at Nantes . . . . . . . . . . . . . . . . . . . . . .  *35'2' scription, accompanied by working drawmgs to Cars, street, compressed air motors for, by Gen. a scale, of two light canoes, which can be built I H. Haupt, C.E . . . . . . . . . . . . . . . . . . . . . . . . . .  l '2'6, 1 '2' '2'  by any careful amateur, and which, with reason� Cars, street, improved . . . . . . . . .  , . .  . . . . . . . . . . . .  8 9  able care i n  constructIOn and use, will make Cars, street, steam, horse power, etc., required handsome and durable boats . . . . . . . . . . . . . . .  *216 I for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 Calion, Grand, of Colorado River, by Capt. Dut- Cars, street, spring-propelled, Jones & Terflott's. ton, U.S.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  305 48 Cans, tin, machinery for making . . . . . . . . . . .  *398 Cars, street, steam, surface-condenser for, Row-Capillarity, an interesting paper, by Geo. G. H. an's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 1  Stone , . . . . . . .  : . . . . . . . . . . . .  : . . . . . . . . .. . . . . . . . . . . . .  2 3 8  Cars, taking-up b y  a train i n  motion, Hanrez's Capitals of PIlasters, ItalIan renaIssance . . .  *249 system . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . *256 Caps from Ste. Chapelle. Paris . . . . . . . . . . . .  *230 Car-truek, 6 wheeled, freight . . . .  , . . . . . . . . . *426 Capstan and "1'indlass� hydraulic . . . . . . . . . . .  *21 '2' Cart horse show, London . . . . . . . . . . . . . . . . . . . .  *2 '2' '2' Capsules. " .. fer, the nllmg of . . . . . . . . . . . . . . .  93 Cartometer, the . . . . . . . . . . . . . . . . . . . . . . . . . . . . *212 Car and '.ender axle, standard recommended by Cartridge shells, appar. to utilize, Morris' *2'2'6 master car builders of United States . . . . . . .  *294 Cartridges, how manufactured . . . . . .  *2� 1 68 
�:� :�f�, j�Nril:;o���'. ��������.�:� ::: . .  ::::.::g � I C�:.r���� . ����: . ��� .�����' . . ��� . .  �� . � lrg Car axl!'ls,. tests of, by W. E. Chamberlain . . .  * 1 1 3  I Cascara sagrado, articles on its use, by Drs. Gun-Car bUIldmg. . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  . . . . .  1 8 5  drum, Bundy, Bean, Fowler, Buckland, and Gal-Car coupler, Janney's . . . . . . . . . . . . . . . . . . . . . . . .  * 1 65 loway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 64 Car coupling, dangers of . . . . . . . . . . . . . . . . . . . . .  *92 Cashmeres and silks, how to clean and how to Car couplings, Bailey's . . . . . . . . . . . . . . . . . . . . . . .  *44 dye with resists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  Car couplings, English. Full particulars of all Casket in oak, carved . . .  . .  . . .  . . . . .  . .  . . . . . . .  *232 the leadi!).S' types . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  *21 Casks, new, how to remove tlie unpleasant taste Car, draWIng-room, detailed cost of . . . . . . . . . .  2'2'6 from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  256 Car, electric, Siemens-Halske . . . . . . . . . . . . . . .  *292 1 Casting metalSb medallions .... vases, and other Car, electric, storage battery . . . . . . . . . . . . . . . .  *383  articles i n  fusi I e  alloys. "" ull directions for Car, first-claSs passenger, details of cost of con- home and shop practice, with engravings show-struction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  263 ing how to make the moulds, how to make the Car foot-warmers, arrang'm't for heating . .  * 1 '2'6  air vents, how t o  prepare the elloys, and how to Car for single-rail railway, James' . . . . . . . . . . . .  *44 put the final finish on the castings, by George M. Car for tramways, Muir's . . . . . . . . . . . . . . . . . . . . . .  *38 Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 '2'  Car heating, French system of . . . . . . . . . . . . . .  * 1  '2''2'  Castings, COOling, Robinson's process . . . . . . .  '2'2 Car load, the ordinary . . . . . . . . . . . . . . . . . . . . . . . . . . .  58  Castings, heavy, Durning or mending, by T. D. Car, novel, for common roads, Prosser's . . . .  *238 west . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *269 Car, railway, refrigerating . . . . . . . . . . . . . . . . . . . .  *89 Castings of insects, etc., how to make . . . . .  3 1 1  Car, railway, refrigerating, Winant's . . . . . . . .  * 1 8  Castor bean, how cultivated and harvested .by Car, spring-propelled. Leveaux's . . . . . . . . . . . . .  *4'2' Edw. Ballaine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 8 6  Car, spring-propelled, Steel & Austin's . . . . . . .  *46 Castor oil, a substitute for . . . . . . . . . . . . . . . . . . . .  226 Car springs at the Centennial . . . . . . . . . . . . . . . . . . .  30 Casts and models, a new material for . . . . . . . . .  3'2' 8 Car, steam, for tramways, new . . . . . . . . . . . . . . .  *36 Cat and its relations, by F. A. Lucas. An inter, Car, street, brake for, Phill�s' . . . . . . . . . . . . . .  :*96 esting paper, showing by means of the cat as an Car. street railway, compres d air,Mekarski's* 1 8  example how animals are classified . . . .  293, 294 Car, street, steam, Brunner's . . . . . . . . . . . . . . . . . .  *22 Catalepsy and hypnotism . . . . . . . . . . . . . . . . . . .  *295 Car truck shifter, Ramsey's . . . . . . . . . . . . . . . . . . .  *4 5 Catalepsy and somnambulism, hysterical, in-(Jar wheel, Atwood's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34 duced, by Prof. Charcot . . . . . . . . . . . . . . . . . . . . . .  256 Car wheel boring machine, Bement & Son's . .  *33 Catalpa tree, importance of for economic plant-Car wheel, genesis of a . . . . . . . . . . . . . . . . . . . . . . . . .  408 lng, by C. S. Sargent . . . . . . . . . . . . . . . . . . . . . . . . .  1 32 Car wheels and axles, boring and fitting . . . . . . * 1 1  Catamaran, American, in London . . . . . . . .  *246 Car wheels, balancing, apparatus for . . . . . . .  *1 '2'6 Catl;lmaran, or d,ouble-hulled sailb<?ats, h�w to Car wheels, breakage of . . . . . . . . . . . . . . . . . . . . . . . .  290 bUIld. Full directIOns for constructIOn, dImen-Car wheels, chilled cast tron, mode of making 3 1  sions, and illustrations of three sizes, costing Car wheels, cast-iron, turned, experiments with 1 5  from about $50 to $51'0. Also, interesting deCar wheels, foreign at the Centennial • . . . . . . . . .  20· scription of Mr. Herreshotr's patent catamarans, Car wheels, how to balance . . . . . . . . . . . . . . . . . .  *368 speed �O miles per hour . . . . . . . . . . .  * 105 ,  * 106 Car wheels, improved, Paige's . . . . . . . . . . . . . . . . . .  * 1  Catamara�, or. double - huped sailboat. )Vith Car wheels, large versus small . . . . . . . . . . . . . . . .  *6'2' Malay rIg, m usem San FrancISCO harbor. DIrec-Car wheels, tiring and untiring, apparatus*33'2'  tions for constructing: a cheap, simple, and 
Carbolic acid for boils, ulcers, pOIsonous bites, handy boat, with four figUres . • . . . • . • . • • • . .  * 1 1  '2' hemorrhOids, carbuncles, and tumors, by Dr. N. Catamaran, pleasure, proa Ladrona, with de-B. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336  tails of construction . . . . . . . . . . . .  , . . . . . . . . . . .  *225 Carbolic acid, how to test the commercial value Catamaran, small sized, successful. . . . . . . . . . 1 09 of, bJl' Dr. O. Bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  361  Catamaran steamer, new . . . . . . . . . . . . . . . . . .  *225, Carbolic acid, med. uses of, by P. Eade, M.D. 1 3 8  Cataract of the cye, mode of operating for.* 139  Carbon, action o f  watery vapor on  at dilferent Cataract o f  the eye, treatment of, by  B .  W. temperatures, by C. G. Dahlerus . . . . . . . . . . . . .  224 Richardson, M.D.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 Carbon. distribution, characteristics and com- Catarrh, a cure for . . . . . . . . . . . . . . . .  ' . . . . . . . . . . .  2 16  blnations of, by T .  A .  Pooley . . . . . . . . . . . . . . . . .  288 Catarrh, by Dr. Dudley Reynolds. A valuable Carbon, how to print in. . . . . . . . .. . .  . . . . . . . . . . • 66 clinical lecture on the character and treatment Carbon minerals, origin and relation of. An m- of the disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84 terestlng and valUable review of the genesis of Catarrh, naSal, by Dr. F. H. Bosworth . . . . . .  262 (" �rbon minerals, and the modes and conditions CatastrophisDl. and its connection with evoluof their occurl'8nce, by Dr. J. S. Newberry . .  362 tion. An interesting address before the Sheffield Carbon paper, apparatus for preparing . . . . * 1 5 3  Scientific School, by Clarence King . . . . . .  80, 8 1  Carbon pictures, printing ornamental borders to, Cathedral, Carlisle . .  " . . . . . . . . . . . . . . . . . . . . .  01\' 244 by E. W. Foxlee . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  1 Cathedral, Chichester . . . . . . . . . . . . . . . . . . . . . . . *290 Carbon, plastic, for batteries, how made . . . .  4 1 5  Cathedral, Cologne . . . . . . . . . . . . . . . . . . . . . . . . .  *25'2'  Carbon points for electric light, by  F .  Carre . .  98 Cathedral, Cologne, placing the capstone of UJl-Carbon prints, development of, by Mr. Lamy. 1 14 on the finiiil of the south tower . . . . . . . . . . . . . *265 Carbon prints, fading of , . . . . . . . . . . . . . . . . . . . . .  1 52 Cathedral, Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 145 Carbon process, improved . . .  , . . . . . . . . . . . . . . .  , 1 19 Cathedral, Glasgow . . . . . . . . . . . . . . . . . . . . . . . . .  *300 Carbon, proportion of wasted as soot . . . . . . . .  38 '2' Cathedral, Gloucester . . . . . . . . . . . . .  *341 ,  *41 3 Carbon sulphide furnace, Labois' . . . . . . . . . . .  *299 C"athedraI, Lichfield, England . . . . . . . . . . . . .  *219 Carbon surfaces, colored, absorption and repul- Cathedral, Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . .  *262 sion of the chemical rays by, by E. Lacan . , . 1 5 '2'  Cathedral of Burgos, interior view of . . . .  *354 Carbon, the spectrum of, by G. D. Liveing and J. Cathedral of Burgos, Spain . . . . . . . . . . , . . . .  *34-1 Dewen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  343 Cathedral, Peterborough . . . . . . . . . . . . . . . . . .  *285 Carbonic acid, antiseptic properties of  . . . . . .  392 Cathedral, Ripon . . . . . . . . . . . . . . . . . . . . . . . . . .  *335 Carbonic acid in  the atmosphere . . . . . . . . . . .  *259 Cathedral, Rochester . . . . . . . . . . . . . . . . . . . . . . .  *321 Carbonic acid in the atmosphere, abstract of a Cathedral, St. Paul's, London . . . . . . . . . . . . .  * 3 '2'4 paper by E. H. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  393 Cathedral, Wells, England . . . . . . . . . . . . . . . . .  * 196 Carbonic acid in the air, by M. Dumas . . . . . . .  3 58  Cathedral, Winchester . . . . . . . . . . . . . . . . . . . . .  *319  Carbonic acid i n  occupied rooms, dill'usion . .  l '2'0 Cathetometer, and its practical applications by 
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Combs, gills, and hackles . . . . . . . . . . . . . . . . . . .  * 1 8 7  C onvalescent home, a n  Engllsn . . . . . . . . . . . * 1 71J Crank shaft of S.S. Colima. repaired at sea . .  * 3 1  
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Croup and diphtheria, the distinctions between, 
by Dr. W. H. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 0  

Crow� American, habits of . . . . . . . . . . . . . . . . . .  * 3 8 5  
Crucible, furnace, repair of, while in blast . . .  3 4  
Crucibles, platinum, how to mend . . . . . . . . . .  1 42 
Crush ,ng mill for malt, etc., improved . . . .  *402 
Crustacean, gigantic deep-sea . . . . . . . . . . . . .  * 1 69 
Crustaceans, hermaphroditism in . . . . . . . . . . .  3 9 3  
Cryolite and its uses . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1  
Crystal Palace, French . . . . . . . . . . . . . . . . . . . . . .  * 3 0 3  
Crystallization table, b y  Messrs. Finot & Ber-

trand, showing the point at which the evapora
tion of certain solutions is to be interrupted to 
procure a good crop of crystals on cooling . .  3 0 3  

Crystals. A clear and concise essay 011 crystallo-
graph� for the use of students . . . . . . . . . . . . . . .  1 7 6 

CrystaIs, angles of, measurement of, with the 
goniometer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 0  

Crystals, drying macbine for . . . . . . . . . . . . . . . .  * 7 7 
Crystal.s, miCroscopic, photography of for lan-

tern slides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 
C��iA�I�lr��: ��� . �� . .  �����d�.�� . ��� .�o�mt 30' 
Crystals, study of, by J. H. Collins, F.C.S . * 1 2 6  
Cuba, trade relations of, with the United States, 

and present condition, by G. W. Roosevelt . . .  2 9 6  
C ultivator, steam, Garrett's, for beet root cul-

ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 4  
C ulture under glass made easy . . . . . . . . . . . . . . .  1 3  
Cunard fleet, history of the organization of. 3 
C urare and other cures for hydrophobia . . . . .  2 3 0  
C urator's lodge, Botanic Gardens, Cambridge, 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 9 6  
Currant worm, black auts a s  a protection . . . .  3 1 6  
Currant worms, how to get rid of . . . . . . . . . . . .  242 
Currants for profit . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 3  
Current measurer, Deprez's . . . . . . . . . . . . . . . .  * 2 6 5  
Currents, induced, some luminous effects of. An 

account of some exppriments by Mr. Conlon on 
the movements of electricity in highly rarefied 
gases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 3 8  

Currents produced b y  friction between conduct
ing substances, and on a new form of telephone 
receiver, by James Blyth . . . . . . . . . . . . . . . . . . . . .  246 

Cursollleter, apparatus for measuring the speed 
of rail way trains . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 2  

Curves, instrument for tracing . . . . . . . . . . .  -l(- 3 4 5  
Cushions, air, doc.k, Clark & Stanfield . . . .  -l(- 8 4  
Cushions, horsehair, how t o  stuff . . . . . . . . .  -x, 2 9 1  
Cut off, steam, Sickles' . . . . . .  . . . . . . . . . . . . . . . . . .  4 5  
C u tting tools for lathes and planers, b y  Joshua 

Rose. A valuable paper . . . . . . . . . . . . . . . . . . . . .  * 3 8  
CuttIngs, theory of the growth of. Abstract of a 

paper by Charles Darwin . . . . . . . . . . . . . . . . . . . . .  2 7 1  
Cyanotype process . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 5  
Cyclograph, Worthington's . . . . . . . . . . . . . . .  * 2 4 5  
Cyclone, Western, a remarkable . . . . . . . . . . . . . .  4 1 4  
Cylinders of soft iron, magnetism of, influence 

of form on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 5  
CylindroId ships . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 1 8 
CypripedIulll niveum and C. concolor . . . .  * 3 7 7  
Cyprus, soil, climate, and natural products. * 1 46 
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Dextrine, uses of in photography . . . . . . . . . . . .  5 1  Distillation, destructive, by Owen Merriman. Drawlngs, pseudo-perspectiv� for illustratiIl8 
Diabetes mellitus, by J. H. Salisbury. A valu- An explanation of some of the reactions that mechanical objects, by Robert tlriggs . . . . . . .  * 1 5  

able paper, pointing out drinks and food that are involved in the distillation of coal . . . . . . .  3 0 6  Dredge, " Ingurgitator," Dennison's . . . . . . . .  *94 
must be used, exercise that must be taken, Distlliation, fractional, under pressure, new Dredger for canals, Rennie's . . . . . . . . . . . . . . . .  * 2 8 3  
clothing that must be worn, and remedies that apparatus for, b y  E. J. Bevan . . . . . . . . . . . . . .  * 1 3 0  Dredger, improved, Bruce & Batho's . . . . . .  * 2 8 Q  
must b e  used to eure this disease . . . . . . . . . . . .  2 0 7  Di�tinat l on, gas, Farcot's furnace for . . .  -l(-226 Dredger, one-ton bucket, improved . . . . . . .  * 3 5 8  

Dtabetes mellitus, treatment of, with salicylate Distillation o f  essential oils, Heywood & Dredger, single-bucket dipper, Rennie's . . .  *299 
of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 3  Barron's apparatus for . . . . . . . . . . . . . . . . . . . . .  -l(-292 Dredger, steam, Hopper's . . . . . . . . . . . . . . . . . .  * 1 69 

Diabetes, points eonnected with, by F. W. Pavy, Distillation of salt water, apparatus for, Dredger, steam, twm-screw, new . . . . . . . . . .  * 1 9 3 
M . D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 Normandy's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 9 9  Dredger, tug, and fire enl!'ine . . . . . . . . . . . . . . .  * 209 

Diabetes, skimlI).ed milk i� . . . . . . . . . . . . . . . . . . .  1 2 5  Distillation of shale and other minerals, re- Dredger, tug and fire engine, Batho's . . . . .  -l(-204 
Dial, self-recordmg, for mmers . . . . . . . . . . . . . .  *39 torts for, Bennie's . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 7  Dredging and mining machine, hydraulic, New-
Dialysis, continuous, Lebaigue's . . . . . . . . . . .  * 1 6 8 Distillation, Savelle's system of . . . . . . . . . . . . .  *60 ton's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 00 
Dialllond, action of in ruling lines on glass, as Distillation, solar, of salt water, apparat*405 Dredging. Bazin system of, by A. A. Lang�.t2

· 4 
shown by the microscope . . . . . . . . . . . . . . . . . . . . .  4 1 2  DistiHatory apparatus, Remington's . . . . .  * 1 1 0  ;j 

Dialllond, artificial production of, by N. S. Distilleries, tar, how to extinguish fires in, Dredging machinery, Lake Fucino, Italy . .  * 8  
Maskelyne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 4  I by Watson Smith, F.C.S . . . . . . . . . . . . . . . . . . . . . . . 1 8 1  Dredging or excavating mach., Kinipple's.* 1 00 

Dialllond field of South Africa . . . . . . . . . . . . . . .  392 1 Distilling apparatus for ammoniacal liquor, Dress! Rational, Exhibition . . . . . . . . . . . . . . . . . * 3 9 3  
Dianlond fields o f  Griqualand, South Africa, b y  Feldmann's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 4 1 6  Dress ng machine, millstone, Dupety's . . . . .  * 1 8 2 

.T. B. Cnrrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  Distllling apparatus for beet root molasses Drier, steam, Bachmann's . . . . . . . . . . . . . . . . . .  * 363 
Dialllond, how formed, by A. B. Griffiths . .  3 5 4  residua . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 7 6  Drier, tobacco, Chapin's . . . . . . . . . . . . . . . . . . . . . . .  * 8 
Dialllond, origin, artificial production and nses Distilling apparatus for sea water . . . . . .  , . .  *234 Drill, Diamond, the Pennsylvania Drill Co. 'S o * 32 

of, by Henry A. Mott, Jr., Ph.D. An interesting Distilling apparatus, Japanese . . . . . . . . . . . .  *292 Drill, radial, boiler plate, Beesley's . . . . . . . . .  * 3 24 
paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  Distilling apparatus, locomotive, Joya . . .  -l(- 3 1 6  Dr!ll, rock, Barlo� & Co.'s . . . . . . . . . . . . . . . . . . .  ';;- 49 

Dialllonds and other precious stones, whence Distilling apparatus, Solvay's, for the con- Dr .. l, rock, Burleigh . . . . . . . . . . . . . . . . . . . . . . . . . .  *48 
derived, comparative values, and other interest- centration of gas liquor from gas works, by Dr.  Drill, rock, Kainotoman . . . . . . . . . . . . . . . . . . . . . .  -l('2 3  
i n g  information concerning . . . . . . . . . . . . . . . . . .  1 04 G. T. Gerlach . .  . . . . . . . . . . .  . . . . . . . . . . . . . . .  * 7 7  Drill, rock, Sachs' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 263 

Dialllonds, artificial production of, by Mr. Jas. Distilling apparatus, stationary and portable, Drilli Yertical, by F. G. Woodward . . . . . . . . . . .  * 5 3  
Mactear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 6  Egrot's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 5 3  Drill n g  and slOtting machine, Lowery's . . . .  * 1 6  

Dianellloscope, Stanek's, for analyzing the Divers, electric signal for . . . . . . . . . . . . . . . . . . . . .  * 9 3  Drilling machine, boiler, Bowker's . . . . . . . .  * 2 5 8  
complicated motions o f  a double slide-valve Divi ding engines, and the methods o f  mak- Drllling machinefor boiler-shell . . . . . . . . . . . . . * 6 6  
system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 4  ing accurate linear scales, b y  A .  M .  Mayer . . . * 8 0  Drilling machine, portable, for rivet holes, 

Diaphraglll, disel!Ses or .. . . . . . . . . . . . . . . . . . . . .  1 5 1  Diving apparatus, an improvised . . . . . . . . .  : * 1 2 3  Borland's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *407 
Diarrhrea, carbolic aCid m . . . . . . . . . . . . . . . . . . .  92 Diving apparatus, Fleuss, by B. W. RlChard- Drilling machine, radial, Asquith's . . . . . . . . . .  * 8  5 
Dlarrhrea, causes and treatment of . . . . . . . . .  1 9 7  son, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *242 Drilling machine, radial, Warren's . . . . . . . . * 3 99 
Diarrhrea in children, a simple treatment . . .  15 5 Divin� armor and appliances for working in Drilling machinery, rock, by J. Darlington-l(- 1 03 
Diarrhrea, oxide of ZIllC for . . . . . . . . . . . . . . . . . .  8 1  irrespirable gase�, by W. A . . Gorman . . . . . . .  * 3 4 1  Drilling machines, Bement & Son's . . . . . . . . . .  -l(- 3 7  
Diatollls, structure of . . . . . . . . . . . . . . . . . . . . . . . .  * 4 1  Diving bell used m constructmg Pola dock. * 1 9 7  Drills and drilling, instructions about . . . . . .  * 3 1 1  
Dictionary of terms used in the manufacture of Diving dress, Fleuss, new, by means of which a Drills, rock, submarine, by E. M oor"! . . . . . . .  * 5 6  

carriages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9 6  diver i s  enabled t o  remain under water for Drinkin�-water, b y  Dr. N .  B .  Slzer . . . . .  3 4 6 
Dielectric machine, new, Le Dantec's . . .  *245 several hours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 3 0  Drinking-water, how to test the quality of. 1 4 7  
Diet, errors in, b y  Dr. Wilson. A valuable paper. DiVision, new rule for . . . . . . . . . . . . . . . . . . . . . . . .  4 2 1  Drinking-water, organic matter i n  . . . . . . .  1 1 4 

94 Dobby machine, Ainsworth's . . . . . . . . . . . . . . .  * 2 4 5  Drinks . ..  stimulating, a paper descriptive of 
Dietheroscope, Lurim's, an instrument for Dock, Avonmouth, Bristol, Eng . . . . . . . . . . . . .  -X, 7 1  many different kinds . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 6  

measuring variations in the refractive condition Dock, deposi�in!l', new, a t  Barrow, �ngland. Drive-well i n  England . . . . . . . . . . . . . . . . . . . . .  -l(- 1  0 7  
o f  the atmosphere . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 0  General descriptIOn, With plans, elevahons, and Drive-wells for large water supplieB, b y  Robert 

Differential wheels, new form of, by Prof. C. W. sections . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  *295 Sutcliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 1 1 0  
MacCord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3 4 Dock, fioating and depositing, Nicolaieff, for Driven well system, Brooklyn . . . . . . . . . . . .  -l(· 4 1 9  

Diflilsion, continuous, apparatus for . . . . .  * 2 5 8  raising vessels out of water and depositing Driving band, Scandinavian. Description of a 
Diflilsion, continuous, apparatus for, I,argil- them high and dry on fixed stages of open pile- new form of machine belting of Swedish 

Uere's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 1 4  work, b y  L .  Clark, C.E . . . . . . . . . . . . . . . . . . . . . . .  -l(- 2 5  origin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 9  
Digestion and dyspepsia . . . . . . . . . . . . . . . . . . . . . .  1 99 Dock, floating, a t  St. Nazaire, France. Full Drop-1Ight, Taylor's . . . . . . . . . . . . . . . . . . . . . . . . .  ,\ 8 6  
DIgestion and the use o f  artificial digestive description, illustrated with figures showing Drop-shutter, new . . . . . . . . . . . . . . . . . . . . . . . . .  -X, 1 7 1  

agents. A paper by Dr. J. M. Fothergill explain- plans, sections, and details . . . . . . . . . . . . . . . .  -l(· 3 7 6  Dropsl forms ' of as studied by means of, an 
inii the process of di!),estion and the rationale and Dock, floating pontoon, Turnbull's . . . . . . . .  -l(- 2 7  5 electrIC spark, by A. M. Worthmgton . . . . . . .  * 8 6 
utility of artificial digestive agents, and what is Dock, floating, Lauria's . . . . . . . . . . . . . . . . . . . . . . .  95 Drowned, resuscitation of the . . . . . . . . . . . . . . .  3 5 1  
aimed at in resorting to them. Illustrated with Dock, graving, new, at Port Lyttleton, New Drowned, treatment of. A series of valuable 
a diagram of the digestive tract . . . . . . . . . . .  * 3 1 4  Zealand ; with description of harbor improye- directions, showing how to restore to conscious-

Digging machine, steam, Darby's . . . . . . . . . .  * 1 5 4  ments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . .  · ·  * 3 8 7  ness persons that have bcen drowned, those that 
Digging machine, steam, Knight's . . . . . . . . . .  *29 Dock, Royal Albert. General description of the have been suffocated by smoke or poisonous 
Dingy, du/?lex, Berthon, a form of dingy that work, w!th lI).ap and se�tion�l plans . . . . . . .  *24 1 gases, and those in whom breathing has been 

can be carrIed by torpedo launches . . . . . . . . .  *240 Dock, VICtoria, extensIOn of . . . . . . . . . . . .  -l(- 3 4, 4 6  temporarily suspended through hanging or the 
Dinosaurs of the Rocky Mountains . . . . . . . . . .  1 7 4 Dock, Victoria, extension of . . . . . . .. . . . . . . . . .  * 1 2 3  effects o f  chloroform, etc . . .  . . . . . . . . . . .  . . .  -l(. 20 1 
D!os�orea �etusa . . . . . . . . . .  ; . . . . . . . . . . . . . . . .  * 3 8 8  Dockage, new, New York. Particulars of con- Drugs, adulteration of in America, by Fred. 
DIP CirClet Simple, Goolden s . . . . . . . . . . . . . . .  * 3 7 1  structlOn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 2 3  Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  3 3 0  

Daguerreotypes, how t o  clean . . . . . . . . . . . . . . .  89 Dipheny , ready method o f  preparing . . .  * 1 8 7  Dockage system, tubular floating, Clark & Stan- Drugs, adulteration o f  i n  England . . . . . . . . . . . .  3 3 3  
Dairy cottage, deslgn for . . . . . . . . . . . . . . . . . . . .  * 1 70 Diptera as spreaders o f  disease. A paper b y  J .  field's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * 4 2  Dry-dock and dockage system, Clark and Stan-
Dairy progress, American, some statistics of. 1 5  7 W. Slater suggestint!' the probability of all in- I Docks, air-cushions for, Clark & Stanfield's. * 84 field's .  . .  . . . . . . .  . . .  . . . . . .  . . .  . . .  . .  . . . . . . . . . .  -l(- 42 
Daisy, ox eye, how to exterminate . . . . . . . . . . .  1 32 fectious diseases bemg at times propagated by I Docks, dry, new, at Erie Basin, Brooklyn . . . .  3 1 4  Dry plate photography, patience in. . .  . . . . .  1 2 4  
Dalll across the Ottawa river, and canal a t  Cari- flies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  303 Docks, new, at Mil�ord . . . .. . . . . . . . . . . . . . . . . . 3 22 Dry plate, proc�ss, Andrwux's . . . . . . . . . . . . . . . .  1 5 1  

Hon, w:ith general, sectional, and plan views, and Dipht�eriaand cel1ars, by Dr. A. G. F!eld. T?po- I Du cks, new, port of Dunkirk . . . . .  -x- 2 62 Dry plates, rapid . . . . . .  . . .  . . . . . . . . . . .  . . . . .  229 
statistICS of Work, by Andrew Bell . . . . . . . .  * 3 8 4 graphiCal opseryatJ?ns .of t�enty: Impa':i:Ially I Dog, poodle, Ge�an corded. . . . . . . . . . . . . . .  * 24 6 I Drying apparatus for pasteboard . . .  ; . . . .  . .  -:< 3 1 4  

Dalll, coffer, Dayis Island . . . . . . . . . . . . . . . . . . . . .  3 3 7  selected residence sites m WhiCh diphtheria 0<'- Dog show at Berlm . . . . . . . . . . . . . . . . . . . . . . . . . .  * 2 4 4  Drying apparatus for wool, Bolette s. . . .  * 1 6 1  
Dalll, Davis Island, Pittsburg . . . . . . . . . . . . . . . . .  1 9 5  curred during the summer o f  1875, and deduc- I Dogs. Eleven figures of prize animals at the Drying apparatns for wool, Lohren's . . . . . . .  -x 207 
Dalll, Gileppe River, general description, with tions therefrom. . . . .  . .  . . . . . .  . .  . .  . . .  . .  . . . . . . .  . . 3 I Belgium International Dog Show . . . . . . . . .  * 3 1  0 Drying apparatus, hot air, Rcdfern's . . . . . . . . -x· 64 

perspective view of the dam and reservoir, plan Diphtheria and croup, the distinctions between, Dogs, rabies in, its orig'in !1nd symptoms . . . . .  1 1 4 Drying apparatus, Levieel's.  . . .  . . . . . . . . . . . .  * 4 2 5  
view, and section o f  masonry . . . . . . . . . . . . . .  -l(-403 by Dr. W. H. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . .  210 DOlllestic ammals, gestatIOn of. . . . . . . . . . . . . . .  246 Drying box for photogelatine plates . . . . . . .  * 1 8 7  

Dalll, movable, new system of, with swinging Diphtheria and its treatment, by Dr. C. E. 1lil- Don Cossack, the race horse . . . . . . . . . . . . . . .  -X, 2 7 3  Drying cupboard, Cowan's . . . . . . . . . . . . . . . . . . .  * 292 
wickets and trestles, Lyons, France . . . . . . . * 2 6 4  lington. . . . . . .  . . .  . . .  . . .  . .  . .  . . . . .  . . . .  . .  . . . . . .  . . . .  3 8  Donkey cart, desil;(n for . . . . . . . . . . . . . . . . . . .  *268 Drying machine for crystals . . . . . . . . . . . . . . . . . .  * 7 7 

Dalllascened ornaments from a shield . . . .  * 1 2 0  Diphtheria, by W. N. Thursfield, M.D . . . . . .  1 5 0 Door panels for Iron stoves, carved patterns Drying stove for printed sheets, Renault's . -X, 304 
Dalllping machine for textiles, Fromm's . .  * 3 3 1  Diphtheria, Brooklyn treatment of, by Paul K. for, by Ihne & Stegmuller . . . . . . . . . . . . . . . . . . .  * 6 3  Dry-ro � in wood, Schwartze's preservative 
Dallls, movable, of various systems . .  . . . . . . . .  79 Kretzschmar, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9 1  Doors, water-tight, for ships . . . . . . . . . . . . . . .  * 1 5 1  against . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 4  
DanUbe River, straightening the course of . * 2 0  Diphtheria, cause of . . . . . . . . . . . . . . . . . . . . . . . . .  107 Doorway, ornamental, by MyskOyszky . . . . . *59 Duckbill, Australian, by G. A. Stockwell . . .  3 9 8  
Dark room windows, flexible tissue for . . . . . .  3 7 2  Diphtheria, cause of, in the family of S. Crump, Doorway top in iron 16th century work . .  -l(' 2 4 7  Ducks, eider, at the Berlin Fisheries ExhiJ;l
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Darwin and Darwinism, Prof. Haeckel on . . .  3 5 8  Esq., MontClair, N. J., by Dr. J. W. Pinkham, Door-yards, how. to keep green . . .  , - . . . . . . . . . .  2 9 1  
Darwln, Charles, his life, with portrait . . . . . -x- 3 3 7 2 7 0  Dore , Gustave, blOg., With portrait . . . . . . . .  -l(- 3 7 5 Dugong, tbe, of Queensland . . . . . . . . . . . . . .  : . . .  426 
Darwin, g'ossip about . . . . . . . . . . . . . . . . . . . . . . . . . 423 D iphtheria caused by bad sewerag·e. Abstract Dottinl!: machine for tulles . . . . . . . . . . . . . . . .  -l(- 3 0 3  Dn Motay, Cyprien M. Tessie. A critical review 
David Sassoon building, Bombay . . . . . . . . . .  ,� 300 of a papcr by Dr. W. Scrively . . . . . . . .. . . . . . .  * 1 4 2 Dovetail, and doyetail tools . . . . . . . . . . . . . . . . * 1 9 5  of his life and scientific labors, by A. J. Rossi . 266 
Davy, Sir Humphry. Biographical sketch . . .  1 69 Diphtheria caused by milk . . . . . . . . . . . . . . . . . .  2 1 0  DovetaIling and mould'g- ma('h . .  Anderson* 3 4 7  Dnlllping, hydraulic . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 3 
Dead animals, utilization of as fertilizers . . . . .  8 3  Diphtheria, clinical study of . . . . . . .  . . .  . . . . . .  56 Drain pipes, back pressure in. . . . . .  . .  -l(- 425 Dunkirk� France, port of . . . . . . . . . . . . . . . . . . .  ,'f 262 
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Deat'and Dumb Institution, Washington . . . . .  * 4 6  Corbin, M.D. Brief history o f  certain cases o f  Drainage, house, how t o  deal with . . . . . . . . . . .  4 2 1  I Du"t as an explosive . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 5  
Deatness, cold a s  a cause of, b y  Dr. Griffin . .  2 6 5  laryngeal diphtheria that were successfully treat- Drainage and sewerage of cities, a paper by CoL Dust-,- combustible, explosions from, by Prof. L. 
Deatness in schools, Dr. Sexton on . . . . . . . . . .  3 2 5  ed by the author with fumigations of black oxide Geo. E. Waring, C.E. . . . . .  . . . .  . . . .  . . . .  . . . . . . . . 226 i W. peck. An Interesting paper demonstrating 
Deatness, temporary. A clinical lecture, by H. of mercury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'7 Drainage. country house, by J. C. Bayles . .  61 I the fact that all combustible material when finely 

A. Wilson, :M.D., dealing with that form of the Diphtheria, period of life most liable to suffer Drainage, house. A valuable paper . . . . . .  -l(- 1 9 4 : divided, so as to form a dust or p0w.der, will, 
complaint due to impacted cerumen . . . . . . . .  264 from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 Drainage, house, E. S.  Phil�rick . .  * 2 42,. *�43 i unqer: proper conditions, burn with explosive 

Deatb 2  painless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 6 Diphtheria, pilocarpin i n ,  D r .  Muller . . . . . . . 3 1 4  Drainage, house, disposal of, by E. S. pnllbTIck. : rapidity . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  * 1 6 6 
Death bed studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 3  Diphtheria, prevention of, by Dr. E. R. Max- A valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 08 : Dust of streets, analYSIS of . . . . . . . . . . . . . . . . . . . .  1 0 7  
Decaisne. Joseph, the botanist. Biograpbical son. A paper of great interest and value to Drainage of an apartment house . . . . . . . . . . .  * 1 6 6  Dust show.ers, microscopiC examination of. -l(' 1 99 

sketch of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 7  physicians and parents, givinll the history and Drainage problem at Hoboken, N. J . . . . . . . . .  299 Du sts, dangerous properties of, by F. A. Abel. 
Decanter, how to lift with a straw . . . . . . . .  * 2 4 7  pathology of the disease and offering sugges- Drainage, sewerage and ventilation of houses, Combustibility of dust, explosion in mills, cause 
Decipiulll, metal, by Mr. Delafontaine . . . .  1 5 5  tiona as to how it may be prevented and finally by R .  Middleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 2  a n d  prevention, effect o f  coal dust i n  mines, coal 
Declinollleter, Brunner's . . . . . . . . . . . . . . . . .  -l(- 3 8 6  exterminated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8 1  Drains, house, common defects in, b y  E. C. dust the chief agent of destruction in mine ex-
Decorations and furniture, designed by F'. Diphtheria, successful treatment of, by Dr. E. Clarke, C.R A valuable paper . . . . . . . . . . . .  �H 7 9  plosions. A valuable paper . . . . . . . . . . .  3 7 4 , 3 7 5  

Wirth's Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 2 6  
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DraIns, how to lay, by: T. M. l;teade, C.E . . .  : 8 5  I Dwar!, an ext.raordinary . . . . . . . . . . . . . . . . . . . .  * 2 8 4 

Decorative details from the Exhibition Palace, h, Draper, Dr. Henry. �lOgraphl�al sketch of, by i DwarIs and giants . . . . .  . . . . .  . . . .  . . . . . . . .  * 2 5 5  
Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 5 5  J. O'Dea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 69 Charles A .  Young, )Vlth poytralt . . . . . . . . . . .  -X- 3 79 i Dwell!ng, deslgn . for . . . . . . . . . . . . . . . . . . . . . . .  * 1 09 

Decorative painting, ornaments for . . . . . . .  '* 202 DIphtheria, treatment of, by Dr. J. H. Nowlin. Draper, Henry. BIOgraphICal sketch of . . . .  3 7 5  Dwelling hOllse m concrete . . . . . . . . . . . . . . .  * 1 1 9  
Deer, the milu, of China . . . . . . . . . . . . . . . . . . . . .  * 1 8 8  
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Drawbridge, proposed, for the Thames, Lon- Dwellings for a�isans, Hornsey . . . . . . . . . .  -l(-4 1 5  
Deers' antlers, metamorphosis of, by Karl Brandt. tl don, by FrederIC Barnett . . . . . . . . . . . . . . . . . . . . .  * 1 9  I Dwellings for art.lsans and laborers, England. 

* 3 4 4 Diphtheria, treatment of with carbolized cam- Drawing, aids to the art of. Fig-ures and deserip- . * 420 
DeCense, national, an address by Sir W. G. Arm- phor . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  249 tion of various easily-made apparatus for en- Dyaklil of Borneo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 18 8 . 

strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2 2  Diphtheria ... treatment of, with iodoform . .  3 73 abling amateurs to reproduce correct outlines of Dye colors of fabrics, tests for . . . . . . . . . . . . . . . . .  1 8 7  DeItle,., chief, in the religion of the American Disease in the human body, nature, origin, and objects with ease a nd rapidity . . . . . . . . . . . . . .  -l(- 1 5 8  Dye, new, alizarine carmine, and recipes for its 
Indians, by A. S. Gatschet . . . . . . . . . . . . . . . . . . . .  3 6 1  progress of, by J. B. Grayes, M.D . . . . . . . . . . . .  1 2 4  Drawing, aphorisms on, b.y Mr. Ruskin . . . .  1 0 5 use . . . . . . . . . . . . .  ,- . .  ; . . . . . . .  : , . :  . . . . . . . . . . .  : . . . .  ; 1 4 7  

Delesse, Achille, the mineralogist and engineer. Disease, physical signs of, derivable from the Drawing apparatus, electrIC . . .  ; .. . . . . . . .. . . . * 1 9 7  Dyeing and prllltlllg, art.lfiCial purpurllle. lll, by 
Biographical sketch of . . . . . . . . . . . . . . . . . . . . . . . .  299 breath, lips, teeth, and mouth, by G. V. Poore, Drawing arcs of Circles of lmg e  radIUS, appa- M. A .  Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 42 

De L esseps, Ferdinand, and family . . . . . . . .  * 2 7 0  M.D. A valuable paper . . . . . . . . . . . . . . . . . . . . . . .  242 ratus for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *28 5 Dyeing and printing, electricity in, by ll'. Gop-
Delllagnetizatlon, rapid, new method for, by Disease, some thoughts on the treatment of by Drawing, carriage, perspective . . . . . . . . . . . .  -l(-2 6 7  pel"hroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 2  

J .  Trowbridge and W .  N .  Hill . . . . . . . . . . . . . . . .  4 1 9 James G . Clark, M.D . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 6  Drawing converging straight lines, instrllPlcnt Dyeing aniline black by aid of vanadium . . .  245 
Densillleter, sugar, Huchs' . . . . . . . . . . . . . . . .  * 1 6 1  Diseases, contagious, affecting the lower ani- for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *363 Dyeing, bleaching, printing, etc., by Ch. Weidin-
Dental departure, new, in using amalgam fill- mals, danger from, by Prof. Stalker . . . . . . . . .  2 5 2  Drawing instrument, new, by C. W. MacCord. ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 9 

ings, by L. P. Meredith, M.D . . . . . . . . . . . . . . . . .  1 3 8  Diseases, contagious, and their prevention, by *424 Dyeing feathers, numerous recipes for . . . . . .  269 
Dental rubber, how made . . . . . . . . . . . . . . . . . . . . .  2 5 2  A. J. Jessup, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 3  Dr�wing, mechan�cal, by Prof. C. W. MacCOI,d, Dyeing fE!lt, rycipes for . . . . . . . . . . . . . . . . . . . . . . . .  90 
Dentition, by Richard A. F. Penrose, M.D. A DIseases, contagious, glandular origin of, by Dr. of the Stevens InstItute of Technology. A seTIes Dy@ing, fire risks of . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 7 6  

very instructive lecture delivered before the B. W. Richardson. Important paper . . .  99, 1 00 of new, original, and practical lessons in mechan- Dyeing, fixation of indigo upon cotton, by 
medical class of the University of Pennsylvania, Diseases, constitutional, cure of, by the use of ical drawing, accompanied by carefully prepared Schlieper and Baum . . . . . . . . . . . . . . . . . . . . . . . . . . .  403 
upon a subject of vital importance to the wel- glasses, liy D .  B. St. John Hoosa, M.D . . . . . . . .  2 5 2  e,xamples for practice, wit� directions, all of Dyeing, history and art ?f . . . . . . . . . . . . . . . . . . . .  1 0 7  
fare o f  the infant i n  health and disease . . . . . 1 6 7  Diseases, fllth and semi-filth, b y  Dr. John C. Simple and plam character, llltended to enable Dyeing leather, by W. Eitner. . . . . . . . . . . . . . . . .  72 

Depots of the Hudson River Railroad . . . . . . . .  2 5 3  Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  294 any person, young or old, skilled or unskilled, to Dyeing leather, colors and shades applicable to, 
Depth gauge, navigational, application to of a Diseases, filth, in rural districts, by Dr. A. L. acquire the art of drawing. No expensive in- by E. N. Beller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  405 septum permeable to water and impermeable to Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . '104 struments are involved. The series embodies Dyeing of garments, notes on . . . . . . . . . . . . . . . . .  8 0  

air. b Y'  Sir William Thomson . . . . . . . . . . . . . . .  * 2 6 5  Diseases, infectious, a practical method for pre- the most abundant illustrations for all descrip- Dyeing, practical recipes for . . . . . . . . . . . . . . . . .  1 69 
Derrickcr hand, 30 foot, cheap and easily con- venting the spread of in households by Dr Mal- tions of drawimr. and forms the most valuable Dyeing recipes, a valuable collection for different structe , by T. Appleton . . . . . . . . . . . . . . . . . . .  * 3 8 0  colm McLean . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  :. 320 treatise upon the subject ever published, as weU sbades . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Derrick, railway car, Vorug·s . . . . . . . . . . . . . .  * 1 2 5  Diseases of domestic animals, report on, by Prof. a8 the cheapest. The series is illustrated by up- Dyeing recipes for fast shades in wool . . . . . . .  249 
Derrick used at Davis Island dam, by James James Law. A valuable paper . . . . . . . . . . . . . .  243 ward of 450 special engravings, and forms a large Dyeing recipes for linen, cotton and wool. A val-Harlow, C. E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 5 Diseases, specific, relation of minute organisms quarto book of over one hundred pages, uniform uable collection. . .  . . .  . . . . .  . . . .  . . . .  . . .  . . .  . . . . . .  3 8  Desiccating case for chemical laboratory * 3 3 2  to, b y  Prof. Klebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303 in size with the SCIENTIFIC AMERICAN. Price, Dyeing recipes for various shades . . .  . . .  . . . . . .  2 5  Desk, knapsack, and bed, combined . . . . . . .  * 3 69 Diseases, uncommon in Peru and Bolivia by E  stitched in paper, $2.50. Bound in handsome stiff Dyeing recipes for wool, leather, cloth and Deslllan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 8 4  R. Heatli, M.D . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  ' . .  3 9 6 covers, $3.50. Sent by mail to any address on re- linen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5  Details from St. Albans . . . . . . . . . . . . . . . . . . . . .  -X, 2 4 5  Diseases, virulent, and especially o n  the disease �eipt of price. Address Munn & Co., Publishers, Dyeing re?ip';ls. F?rmuhe for 11 different kinds Detecter, watchman's, electric . . . . . . . . . . . . .  * 3 1 5  commonly called Chicken Cholera, by L. Pa.- 361 Broadway, New York. Office of the SCIEN- of dyes used III EUlope . . . . . . . . . . . . . . . . . . . . . . . .  2 3 1  Developer, carbonate o f  soda . . . . . . . . . . . . . . . .  6 5  teur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 TIFIC AMERICAN. Dyeing recipes, practical, valuable collection . 1 3  Developer for dry plates, new . . . . . . . . . . . . . . .  1 9 2  DisinCectant, black oxide of manganese as. 8 2  For the convenience of those who do not wish Dyeing, silk, by Marius Moyret . . . . . . . . . . . . . .  1 8 1  Developer, ferrous-oxalo-citrate, by W .  D e  W. Dislntectant, sulphurous acid as, by T .  W. to purchase the entire series at once, we would Dyeing skins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 1  Abney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 0  Keates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 8  state �hat these valuable L!,ssons m Mechanical Dye!ng, Turkeyre<,l . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  3 9 0  Developer, lactate o f  ferrous oxide . . . . . . . . .  226 DisinCectants and their special aPJ!lications. A Drawmll' may also be had III the separate num- DyeIng, useful reCipes for . . . . . . . . . . . .  . . . . . . . .  5 9  Developer, new, b y  W. T .  Wilkinson . . . . . . . .  3 4 0  valuable paper, b y  Dr. E. L. Griffin, showing bers of SUPPLEMENT, at 10 cents each. By order- Dyeing, various practical recipes for . . . . . . . .  2 7 7  Developer, new, for dry plates, b y  L .  O. Sam- how t o  use various disinfectants . . . . . . . . . . . . .  1 62 �ng one ?r more numbers !1t a ti.me, the lear�er Dyeing, washing, or sizing machine for yarn in mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 DlsinCectants. Experiments to test the val lC III draWing may supply himself With fresh m- hanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 1  Developers, alkaline, strong, notes 011 . . . . . .  1 9 6  of certain gaseous and volatile disinfectants. by structions as fast as his practice re9-uires. These Dyeing wool (see Wool dyeing). Developers for gelatine plates, improved, by Dr. George W. Sternberg, U.S.A . . . . . . . . . . . . . . . . . .  2 1 7 lessons are published successivelY III SCIE�Tn'IC Dyeing, 230 recipes fr?m practical dyers . . . .  1 6 7 Eder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 5  DisinCection by nitrous o:>::ide . . . . . . . . . . . . .  * 2 9 1  AMERICAN SUPPLEMENTS * 1 ,  * 3 , *4, *6, * 8 ,  Dyes and colors, 13 reCipes for . . . . . . . . . . . . . . . . .  1 3 1  Devil beans of MexiCO, and their singular move- DisinCectlon, hospital, apparatus for . . . . .  *262 * 9, * 1 2, * 1 4" * 1 6 , -X, 1 8." *20, *22, -X' 24, Dyes, " azo," composition of . . . . . . . . . . . . . . . . . . .  246 ments, by J. W. A. WTIght . . . . . . . . . . . . . . . . . .  * 1 06 D
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' *26, * 2 8 ,  * 3 u ,  * 3 2 ,  * 3 1>, * 3 7 , * 3 8 ,  * 3 9, Dyes, azo, and naphthoL . . . . . . . . . . . . . . . . . . . . . .  2 3 4  Devioscope, an apparatus for giving directly 1 *40, * 4 1 , *42, *43 , *44, * 4 5 , *46, * 4 7 , Dyes, brown, with wood extracts, practical re-the relation that exists between the angular DisinCection of the atmosphere . . . . . . . . . . . . .  4 1 7  * 4 8 , *49, * 5 0, * 5 1 , * 5 2, -l(- 5 3 . * 5 4, * 5 6, cipes for . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 0  velocity of the earth and that of any horizon Dislntectlng apparatus, automatic . . . . . . . .  -l(- 2 2 7  * 5 8 ,  * 60, * 621 * 6 .5 , *69" * 74, * 7 8 ,  -l(' 8 4, Dyes, coal tar. manufacture of . . . . . . . . . . . . . .  * 3 4 1  whateyer around the vertical o f  the place, b y  DlslnCectlng chamber, portsble; Lyons' . .  * 4 1 6  * 9 1 , *94, * 1 0U, -l(- 1 0 1 , * 1 03 , * 1  04, * 1 0 5 , Dyes, coal tar, manufacture o f  and the prep-am-Geo. Sire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *290 DISintegrator, improved, Carter Bros.' . . . . . * 1 5  * 1 06, * 1 0 7 ,  * 1 0 8 ,  * 1 3 4 ,  * 1 4 1" * 1 7 4" tion of nitrobenzol and aniline . . . . . . . . . . . . .  * 3 4 3  De�trine and starch, detection of, b y  S .  U .  Pick- Displacelllent, continuous, apparatus for, . * 1.7 1> ,  * 1 7 M  Dyes for cloth and yarn, recipes for . . . . . . . . . . .  1 8 2  

ermg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 0  Wiegelt's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *292 D.ra�ing, mechamcal, how to do sectIOnal shad- Dyes for .gloves . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 8  Dextri ne maltose, o r  malt sugar, and its use i n  Distances and heights, inaccessible, methods mg m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 2  Dyes for Jute : red, lightgreen, brown, and reddlsh brewing, by Prof. Wm. George Valentine, F.R.S. of measuring, by T. E. Candler . . . . . . . . . . . . .  * 3 1 3  Drawlng-roolll corner and octagon boudoir, i brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 0  A n  exhaustive and able paler, containing the Distillation, cognac, French . . . . . . . . . . . . . . . .  *60 . * 2 6 8  i Dyes for wool, recipes . . . . . . . . . . . . . . . . . . . . . . . . .  1 63 
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A OATALOGUE OF SOME OF THE VALUA8LE PAPE::rtS CONTAINED IN THE SCIENTIFIC AMERICAN SUPPLEMENT. 869 

Dyes on yarns and tissues. new methoQ of de-tecting, by Jules Jotrre . . . . . . . . . . . . . . . . . . . . . . . .  363 
Dyes, various shadesl recipes for . . . . . . . . .  : . . . .  5 3  
DyestuiDI, manufacmre! properties, etc . . . . .  1 34  
Dyewood, new. Beth-a-oarra . . . . . . . . . . . . . . .  292 Dynagraph, Johnson's, for Ill!certainlng resist-ances of engines and cars . . . . . . . . . . . . . . . . . . . . .  9 DynaDllcs, radio. by Pliny Earle Chase . . . . .  294 DYllaDJ.ite in agriciiIture . . . . . . . . . . . . . . . . . . . . . .  1 34 DYnaDlo electric machines (see Electric machin·s. 1 
DynaDJ.o machine, with friction-gear . . . . . .  *419 DynaDJ.oDl.eter, Ayrton and Perry's . . . . . .  *3'72 DynaDloDl.eter, balance. Farcot·s . . . . . . . . . *21 5  DynaDloDl.eter, current. Sabine's . . . . . . . . .  *38'7  
D

I��:-;'����i!���?�� . .  ����� ���. ����. ���K DYllaDJ.ODl.eter for currents of great intensity. Weber's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *250 DynaDl.oDl.eter for melll!uring the strength of fabrics, Hausner's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *'78 DynaDloDleter, hydrostatle, Peltat's . . . . .  *399 
DYllantODl.eter, improved. Tatham's . . . . . .  *320 
DynaDJ.oDl.eter, magnetic, Saya's . . . . . . . . . . *314 
DynaDloDleter, new. for melll!uring the power delivered to screws of sWps, Wm. Froude . .  *89 
DYllaDloDl.eter, rotary. Morin's . . . . . . . . . . .  * 194 DynaDJ.ODleter, Smith's . . . . . . , . . . .  *309, *314  
DynaDJ.oDl.eter, totalizing, Megy's . . . . . . . .  *3'76 DynaDJ.oDl.eter, transmission, Thomson's. *212 DynaDJ.ontetric brakes, new . . . . . . . . . . . . . .  *264 DynaDJ.ODletrie counter. Megy's . . . . . . . . . . .  *309 
D

li�t�r.��.' .���r�����. ��?���� . . i�. �.� .��:. ?f�� 
D

?;:ru':,'h��� .���� .�������.' . ���� . . ��' . . �:. �32� Dyspepsia and digestion . . . . . . . . . . . . . . . . . . . . . .  1 99 
Dyspepsia, by Dr. A. Leared . . . . . . . . . . . . . . . . .  1 90 
Dyspepsia, its causes, symptoms, and treatment, by Dr. C. F. Kunze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129 
Dyspepsia, remedy for . . . . . . . . . . . . . . . . . . . . . . . .  240 
Dyspepsia, treatment of . . . . . . . . . . . . . • . . . . . . . .  1 62 
D

l
spepsla, washinr out the stomach a cure for. 

M. t;����b��. �.I�iC� . .  l�.����.' . �� .�: . �: . ��. ��si'}j 
Dyspepsia, relation of to constitutional dis-eases, by Dr. J. Cornillon . . . . . . . . . . . . . .  1 32. 1 3 3  

E 

Electric currenti dynamo. new applications of in Electric lighting of caves . . . . . . . . . . . . . . . . . . .  *41 6 Electrical cabinet, by Geo. M. Hopkins. De-metallurgy and n horticulture . . . . . . . . . . . . . *242 Electric lighting of the Brussels telegraph office. scription of a simple and inexpensive el!l(,-trioal Electric ourrent. foroe of"variation in by the *311 cabmet. whioh may be combined to form several action of sonorous vibrauon. by Prof. D. E. Electric lighting. Report of the Franklin Insti- pieces of apparatus, and which any amateur may Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 12'7  tute Committee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 4  easily construct for himself and perform a great Electric current measurer1 Dev.rez's . . . . . . .  *265 Electric lighting. Swan system . . . . . . . . . . . . . .  * 3 14  variety of experiments with . . . . . . . . . . . . . . . .  * 191  Electric current meters. Snaw s ;  and method of Electric lighting. the macWnes used for . . . . .  99' Electrical clocks and clock work . . . . . . . . . .  *198  taking sub-surface observations . . . . . . . . . .  *414 Electric lighting. Thomson-Houston system. Electrlc·al conduotivity, by  H .  Tomlinson . .  334 Electric currents of high tension. experiments *388 Electrical conductors, by·W. H. Preece . . . . .  420 on, by M. Gaston Plante . . . . . . . . . . . . . . . . . . . .  * 1 1 1  Electric lighting, ZipernowskY' system . . . . .  *395 Electrical conductors. devices for overcoming Electric cUlTlilnts.t what are they ? Abstract of a Electric 10cOinotive engine, how to make. byG. induction in. by C. J. Kintner . . . . . . . . . . . . . . . . .  323 lecture by Prof. !!Silvanus Thompson . . . . . . . .  334 F. Chutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 19 Electrical course indicator for ships . . . . . . .  *332 Electric detecter, McEvoy's. for ascertaining the Electric locomotive-lamp, Sedlaczek·s . . . . .  *334 Electrical currents. irr.provements in generllt-presence of metals under water . . . . . . . . . .  *35'7  Electric Dl.achlne, alternating current, Fer- ing, by A .  G. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *'72 Electric discharge in gases . . . . . . . . . . . . . . . . . . . .  245 ranti's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *368 Electrical currents. melll!urement of, by W. H. Electric discharge throngh colza oil. by Dr. A. Electric machine and light. steam. for military Preece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 2 Macfarlane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 purposes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *255 Electrical currents. mechanical production of ; a Electric discharge. Mayer'S apparatus for ana- Electric machine. Carre·s . . . . . . . . . . . . . . . . . . . .  *20"5 simple and intelligible explanation of the princi-
ElYeZcintrgl'c' ' d' ','SC" h' 'ar' '11" ·e·.s·.· ar'bo' r' e' 's'can' " t· .· 'o' b' 't'a',:n'e' d' *f1r06m8 Electric machine. magneto. De Meritens . . .  *209 pIes that are involved In the production of elec-

lE Electric machine, di-. Abbe Le Dantec's . *245 tric currents mechanically . . . . . . . . . . . . . . . . . .  *324 the rheostatic machine . . . . . . . . . . . . • . . . . . . . . . *201 Electric machine, dynamo and magneto, mag- Electrical currents, animal, Radclitre's re-Electric discharges in rarefied glll!eS, experi- netic circuits in. note on by Lord Elphinstone searches on . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  3 0  ments of De  la Rue and Muller. o n  . . . . . . . . . .  1 8 8  and Charles W .  Vincent . . . . . . . . . . . . . . . . . . . . . . .  2 30  Electrical Exhib . • Internat., Paris, 1881. . . . .  2'71  Electric drawing apparatus . . . . . . . . . . . . . . . . .  * 191  Electric machine, dynamo. Ball's . . . . . . . . . . .  *403 Electrical exposing shutter, new. by  D. Ed-Electric earth currents. apparatus for automati- Electric macWne. dynamo. Brush . . . . . . . . . .  *214 wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *34'7 cally registering . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *413 Electric machine. dynamo. continuous-current Electrical fire damp photometer. Liveing·s. Electric engraving machine . . . . . . . . . . . . . . .  * 1 5 3  Hefner Alteneck·s . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29u *253 Electric exploding apparatus for mining pur- Electric machine. dynamo. Elphinstone-Vin- Electrical horticulture ; some applications of poses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *319  cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *369 electric energy t o  horticultural and agricultural Electric eeL . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  *236 Electric machine. dynamo. for producing alter- purposes. b;y: Dr. C. W. Siemens . . . . . . . . . . . . .  304 Electric fire-damp detecter. }'orbes· . . . . . . .  *200 nating currents, Gramme·s . . . . . . . . . . . . . . . . .  * 1 5 5  'Electrlcal illuminatio� report upon by Prof. Electric fiash-signaling apparatus for light- Electrie machine. dynamo. Gramme's combined. Tyndall to the Trinity Jjoard . . . . . . . . . . . . . . . . .  1'03 houses, railways, etc . • Peebles· . . . . . . . . . . . . . . .  *8 1  *233  Electrical incandescent lamps acting i n  the Electrle free-pendulum regulator for communi- Electrle machine. dynamo, Gulcher's . . . . . .  *318  open air, Reynier·s . . . . . . . . . . . . . . . . . . . . . . . . . .  *356 cating time to  all the clocks of  a city . . . . . .  * 1 5  3 Electric machine, dynamo. Hopkinson and Muir- Electrical induction machines, opinions of  va-Electric gas l.i.a"hter. Bogart's . . . . . . . . . . . . . . . .  *44 head's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 392 rious scientists upon . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 '7 Electrle gas lignter, Gaitre's . . . . . . . . . . . . . . . . . .  *29 Electric machine, dynamo, Lontin's . . . . . . .  * 1 14 Electrical induction .... sonometry by . . . . . . . ·lH 84 Electrle gas lighting apparatus . . . . . . . . . . . .  *213  Electric machine. dynamo. how to make, with Electrical lighting • .Jj;dison·s system of as shown Electric gas pressure regulators, systems of full directions and working drawings. by G. M. at the Paris Exhibition of Electricity . . . . . .  *301} Launay and of Chardin . . . . . . . . . . . . . . . . . . . . . .  *214 Hopkins. A valuable paper . . . . . . . . . . . . . . . .  * 161 Electrical log. Kelwa� and Dyer's . . . . . . . . .  *326 Electrle gauge. Mercadier's . . . . . . . . . . . . . . . . .  *329 ElectriC machine. dynamo, Perry's . . . . . . . . .  *283 Electrical machine, Holtz, by G. M. Hopkins. Electric generator. magneto, De Rouilly's. Electric machine, dynamo, Weston's . . . . . . .  *393 Details of construction of several simplified *352 Electric machine, dynamo, with friction driving forms of the Holtz electrical machine. with Electric generator. secondary, Gaulard-Gibbs. gear, Siemens' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *419 working drawings. to enable any one at slight . *38'7  Electric machine, external armature, Siemens'. expense to make a single or double plate appa-Electric generators, dynamo-engine for driving. *38'7  ratus. Accompanied with descriptions o f  a large . *321 Electric machine. magneto' and dynamo. Fitz- number of interesting and instructive experi-
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Flsh·hatchlug apparatus, imp., Wilmot's . .  *40 
Fish·hatching apparatus, St. George's . .  *410 
Fish, living, apparatus for transporting, Hain-

mer'e's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *23 
FI"h, plaster casts of, how to make . . . . . . . . . .  126 
Fish p('nd, how to make . . . . . . . . . . . . . . . . . . .  *240 
Fish, relative value of as food . . . . . . . . . . . . . . . .  285 
Fish, transparent . . . . . . . . . . . . . . . . . . . . . . . . . . .  *250 
Fisheries Exhibition, International. Berlin, ex-

hibi' s at . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *236. *240 
Fisheries Exhibition. London. 1883 . .  *38 5,. 393 
FI"heries Exhib . •  London, U.S. exhibit at . *412 
Fisheries of  Japan . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 72 
Fisheries, Spanish. at Fisheries Exhibition . 421 
Fishes, eye-like spots in , by F. J. Bell . . . . . .  *301 

Fishes. odd. at the Fisheries Exhibition . . .  *413  
Fishing boats at the Berlin Fisheries Exhi��41 
Fishing gear, improved . . . . . . . . . . . . . . . . . . .  *41 1  
Fistula in ano, new method of treatment, by Dr. 

I. J . Sugg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 
Flttlng·blocks, cast iron, for boilers, strength 

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 1  
Flag, American, historical notes o n  . . . . . . . . . . .  8 3  
Flallle, sensitive, apparatus for ordinary gas 
F¥�����u�l;';os;ty' of: 'by' Dr: w: Sie�e;';s::. ·.;n 
Flallle, temperature of, by F. Rossetti . . . . . . .  147  
Fi��:il()���:r.����. ��.�� .����.

i�. �� . �������3�b 
Flallles, sensitive, effect of Inaudible vibrations 

upon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 1  
Flanging llIachlne, hydraulic, for boiler mak-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  *300 
Flannel, electric, ·for rheumatism . . . . . . . . . . .  391 
Flask, sulph. of iron, for photographers . . .  *425 
Flax and jute card and how it is made . . . . .  * 1 4  5 
Flax as a carrier of disease . . . . . . . . . . . . . . . . . . . .  289 
Flax doubling, improvement in . . . . . . . . . . . . .  *367 
Flesh and fat producers for cattle . . . . . . . . . . . .  302 
Fleuss' new diving dress, by which a diver is en-

ab;ed to remain under water for hours . . . .  *230 
FUght and its imitation, by F. W. Brearey . .  207 
Floating dock, Lauria's . . . .  . . . . . . . . . . . . . . .  95 
Floats for docking ships and raising sunken ves-

sels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 30 
Flocking llIachine for yarn . . . . . . . . . . . . . .  * 1 37  
Flooring, concrete . .  , . . . . . . . . . . . . . . . . . . . . . . . .  3 3 8  
Flooring, fire-proof, Cozens-Hardy's . . . . . . . .  82  
Flooring, fire-proof. plan for . . . . . . . . . . . . . . .  *70 
Floors, best, for stables. . . . .  . .  . . .  . . . . .  . . . . . . . .  66 
Floors for horse stables, best materials for . .  308 
Floors, how to construct . . . . . . . . . . . . . . . . . . . . . .  1 30 
Floors, vaulted, mod� of constructing . ... . . .  *46 
Flora of New Caledoma . . . . . . . . . . . . . . . . . . . . . . .  *21 
Flora of North America, geological history of. 

by Dr. J. S. Newberry. A verY interesting and 
valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 

Floral design, suggestions in. by F. "';dward 
Hulme . . . . . . . . . . . . . . . . . . .  * 1 5, * 1 8" -1(-28, *34 

Florida, Gulf Coast of, as a residence tor in-
valids. by R. J. Levis, M.D . . . . . . . . . . . . . . . . . .  *371  

Flounder, eyes of . . . . . . . . . . . . . . . . . . . .  · . . . . . . . 7 1  
Flonr, analysis of ; description o f  a simple 

method by means of which any one can easily 
ascertain for himself the food value of any sam-
ple of flour. by Dr. A. T. Cuzner . . . . . . . . . . . .  *414 

Flonr and bread, improved process for the de-
tel'tion of alum in, by A. W. Blyth . . . . . . . . . . .  329 

Flonr dressing. machine, Victor . . . . . . . . .  * 1 73  
Flour, fancy middlings. process of making. . 1 3  
Flonr from sprouted wheat, how to detect . .  422 
Flour grindlnO', high, Austro-Hungarian : 'the 

Buda-Pesth mil'i's . . . . . . . . . . . . . . . . . . . . .  1 1 9, -1(- 137  
Flour llIaklng, cost of power i n  . . . . . . . . . . .  365 
Flour, microscopical examination of ; a method 

by wliich the fibers can be readily isolated. by 
Chr. Steenbuch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 

Flonr mill, disintegrating, Carr . . . . . . .  , . . .  -1(, 1 5  7 
Flonr mill, extensive, at Malters, SWitzerland : 

full details of arrangement, with plans and sec-
tional elevations . . . . . . . . . . . . . . . . . . . . . . . . . . .  *412 

F lour mill machinery, cost and depreciation of. 
by A. J. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  202 

Flonr mill, Niagara Falls . . . . . . . . . . . . . . . . . . .  * 1 56  
Flour mill, Oliver Evans', of 1783 . . . . . . . . . . .  * 163 
Flour mill. porcelain cylinder, Wegmann . .  *377 
Flour mill, roller, St. PauL . . . . . . . . . . . . . . . . . .  *347 
Flour mill. Washburn . . A" . . . . . . . . . . . . . . . . .  -*246 
Flour mill. Washburn, explosion of, 1878 . . .  * 1 33 
Flour milling machmer,Y at the Paris Ex. * 1 73 
Flonr milling, modern. 11l England, by Henry 

Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  341 
Flour milling, new process . . . . . . . . . . . . . . . . . . .  1 1 1  
Flour milling, new process, Jones' . . . . . . . . .  * 1 1 5  
Flour milling, origin o f  the new process of by 
Albert Hoppin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 7 5  

Flour llIllls. American, needs of . . . . . . . . . . . .  256 
Flour mills. cxplosion of  a t  Minncapolis, cause, 
by S. F. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194 

Flo nr mills, roller, by Oscar Ocxle, C.}, . . . . . .  -1(-3 9 
Flour mills, roller, Gauz's Mechwart's . . .  * 166 
Flour mills, the steam engine as a motive power 

for, by J. F. Tallant, M.E . . . . . . . . . . . . . . . . . . . . .  233 
Flour roller mills and milling as practiced at 

Buda-Pesth. byW. B. Harding . . . . . . . . . . . . . . . .  341  
Flonr trade. American . . . . . . . . . . . . . . . . . . . . . . .  240 
Flonr tester, or aleurometer . . . . . . . . . . . . . . . .  *99 
Flonr, yield of, per horse power, by.H. F. well�7 
Flow-er·pot stand in bronze, design for . .  *55  
Flow-er·pots and vases, turf, how t o  make, by 

A. D. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 7  
Flow-ers and insects, geological antiquity of, by 

Dr. J. E. Taylor. A valuable and interesting 
F¥��';;rs' a;,;.i 'insects; miitual reiation.8'of: : : :  ��� 
Flow-ers and their unbidden guests . . . . . . . . . .  1 8 5  
Flow-ers, artificial, luminous, how made . .  * 1 86  
Flow-ers, etc., how t o  take copies of . . . . . . . . . 64 
Flowers, coloring matter of, by Prof. J. B. 

Schnetzler . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 87  
Flow-ers, colors OI, by Grant Allen . . . . . . . . . .  326 
Flow-ers, doublc. the production of . . . . . . . . . . 284 
Flow-ers, fertilization of by humming birds.225 
Flow-er .. , hardy, for midsummer, by William 

Falconer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299 
Flow-ers, objects of sex and odor in, by Thomas 

Meehan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  194 
Flow-ers, sugar in the nectar of, by A.  S .  Wil-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45 
FInes, boiler. corrugated, I;'ox's . . . . . . . . . . . .  *293 
Fl nllles and their construction . . . . .  . .  . . . . .  * 362 
Flullles, lumber, of California . . . . . . . . . . . . . . .  *95 
Flullles, lumber, mode of construction, etc . .  1 1 6  
Fluorescence, the phenomena of, by E .  H. 

Hodges. An account of some of the more inter
esting and remarkable facts that have been 
learned in recent � ears in relfard to the phenom
ena of " internal dispersion,' along with histori
cal notes on the earlier discoveries therein . .  25 5 

Flnorlc acid. its preparation and use in glass en-
graving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  380 

Flushing apparatus, intermittent, CI�m�� 
Flushing closet, automatiC, Adams' . . . . .  *321 
Flying llIachlne, new, LewIS' . . . . . . . . . . . . . .  *90 
Flying machine. Simmonds' . . . . . . . . . . . . . . . . . . .  *6 
Flying llIachines, a presentation of a few 

truths that are constantly overlooked by expflri-
menters on these apparatus . . . . . . . . . . . . . . . . .  371  

Fly·w-heel accident, with drawings, showing the 
faulty construction of the fly-wheel ; the reasons 
for the breakage : with practical directions for 
the avoidance of such occurrences, by Joshua 
Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *30 

Fly·w-heel accidents and their causes . . . . . . .  38 
Fly·w-heels and pulleys, how to balance . .  *221 
Foalll, dried, how to prepare, by H. Brooks. * 3 00 
Fodder corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 34 
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Fog Signal, or siren�.�team, Brown's . . . . . . .  *49 
Fog signals, by J. H. wigham . . . . . . . . . . . . . . . . .  1 5 1  
Fog signals, acoustic, experience with . . . . . . .  * 12  
Food adulteration, laws of Wisconsin ag'st . . .  237 
Food and energy of man. by Prof. De Chaumont. 

F.R.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360 
Food anllllals, chemical composition of, by Sir 

B. Lawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  397 
Food, chemical investigation of value of . . . .  244 
Food materials, recent modifications in the manu-

facture of, by J. W. Mallet . . . . . . . . . . . . . . . . . . .  237 
Food, new, for cattle . . . . . . . . . . . . . . . . . . . . . . . . . .  200 
Food, physiology. and force, by Dr. E. L. Sturte

vant. An interesting paper presenting many 
valuable and instructive facts. Food a form of 
force ; the animal a product of force or forces : 
definition of "work ; " the amount of force de-
rived from various articles of food . . . . . . . . . . .  1 86  

Food preservation, Barll' process . . . . . . . . . .  3 32  
Food prodncts, American, export o f  t o  Eng-
land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 99 

Food products at Paris Exhib . . . . 145, 1 5 1 ,  1 5 5  
Food products in tin, American, analysis . . . .  246 

Food, relation of to muscular work, by Dr. W. Furnace, blast, anthracite. Weimer's . . . . .  *101 
B. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339 Furnace, blast. apparatus for charging, Weimer 

Food, selection and preparation of, by Miss Ruth and Birkenbine's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3  
Smitn. A valuable paper . . . . . . . . . . . . . . . . . . . . .  271  Fnrnace, boiler. chain fire-bars for . . . . . . . .  *244 

Food, thrift in relatIOn to, by Dr. B. W. Richard- Fnrnace, coal blast and petrol., Caldwell's . . .  *8 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229. Fnrnace, coke, Seibel's . . . . . . . . . . . . . . . . . . . .  *381  

Foods, adulteration of, from the report of Dr. Fnrnace, continuous. for gas distillation, FAr-
Smart to the National Board of Health . . . . . .  271  cot's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *226 

Foods, cereal, microscop. examination of.-I(-328 Furnace, crucible, improved . . . . . . . . . . . . . . .  * 143 
Foods, cost and comparative nutritive values Furnace, crucible, oscillating, Piat's . . . . . .  *21 1 

of. by A. L. Murdock . . . . . . . . . . . . . . . . . . . . . . . . . .  124 Fnrnace, crucible, portable. Piat's . . . . . . . .  * 1 33 
Food .. , curious . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200 Furnace, crucible, repair of while in blast . .  34 
Foods for the sick and their modes of prepara- Fnrnace, new, for decomposing salt with sul-

tion. by Dr. C. M. Seltzer . . . . . . . . . . . . . . . . . . . . . .  409 phuric acid, by H. C. Clapham, . . . . . . . . . . . . . . .  2"0 
Foot.brldge,Mancheste�,open contract for.-I(- 86  Furnace for burning refusc and street sweep-
Foot·brldge over the RlVer Ness . . . . . . . . . . .  *80 ings. Fryer's . . . . . . . . . . . . . .  . . . . . .  *283, -11 362 
Foot·w-arlllers, car, arrangement for hea�i
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Fnrnace for burn'g' sulphur, Hemptinne . .  *327 
.,.. Furnace for tempering steel. improved, Arm-

Forage plant. a valuable . . . . . . . . . . . . . . . . . . . . .  1 1 2  �trong'8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1(- 1 3  
Force·blast blowers, Roots' . . . . . . . . . . . . . . . . .  *51  Fnrnace for the combustion of bituminous coal 
Force, transformation of, apparatus for demon- without smoke. Hoyt's . . . . . . . . . . . . . . . . . . . . . .  *7 1  

strating . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  28 Fnrnace for the combustion of refuse matter of 
Forces, parallelogram of, discussion on, by D. cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *191  
P .  Blackstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *85  Furnace, for gold and silver extraction, Fr
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l' Forearlll, a case of injury to, and recovery, by 

Dr. M. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *424 Furnace, gas, Boetius' . . . . . . . . . . . . . . . . . . . .  * 8 5  
Forest trees, insect destroyers of, b y  Mary E .  Furnace, gas. Casson's . . . . . . . . . . . . . . . . . . . . . . .  *38  

Murtfeldt . . .  . . .  . .  . .  . .  . . .  . . . . .  . . . . .  . . . .  . . . .  . .  . .  1 3 1  Furnace, gas. for refractory products . . . . .  * 3 60  
Forest trees of Canada, northern limits of . .  *390 Fnrnace, gas, laboratory. Griffin·s . . . . . . . . . .  -1(. 20 
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Forged checks, Sir Henry Bessemer's plan of Fnrnace, glass. IUchman's . . . . . . . . . . . . . . . . .  -1(- 1 3 7  
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Fnrnace, new. for iron and steel, Lyttle's . .  * 24 -I" Furnace, puddling, Abbott's . . . . . . . . . . . . . . .  -1(- 140 
Prof. J .  H. Wythe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 8  Furnace, puddling. Casson-Dormoy . . . . . . . .  ')1 25 

Forgeries, photographic and otherwise, pro- Furnace, puddling, new. Middleton's . . . . . . .  *33 
teciion against. by John Spiller . . . . . . . . . . . . 240 Furnace, puddling, retort, Price's . . . . . . .  * 108 

Forges, smithy. steam blower for, Korting.*39  Fnrnace, regenerating, Ponsard's . . . . . . . . .  * 148  
Forging hallllllers, and stamps, Longwo�h
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Fnrnace, shaft, for refining cast iron .. . . . .  * 248 
Furnace slag, some new uses of . . . . . . . . . . .  1 99 

Forging mill, Saint Chamard ; general descrip- Furnace, smoke-consuming, Gowthorpe's.-I(·320 
tion of the works, with plans, and illustrations Furnace, smoke-consuming. new . . . . . . . . .  *424 
of machinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *303 Furnace, smoke-consuming, tests of a . . . . . .  228 

Forgings, large, from the Krupp factory, at the Fnrnace, sulphide of carbon. J,abois' . . . . .  -II 299 
CentenniaL . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  27  Furnace·feeder, new. Smith's . . . . . . . . . . . .  -1(- 1 3 8  

Forts, armor plate, experiments o n  at Shoebury- Furnace·feeder, Schultz's . . . . . . . . . . . . . . . .  -1('1 59 
ness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '*406 Fnrnaces, Bicheroux system of, applied to tbe 

Fossil bones, an address to, in a private museum. puddling of iron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *344 
by J. S. Lippincott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  268 Fnrn!,ces, blast, of Bethlehem, Pa. , Iron Works. 

Fossil fields of Southern Oregon. by C. H. Stern- *93 
berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427 Fnrnaces, blast, of Great Britain . . . . . . . . . . .  1 8  

Fossil Cootprints . . . .  . . . .  . . . . . . . . . .  . . . . .  . . . .  *21 Fnrnaces, blast. process of applying oxygenated 
Fossil Co rests of the volcanic Tertiary forma- air in, Horn bostel's . . . . . . . . .  . . . . . . . .  . .  . . .  . . . . .  8 3  
tions of the Yellowstone National Park, byW. H .  Furnaces, blast. substitution in of liquid va for-
Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 80  ized and gaseous hydrocarbons for solid fue , by 

Fossil lovers, the ; Bret Harte's madrigal and C. Pflagge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1(. 3 
• Ann Gelica's reply . . . . . . . . . . . . . . . . . . . . . . . . . . .  225 Furnaces, boiler, combustion of coal in . . . . .  1 9 1  
Fossils, age of, possible sources o f  error i n  com- Furnaces, combustion in. heated air for . . . .  1 07  

puting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 48  Furnaces, crematory. Siemens' . . . . . . . . . . . .  -II 264 
Foundation, new, for Washington monument, Furnaces for rivet-heating, Bouchacourt anr! 

construction of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227 Delille's . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  -1(· 66 
Fonndations, cylinder, excavator for sinking. Furnaces, foundry, portable. Piatt's . . . . . .  * 1 80  

Diack's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 103 Furnllces, gas, Bicheroux's . . . . . . . . . . . . . .  -11 6, 84  
Fonndations, new method of constructing. by  Fnrnaces, gas generating, byF. Lurmann . *251  

O .  C. Matthews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 16  Fnrnaces, gas, new method of distributing 
Fonndations, pneumatic . . . . . . . . . . . . . . . . . .  *218  flames in, Klattenholl" s . . . . . . . . . . . . . . . . . . . . .  oj( 396 
Foundations� submarine ; a description, with Fnrnaces, glass. and others. by C. Colne . . .  201 

dimensions and scale drawings of the apparatus Fnrnaces, hot-blast stoves for, Cowper's . -11 235 
employed at  Polar Harbor, Austria . . . . . . . . . .  *30 Fnrnaces, hydrocarbon. impr., Ramsden's . . . f. 8 

Foundations, the various ;kinds of, and best Fnrnaces, ore, improved. Eames' . . . . . . . . . . .  *4 5 
way of dealing with them, by W. C. Street . .  323 Furnaces, regenerative, for gas retorts . . .  -1('401 

Foundry, prehistoric, at Bologna. . . .  . .  . .  . . .  1 49 1 Furnaces, revolving, improved, Godfrey and 
Fonntain, bronze, design for . . . . . . . . . . . . . .  -1(-400 Howson's . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  * 101  
Fonntain, Circulating, Bourdon's ; instrument Furnaces, smoke-burning, by  F .  C .  Smith.*420 
for illustrating a law in hydrodynamics . . .  -1(-389 Fnrnaces, steam boiler, for smoke prevention. 

Fonntain for boiling wort, Pontifexand Wood's. by Jno. W. Hilll C.E . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 3  
*39  Furnaces, stee -melting, new, i n  Hussia . . . .  1 22 

Fonntain, Heron's . . . . . . . . . . . . . . . . . . . . . . . . . *404 Furniture, Chippendale . . . . . . . . . . . . . . . . . . . .  *389 
Fonntain, mural. in  majolica. . .  . . . . . . .  . .  * 1 63 Fnrnitnre, dining room, designs for . . . . . . .  *342 
Fourth state of matter, Prof. Gint!'s refutation Furniture, English, old . . . . . . . . . . . . . . . . . . .  *422 
of the hypothesis of . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 Fnrntrure, English. examples of . . . . . . . . . .  *391 

Fourth state of matter, theory, a refutation of. Furnitnre, home-made, or what may be done 
by Dr. J. Pulrig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 with a few sticks. Beautiful furniture from or-

Fow-ling·plece shot, velocity of, Mayer's expe- dinary materials. Two examples of fire screen, 
riments on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 book rack, card stand, stand or  pedestal for stat-

Fractures of the leg, new apparatus for, by Dr. uary, plaques, etc. All easily made . . . . . . .  -1('3 1 8  
O .  J. Croskery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1(-5 5  Fnrnitnre, parlor, cheap, designs for . . . . .  *395 

Fragrant w-oods, description of many . . . . . .  1 72 Fusing disk. Reese's . . . . . . . . . . . . . . . . . . . . . . .  * 260 
Fralnew-orks, stresses in, graphic treatment of, 

by R. H. Graham, C.E . . . . . . . . . . . . . . . . . . . . . . .  *402 G 
Franklin Search Expedition, American . .  -I(-269 
Franklin's place in science . . . . . . . . . . . . . . . . . .  241 Galenus, 9laudius. writing's of, by Dr. George 
Franz·JoseC Land. second voyage of the Eira Jackson Flsber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305 

to. by Mr. Leigh Smith . . . . . . . . . . . . . . . . . . . . . . . .  378 Galileo and the Inquisition . . . . . . . . . . . .  1 73, 1 75 
Freez!ng, explosions by . . . . . . . . . . . . . . . . . . . .  -1(-251  Galley, Venetian, the Bucentaur . . . . . . . . . . . . .  *62 
FreeZing llIlxtnres . . . . . . . . . . . . � . . . . . . . . . . . . 252 Gallery of Victor Emmanuel at Milan . . . . .  *314 
Freezing mixtures, serviceable, recipes for . 89  Galleries of the Institute of  Painters in  Water 
Fresco painting, designs by A. Schill . . . .  . .  * 1 02 Colors. London . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *400 
Fresenius, Prof. Karl Remigius, the chemist. Gall·tly, rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *428 

Biographical sketch and portrait . . . . . . . . . . .  *3 1 8  Galllulll. new metaL . . . . . . . . . . . . . . . . . . . . . . . . .  128  
Friction between tires and rails, diminution of. Gall!nlll, new metal, b.y L .  d e  Boisbaudran. 5 

by D. McDowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1(- 1 1  Galllnlll, new metal. discovery of . . . . . . . . . . .  -1('27 
Friction experilllents, first report on, by B .  Galveston harbor, Texas, improvement of . .  * 1 6  

'l'ower . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  *419 Galvanl, Luigi. Brief biographical sketch, with 
Friction gearing, Goubct's . . . . . . . . . . . . . . .  -1(-337  engraving of the statue erected to him at Ro-
Friction in solids and fluids . . . . . . . . . . . . . . . .  *366 logna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1( 224 
Friction llIackine for producing hcat . .  *2 71 Galvanic batteries, a description, with illustra-
Friction lllatches asa cause o! fires . . . . . . .  353 tions, of nearly all of the dill'erent kinds in UEe, 
Friction, new investigation of one of the laws b:f G. M. Hopkins . . . . . . . . . .  * 1 5 7, -1('1 58, -1(' 1 59 

of, by A. S. Kimball . . . . . . . . . . . . .  . . . . . . . . . . . . . .  76 Galvanic batteries, descriptions of several new 
Fogs and their causes. by R. A. Proctor . . . . . .  1 7 3  forms-Slater's. Howell's, McCarty's, Ergstrom's, 
Frost, glazed, how produced . . . . . . . . . . . . . . . . .  1 7':. and Gutensohn's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238 
Frnlt enlture, the latest advances in . . . . . . .  165  Galvanic batteries, (see Batteries). 
Frnit essences, artificial, formuloo for making. Galvanic combinations, dill'erent, chemical 
by Prof. Maiscn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 96  energy and electro-motive force of, by Julius 

Fruit evaporator. a good type of . . . . . . . . . .  1 32 Thomsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  279 
Frnit, how to keep . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 Galvanlslll. medical uses of : abstract of a clini-
Frnlt houses, notes on. . .  . . . . . .  . . . .  . .  . .  . . . . . .  63 cal lecture by Prof. Henry G. Pill'ard, M.D . .  1 5  
Frnit sirups, fourteen recipes for . . . . . . . . .  293 Galvanizing iron wire, zinc bath for . . . . . . .  *34-
Frnit sirups, recipes for, by 1;'. W. Neynaher. 23 Galvanizing, or the process of coating articles 
Frnit trees, barren, potash for . . . . . . . . . . . . . .  390 with lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  265 
Frnit trees, newly set, how to prune . . . . . .  * 109 Galvanizin� process for iron . . . . . . . . . . . . . . . .  1 76 
Fruit trees, trained. French exhibits of . . . .  -1(- 1 32 Galvanization of iron. zinc bath for . . . . .  -1(- 16 1  
Fruits and vegetables grown i n  Florida. }.>rofits Galvanollleter, aperiodic, new form of. 

on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 Deprez's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *346 
Fruits, how nature sweetens, by Dr. James R Galvanollleter, astatic, Deprez's . . . . . . . . . .  *308 

Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  379 Galvanollleter, bifilar, Wiedemann's . . . . .  *421 
Fruits, cultivation of, useful hints on . . . . . . .  349 Galvanollleter, Deprez·s . . . . . . . . . . . . . . . . . .  -II 241 
Frnits, how to can and preserve . . . . . . . . . . . . .  305 Galvanollleter for demonstrating the internal 
Fruits preserved with sugar : valuable recipes for current transmitted through the liquid within a 

marmalades or jams, fruit pastes, fruit jellies. voltaic cell. by C. W. Cooke. C.E . . . . . . . . . . . . -1('200 
and compotes and brandied fruits, by J. W. Par- Galvanollletelj mirror. convenient arrange-
kinson . . . . . . . . . . . . . . . .  . . . .  . . .  . . . .  . . . .  . . . .  . .  . . . .  96 ment of. by A . .1<'. Delafield . . . . . . . . . . . . . . . . .  * 126 

Fruits, small, by W .  D. Philbrick . . . . . . . . . . . .  264 Galvanollleter, or ampere-meter, solenoid, 
Fruits, small. culture of . . . . . . . . . . . . . . . . . . . . . .  386 Blyth's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *389 
Fruit�" West Indian . . . . . . . . . . . . . . . . . . . . . . . . . .  298 Galvanollleter, Sabine's . .  ' . . . . . . . . . . . . . . . .  *361 
Fry, Howard. railway engineer. Biographical Galvanollleter, simple, Dubois' . . . . . . . . . . .  *371  

sketch. with portrait . . . . . . . . . . . . . . . . . . . . . . . .  *387  Galvanoscopel. the most sensitive, by Prof. E. 
Fuchsin in Bright's disease . . . . . . . . . . . . . . . . . . .  259 Von }'leischl. Description of the position. ap-
Fneglans at the Jardin d'Acclimatation . .  -*308 pearance, and general properties of the nerves 
Fnel, amount necessary to smf'lt ton of iron. 8 3  and muscles of a frog, and of some experiments 
Fuel, calorific power of ; and on Thompson's cal- that may be performed therewith . . . . . . . . . .  *41 6 

orimeter. by J. W. Thomas. 1;'.C.8 . . . . . . . . . . .  2 88  Galllgee's ammonia engine . . . . . . . . . . . . . . . . .  *28 1 
Fuel, coal-dust, apparatus for burning . . . . . .  *82 Gang llIil1, iron frame, Wickes' . . . . . . . . . . . .  *401 
Fuel, coal refuse, machine for making . . . . .  *360 Ganarene, treatment of by hot water . . . . . . .  1 76 
Fnel, comparative values of coal and gas as . 2 16  Gap!iathe, screw cutting, Thuillier's . . . . . .  *375 
Fnel, economy of, and prevention of  smoke . 1 60 Garden, flower, color in  . . . . . . . . . . . . . . . . . . . .  *427 
Fuel, economy of in steam engines . . . . . . . . . . . .  39 Gardens, by Peter Henderson. Valuable in-
Fllel·Ceeders, McMillan's . . . . . . . . . . . . . . . . .  *319  struction for the cultivation of many kinds of 
Fuel, gas as . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75, 1 78 vegetables and small fruits . . . . . . . . . . . . . . . . . . .  1 34 
Fnel, gaseous, by L. T. Wright . . . . . . . . . . . . . . .  427 Gardens, floating, of Lake Srinagar, India.*28 7  
Fnel, liquid, apparatus for burning, Leuts', Ar- Gardens, public, Victoria, London . . . . . . . .  *305 
temell" s, and Brandt's . . . . . . . . . . . . . . . . . . . . . . .  *403 Gas absorber, improved, Gore's . . . . . . . . . .  * 128 

Fuel, petroleum as . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 1  Gas analysis, Goodwin's method of . . . . . . .  * 1 1 1  
Fnel, tan-bark, machine for making, Masson's. Gas, analysis of, apparatus for. Orsat's . . . . .  * 2 5 0 

*245 Gas and coal, comparative values of the fuel of 
Fuel, water gas as. by G. S. Dwight . . . . . . . . . .  5 3  the future ; curious speculations about the 
Fuels, liquid ; abst. of paper by H. Aydon . .  1 1 9  wastes of coal, by Geo. S. Dwight . . . . . . . . . . . .  2 16  
'Fnels, liquid, for steam engines, recent experi- Gas and coal fire grate, Siemens' . . . . . . . . . . . .  *266 

ments with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238 Gas and electricity as neating agents . . . .  ' " . 276 
Fnlling llIachlne, Huguenin's . . . . . . . . . . .  -*305 Gas and electricity, facts about . . . . . . . . . . . . . . . .  259 
Fnlling llIllI improved . . . . . . . . . . . . . . . . . . . .  *327 Gas and electricity, the light and energy of, by J. 
Fnlling llIllls, waste water of, how to utilize, T. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192 

1 8 1  Gas and gas making. An interesting and in
Fungi, oxalic aCi.d in, by W . . M. Hamlet . . . . .  92 structive paper. by J,. P. Gratacap. Ph.B., giving 
Fur·bearing ammals of Mame . . . . . . . . . . . . . .  3 1 6  I a detailed account of the materials and appara-
Fnrtrade, N .  American, history and progr . . .  280 I tus used in making illuminating gas, and aOO of 
Furnace, automatically-fed, Hober's . . . . . .  -1(-271 the process of manufacture . . . . .  1 8 8, 192, 1'99 
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Gas and gas making, by Samuel Dalziel . . . . . .  3 1 3  Gas, pressure-gauge for. improved . . . . . . . . . . .  * 76 Gelatine emulsion process, sensitive . . . . . . . . .  122 1 Glass, manufacture of, in connection with bla!t 
Gas and water mains, hydrostatic joint for. * 1 09 Gas process, Lowe, a question in gas chemist

9
ry
8
, Gelatine emulsion process, theory of, by Dr. H. furnaces . . .  . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . 45 G a  .. , apparatus for heating by, Gomez's . . . .  *41 7  W. VogeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  231 Gla .... melting ovens, notes on . . . . . . . . . . . . . . . .  1 1 6  

Ga .. as fueL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75, 1 78 Ga .. process, Lowe, as used at Baltimore . . . . . .  1 1 4  Gelatine emulsion, substitute for ground glass. Gla .... of Murano, ancient and modern, by James 
Ga .. as fuel for fire·grates . . . . . . . . . . . . . . . . . . . . . .  259 Gas process, the Lowe . . . . . . . . . . . . . . . . . . . . . . . . . .  5 3  Improved mode of photo-engraving ; gelatine I Jackson Jarvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  412 
Gas w a  .. her and scrubber, Anderson's . . . .  * 192 Gas producer, Tessie . . . . . . . . . . . . . . . . . . . . . .  *240 emulsion soluti�ns for d�veloping gelatine Glasljl, pictures in, designs for . . . . . . . . . . . . . .  *3 70 
G a  .. blowpipe, Wenham's . . . . . . . . . . . . . . . . .  *200 Gas, production and use for the purposes of heat- plates ; photo pamt for machmery . . . . . . . . . . .  366 Gla .. s plates Rnd lenses, how to make . . . .  97, 8 1  
Ga .. burette, simple, Bunte's . . . . . . . . . . . . . . .  *101  ing and motive power, by J. E. Dowson . . . . .  334 Gelatine emulsion with the addition of resin, by Gla .... , plate, how made . . . . . . . . . . . . . . . . . . . . . . .  340 
Ga .. burner aualyzer . . . . . . . . . . . . . . . . . . . . . .  *336 Ga .. purification, new processes of, based on thc Fr. Wilde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295 Glas .. , plate, manufacture of. . . . . . . . . . . . . . . . .  238 
Ga .. burner, Clamond's . . . . . . . . . . . . . . . . . . . . . . .  *408 utilization of its impurities in the production Gelatine e01.ulsions and plates for photogra- Gla .... ruling, action of diamond in . . . . . . . .  A12  
Ga .. burner for heating purposes, Ehret's . . . .  -l('29 o f  commercial salts, by  G .  Valentine . . . .  *305  phy, practical hints on  thc manufacture of, by Glass, silvermg, Leclerc's process . . . . . . . . . . . . 224 
(;a .. burner for singeing machines, new . . . .  '*4 1 7  Gas purifier, MM. Pelouze and Audouin's .*234 W. K. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  330 Gla .. s, soluble, use of in the textile industry. by 
Ha .. burner, Marini and Goegler's . . . . . . . . . . .  *302 Ga .. purifier, Still's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *58  Gelatiue, explosive, Nobel's tests of . . . . . . . . .  341  H. Grothe . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  89  
Has burner, new and remarkable, Wallace's . .  5 7  G a  .. regulator, improved . . . . . . . . . . . . . . . . . .  *108 Gelatine,.impurities �n . . . . . . . . . . . . . . . . . . . . . . .  264 Gla .. � specula, new method of grinding, by 
Gas burner, new, Grimston's . . . . . . . . . . . . . . . .  *362 Ga .. regulator, Improved, for burners, by D. 1'1. Gelatine Jelly as a dIalyzer, by R. C. Woodcock, Prof. Elihu Thomson . . . . . . . . . . . . . . . . . . . . . . .  -l(- 141  
Gas burner, rheometric, Giroud's . . . . . . . . . . .  *200 Peebles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 144 335  Gla .... stopper .. , fixed, how to remove . . . . . .  372 
Ga .. burner, Siemens' . . . . . . . . . . . . . . . . . . . . . . . .  *271 Ga .. retort .. , regenerative system of firing.*401 Gelatine, methods of producing and purifying. Gla .... , tougnened, application of to permanent 
Ga .. burner, Terquem's . . . . . . . . . . . . . . . . . . . . . .  -l(-293 Ga .. retorts. methods of setting. *22, *43, -l(-98 320 ways, by C. Wood, M.lnst.C.E . . . . . . . . . . . . . . . *207 
Ga .. burner, the Phare . . . . . . . . . . . . . . . . . . . . . . .  *271 Ga .. scrubber-washer, Saville's . . . . . . . . . . . . . .  '*65 Gelatine negatives, retouching, by William Gla .... , window, manufacture of . . . . . . . . . . . . . .  366 
Ga .. burners and heaters, Defty's . . . . . . . . .  *362 Ga .. scrubber .. at Manhattan works . . . . . . .  *206 Shawcross . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . . . . . . . . . . .  295 Glas .. work .. , Val. St. Lambert ; description of 
Gas burners, app. for lighting, Klinkerfuss'. *331 Ga .. and stearn motor, Simon's . . . . . . . . . . . . . . .  * 1 82  Gelatine negatives, washing and fixation of. 3 81 I the establishment and mode of operating . . .  *404 
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Gas burners, by William Sugg. A valuable paper, Gas, sewer, and its dangers, by Dr. G. W. Gelatine plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 80  Glasse .. , use of, to cure constitutional disease, by 
containing important suggestions regarding con- McCaskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 1 Gelatine plates, alkaline development of . . . .  228 D. B. St. John Roosa, M.D . . . . . . . . . . . . . . . . . . . .  252 
struction of  burners and the use of  gas . . .  359  Gas, stearn, and air engine, Simon's . . . . . . . .  * 1 68 Gelatine plates, apparatus used in Berlin for the Glauber's salt, production of  . . . . . . . . . . . . . . .  254 

Gas burners, improved, Sugg's . . . . .  * 1 74, *249 Gas, storage of, James' method . . . . . . . . . . . . . .  282 preparation of, by Franz Stolze . . . . . . . . . . . .  *299 Glazing, sizing, and stretching machine for 
Gas burners, regenerative, t'iiemens' . . . . . . . .  * 301 Gas stove, See's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *4 1 5  Gelatine plates, development of . . . . . . . . . . . . .  230 warp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 8 7  
Gas, carbonic-acid, as a fire extinguisher . . . 65 Gas stoves, apparatus for regulating tempera- Gelatine plates, development of, b y  W .  T .  Wil- Globe, geographical, Browne's . . . . . . . . . . . . . . . . .  * 7  
Gas, coal, a s  fuel for bOilers, advantages of, by I, .  ture o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-263 kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  258 Globe, revolving, Redier's . . . . . . . . . . . . . . . . . .  -l(·408 

Paulin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 3  Gas stoves, by Dr. James Adams . . . . . . . . . . . . . .  228 Gelatine plates, how English operators work, by Globes, great. of :French National Library . . .  *3 
Gas, coal, and smoke, economic washing of . .  315 Gas-tar pump, improved . . . . . . . . . . . . . . . . . . . . .  -l(-89 J. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 3  Globes, tirne, Juvet's . . . . . . . . . . . . . . . . . . . . . . . .  *257 
Gas, coal, heating power of . . . . . . . . . . . . . . . . . . . .  2 16  Gas tel1-tale, explosive, Weber's . . . . . . . . . .  *296 Gelatine plates, enlargements on, by William Gloves, dyes for, several recipes . . . . . . . . . . . . .  108 
Gas, coal, new residual product from . . . . . . . .  A28 Gas, the purIfication of by ammonia, by F. D. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  373 Glucose and grape sugar, process of manufac-
Gas, coal, new products obtained from : ponsee- Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  *320 Gelatine plates, how to develop . . . . . . . . . . . . . .  239 ture, by O. Luthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96 
lion, a new pigment, and cyanon, a new "un- Gas, transmission of, apparatus for, Newman and Gelatine plates, how to dry . . . . . . . . . . . . . . . . . . .  348 Glucose from corn, manufacture of, Hirsh pro-
powder\ by Lewis 'J'hompson . . . . . . . . . . . . . . . . .  120 Duesbury's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 3  7 Gelatine plates, how to prepare . . . . . . . . . . . . . .  226 cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259 

Gas, COUl, the relative illuminating value of the I Gas verifier, Giroud's . . . . . . . . . . . . . . . . . . . . . . . .  *34 Gelatine plates in the studio, byF. P. Moffat.238 Gluco .. e, report on, by O. E. March . . . . . . . . . .  424 
vapors and gaseous hydrocarbons in, and quan- Gas vs. stearn as a motive power . . . . . . . . . . . . . .  322 Gelatine plates, method of coating . . . . . . . .  *369 Hluco .. e, the Wolff, Furbisn, and Pigeon pro-
titative determination, by G. E. Stevenson.*251  Gas, water, advantages of, by G. S. Dwight . .  60 Gelatine plates, methods of intensifying and re- cesses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *260 

Gas, coal, use of, for lighting and heating.1. by Ga .. , water, as fuel, by G. S. Dwight . . . . . . . . . .  53 ducing, by E. H. Farmer . . . . . . . . . . . . . . . . . . . . . .  382 Gl ucose, what is ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292 
Prof. Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  I> Gas, water, as fuel, abstract of a paper by Prof. Gelatine plates, practical methods of intensifying Glue, liquid, recipe for . . .  . . . . .  . . .  . . . . . . . . .  . . . .  1 4  

Ga .. -coal, the necessary requisites of, by J .  Mac- Von Marx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  364 with silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 77  Glutlne for stiffening and glossing calicoes, wall 
farlane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 23 Gas, water ; description of apparatus for pro- Gelatine plates, preparation, by 1<'. Dawson . 1 80 paper. etc., recipe for . . . . . . . . . . . . . . . . . . . . . . . . .  1 76 

Ga .. , condenso-purifier for, Chevallet's . . . . .  *363 ducing eheap gas, and some notes on the econo- Gelatine plates, {,reparation of, by E. Howard Glycerine,. evapo�at'n of, IJ Y  G .Co';lttole�c. 3 14  
Gas, crude, removal o f  ammonia from . . . . . . .  3 8 8  mical effect o f  using such gas with gas motors, l<'arIl!er. Glass, pICtures �m, M . . E .  Gogard, . .  384 ; Glycerine m the fixatIOn 01 mdIgo m dyemg, by 
Gas distillation, furnacc for, Farcot's . . . . . . .  *226 etc., by J. E. Dowson, C.E . . . . . . . . . . . . . . . . . . . .  303 GelatIne plates, preparatIOn of In the StUdIO.269 I M. Prudhomme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 6  
Gas and electric light apparatus, exhibition at Ga .. , water, in America, and how made, by Dr. A. Gelatine plates, sensitizing of by caustic potash, Glycerine, its Ilreparation and uses ; a eornpre-
Glasgow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  259 P. Hallock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *398 by A. Stosch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  333 hensive paper, by Dr. A. Berghaus . . . .  380, 390 

G a s  and electricity, the competition between, in Gas, water, manufacture of, by G. E. Stevenson. Gelatine plates, notes on, by E. Brightman . .  281 Glycerine, new test for, by A. Senier, M.D., and 
Pal'ls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  221 *31 1 Gelatine plates. streaks in . . . . . . . . . . . . . . . . . . . .  297 A. J. G. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147 

Gasenglneand producing plant, Dowson's. *41 1 Gas well, Wyandotte, Kansas. . . . . .  . . .  . .  . . .  . .  90 Gelatine process of enlarging, by H. J. :ealmer. GlycerinQ, physiological and therapeutical pro-
Gas engine, Clerk's . . . . . . . . . . . . . . . . . . . . . . . . . . .  '*31  0 Ga .. wen .. of Pennsylvania, by Prof. J. I,awrence Gelatine bromide tissue. Photogravure .. . . . .  269 periieo 0", by A. Catillon . . .. . . . . . . . .  '. ' . . . . . ... .  1 30  
Gas enginc, cost o f  working, by  F .  J .  Linton . 248 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 2 8  Gelat!ne processes . . . . . . . . : . . . . . . . . . . . . . . . . .  1 74 Glycerine, use of In weavmg, dyemg, prmtmg, 
Gas engine, earliest, historical notes on . . . . . . . 4 1 7  Ga .. works of Brussels, Belgium . . . . . . . . . . . . .  2 4 5  Gelatino-bro01.ide emulSIOn, by Rev. H. G. and fimshmg, by H. Herberger . . . . . . . . . . . . . . .  108  
Ga .. engine, Edwards' . . . . . . . . . . . . . . . . . . . . . . . . . *404 Ga .. works, portable, Wren's . . . . . . . . . . . . . . . . . .  *98 J'almer, M.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '* 1 9  Goat and its commercial products. . . . . . . . . . . .  7 
Gas engine, Ewins and Newman's . . . . . . . . . . .  *360 Ga .. eou .. Cuel, by J,. T. Wright . . . . . . . . . . . . . . . 4 2 7  Gelatino-bromide emulsion with bromide of Gold, a new alloy as a substitute for. . . . . . . . .  1 9  
Gas engine, new, Crossley's . . . . . . . . . . . . . . . . . .  * 1 1 7  I Gases, absorption of, by charcoaL . . . . . . . . . . .  1 7 1  zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 88  Gold and its manufactures ; watch-cases, their 
Ga .. engine, Otto's . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *282 Ga .. es, action of bacteria on . . . . . . . . . . . . . . . . . .  2 8 1  Gelatlno- bro01.ide of sil vel', by D. Van Monck- uses, materials, and qualities . . . . . . . . . . . . . . . . .  333 
Ga .. engine, silent, Otto's . . . . . . . . . . . . . . . . . . . . -X- l 46 Ga .. es, apparat. for extraction andanalysis.*332 hoven. A valuable paper . . . . . . . . . . . . . . . . . .  *205 Gold and silver extraction, Fryer'S process . .  -l(- 1 1 
Gas engine, theory of . . . . . . . . . . . . . . . . . . . . . . . . . .  336 Gases, centrifugal apparatus for purifying, Gelatino-bro01.lde of silver, new method of pre- Gold and silver extraction, Secor process of . 5 7  
Ga .. pngine, 'l'urner's . . . . . . . . . . . . . . . . . . . . . . . . .  *21 8  Braun's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 1 73 paring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 94 Gold and silver metallurgy i n  the United States, 
Ga .. engine, Wordsworth's . . . . . . . . . . . . . . . . . . .  -l(-380 Gases, compression of, by Charles 1<'. Brush, Gelatino-brolnide plates, by A. J. Jarman.190 progress of, by T. Egleston . . . . . . . . . . . . . . .. . . .  333 
Gas engine .. at  the Paris Electrical Exhib'n . 307 M.E.; descrIption of  some new apparatus for the Gelatino-bro01.id.e plates, new mercuro-cy- Gold and silver ores, Paul's process of working, 
Ga .. engines, improved, Cropper's . . . . . . . . . . . .  -l(-9 5 compression of gases to a very high degree . * 1 9  anide intensifying process for . . . . . . . . . . . . . . . .  340 * 3 8 
Ga .. engines, improved, Gilles' . . . . . . . . . . . . . . . .  * 44 Gases, compressed, explosion of vessels contain- Gelatlno-bro01.ide proc(;ss. Wet collodion pro- Gold and silver parting, Gutzkow process . .  *325 
G a  .. engines, economy of, by Prof. Ayrtoll . . .  316 ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Al l cess. Printing processes . . . . . . . . . . . . . . . . . . . . .  3 5 1  Gold and silver, the present large supply of and 
Ga .. engines, 16-horse, Otto's . . . . . . . . . . . . . . . . .  * 190 Gases, continuous preparation of, apparatus, Gelatlno-chloride of silver pictures by devel- 1 its effects . . . .  . . . . .  . . .  . . . .  . . . . . .  . . . .  . . . .  . . . .  . .  . .  39 
Gas exhauster and engine, Roots' . . . . . .  *51 for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *325 opment, by 1;l. J. Edwards . . . . . . . . . . . . . . . . . . . .  336 i Gold assays, apparatus for boiling, by W. F .  
Ga .. exhauster, improved . . . . . . . . . . . . . . . . . . . .  -l(-299 Gase .. , density of, rapid method of determining, Ge01. forms of corundum . . . . . . . .  . . . .  . . . . . . . . . .  61 Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *381  
Gas Hames, light and heat in, by  Dr. T. O'C. by  C .  Chancel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3 5 1  Ge01.s, artificial, how manufactured . . . . . . . . . .  100 Gold bearing rocks of Australia, by  J. E. Richter. 

Sloane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 69 Gases, electric discharge in . . . . . . . . . . . . . . . . . . .  245 Generator, stearn, Herreshoff . . . . . . . . . . . . .  * 169 37 1  
Ga .. fiames, luminous and non-luminous, b y  G .  E .  Gases, explosive, ignition of, researches on . 407 Gentian, a new species o f  . . . . . . . . . . . . . . . . . .  *333  Hold bluff's, and gold beaches on  our northern 

Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352 Gases, furnace, app. , to determine, Bunte's. *3 9 3 Gentiana ornata . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 3 coast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301 
G a  .. for motive power new method of heating by G a  .. es, furnace burette for the analysis of Geodes2 how produced and where found . . . .  208 Gold, divisibility of, by H. G. Hanks . . . . . . . . .  1 1 8  

W. N. Hill . . . .  , . . . . . . .  ' . . .  : . .  , . . . . . . . . . . . . . . . . . .  *39 1 Bunte'� . . .  : . . .. .  : . . . . . .  : . . . . . . . . . . . . . . .  ,' . . . . .  : �360 GeodeSIC and astronomic connection of Algeria Gold find in California, original, Sutter's account 
Gas for producmg electrIC lIghts . . . . . . . . . . . . . .  1 8 3  Gase .. , lIqUIds, and solIds, byW. MattIeu W·Illmms. with Spain. by Commanultnt Perrier . . . . . .  *228 of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  420 
Gas from petroleum for passenger car" . . . . . . .  1 1 7  329, 330 Geographic stadiometer, Bellomayee's . . . . .  *38 Gold fine, why it floats . . . . . . . . . . . . . . . .  . . . . . . . .  5 3  
Ga .. Curnace,. Boetius' . . . . . . . . . . . . . . . . . . . . . . .  *85  Gases, liquefaction of, Cailletet's apparat .. *128 Geography ; address by C. R. Markham, 1
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2s9" Gas furnace, Casson's . . . . . . . . . . . . . . . . . . . . . . . . . .  *38 Gase .. , noxious, indicator for, Coquillon's.·* 102 U 

Gas furnace to bake refractory products . . .  *360 Ga�e .. of roasting furnaces, removal of noxious Geological chart and zoic calendar of crea- Gold, how to recover from solutions. . . . . . . . .  95  
Ga .. furnace. laboratory, Griffin's . . . . . . . . . . . . .  -l(-20 vapor from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299 tion, by  H. A. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 13  Gold i n  a specimen of  gold in  quartz, how to find 
Ga .. Curnaces, Bicheroux's . . . . . . . . . . . . . . .  *6, 84 Gases, on the viscosity of at high exhaustion, by Geologlcal lacts recently observed in Montan.'l, the weight of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305 
Gas furnaces, new method of distributing flames Wm. Crookes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  277 Idaho, Utah, and Colorado, by Dr. J. S. New- Gold in emulsion, by Henry J. Newton . . . . . .  1 1 3  
in, Klattenhoff's . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *396 Gases or vapors, liquefiable matter in, apparatus berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 6  Gold in Newfoundland . . . . . . . . . . . . . . . . . . . . . . . .  268 

Gas generating furnaces, by F. Lurmann. *251 to condense, Pelollze and Audouin's . . . . . . . . .  *5  7 Geological ltluseu01. of Columbia Col'ge School Gold in quartz, simple method of detectin/2· . .  3 19  
G a  .. generator and blowpipe, Thomson's . .  *95 Gase .. , solubility o f  solids in, by  J .. B .  Hannay and o f  Mines, by  Israel C .  Russell . . . . . . . . . . . . . . . . .  190 Gold leaC, how: made . . . . . . . . . . . . . . . . . . .  253, 378  
Gas generator, new, Siemens' . . . . . . . . . . . . . . .  -l('309 James Hog·arth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225  Geological survey, U. S., second annual report, Gold mine .. of Plumas Co., Cal. . . . .  . . . . . . . . . .  68 
Gas generat'.'rs, Krul;>p's . . . . . . . . . . . . . . . . . .  *310  Ga�e� under high pressu;e., apP3;ratus for dcte;- notes on, br I • .  P. Gratacl,Lp . . . . . . .. . . . . . . . . . . . .  4 1 3  Gold mines of Siberia . . . . . . .  : . . . . . . . . . . . . . . . .  *326 
Gas heated bOller, multItubular . . .  . . .  . . . .  . .  *263 mInmg the volume of, Call1etet s . . . . . . . . . .  * 1 72 Geologica ti01.e, an estmIate of . . . . . . . . . . . .  1 3 8  Gold O1.lnlng at SteubenVIlle. 0 . . . . . . .  . . . . . .  72 
Galli heating, by W. H. Edgerton . . . . . . . . . . .  *378 Ga .. tornis, skeleton of, recent discovery . .  -l(-348 Geological tlO1.e, recurrence of certain phe- Gold mining, by Thomas Price . . . . . . . . . . . . . . .  3 1 9  
Gas lolder tanks, brick and concrete, and simple Gastric j uice, effect o f  alumina salts o n  i n  the nomena in. An  address b y  Andrew Crombie Gold nuggets of remarkable size . . . . . . . . . . . .  61  

concrete, by W .  H. Edinger . . . . . . . . . . . . . . . .  *306 process of  digestion, by H. A. Mott, Jr  . . . . . .  21 4 Ramsay, LL. D., before the British Assoc . . . . 248 Gold quartz specimen, Australian, of remarkable 
Gasholder, telescopic, French ; details of con- GastrotolllY in stricture of the ffisophagus, with I Geology and botany of the country bordering the size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29 

struction, with figures showing plan and sec- report of a successful case by Prof. F .  Trendel- Rio Grande in Texas and Chihuahua, by J. S. Gold reducing machinery, Jordan's . . . . . . . .  -l(-322 
tional elevation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *290 enburg of Rostock, by \V. Thomson, M.D .. * 147  Newberry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Al l Goldsmith work, remarkable example of, in 

Gas, hydrogen, new process and apparatus, Tessie Gate, �n wroug:ht iI:on, designed by Narten . .  *70 , �eology, exper!mental . .  . . . .. . ,' ... . . . . . . . . . . .  , . 201 a sepulche! in Palestrina· . . . . . . . . . . . . . .  : . . . . . . 67 
du Motay's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *241 Gate, Iron, deSIgn for . . . . . . . . . . . . . . . . . . . . . . . .  -l(-241 Geology, experImental, artIficml productIOn of Gold v'l-rnI .. h for brass and bronze, reCIpe . . . .  1 5  

Gas, illuminating, apparatus for verifying the il- Gate, iron, in Rennes, Bretagne . . . . . . . . . . . . .  *264 pisolites and oolites; and on crystals of anhydrous Gold washing at Yesso, Japan. . . . . . . . . . . . .  1 4  
luminating power and density of . . . . . . . . . .  *336 Gat�, wrought iron, design of Eisenlohn and lime . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . .  ,' . . . . . . . , *286 Gold wir�, how made . . . . . . . . . . . . . . . . . . . . . . . . .  340 

Gas, illuminating, experiments with different WeIgle . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  ,' . . . . .  *329, Geolog1-., expeI'lmentai, synthetIC studIes of, Gon�s, Chmese, how .made,. by .�. W. Yapp. 8 5  
qualities of used in an Otto gas engine, by Chas. Gate, wrought Iron, from the ImperIal Office of Daubree s . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  *229 GonIOO1.eter, reflectmg, PIsam s . . .  , . . . . . . . .  *30 
Hunt. C .E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346 Justice in Berlin, by Von Moerner . . . . . . . . .  *335 Geology of New Jersey . . . . . . . . . . . . . . . . . . . . . . .  386 Goose-quill, modern uses of. . . . . . . . . . . . . . . . .  8 

Gas, illuminating, apparatus, Daix's . . . . . . . .  *349 Gates, wrought iron, Guildhall, Worcester. *303 Geology of the Palisades, by A. E. Hoppock . 3 1 6  Gorilla and chimpanzee at the Crystal Palace, 
Gas, illuminating, from petroleum, improve- Gateway, iron, ornamental.-Grilles, wrought Geology of the polar regions . . . . . . . . . . . . . . . . .  129 London . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 7 

ments in the manufacture of ; description of iron, in St. Giles' Church, Lubeck . . . . . . . . . .  *41 1 Geology of the West, by J. Van C. Phillips . . . 90 Gorilla, the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(·271  
process and apparatus employed at  Utica Gas Gauge, electric, Mercadier's . . . . . . . . . . . . . . . .• *329 Gestation of  domestic animals . . . . . . . . . . . . . .  246 Gould, Jay, residence and conservatory of  on the 
Co.'s works, by T. S. C. Lowe . . . . . . . . . . . . . . . . . .  *2 Gauge for tubes, Goulier's . . . . . . . . . . . . . . . . . . . .  363 Geyser region in the National Park, by Dr. Otto Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345 

Gas, illuminating power of, by W. Sugg, . . . . .  1 4  Gauge, pressure, Bourdon's . . . . . . . . . . . . . . . . . .  * 70 Kuntze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245 Gould, John, the ornithologist. Biographical 
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Grasses, American, composition of, by C .  Rich-

ardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336 
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underground air-currents; and dangers from the 
escape of underground air into dwellings . . .  *82 
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GunlJoats, Epsilon, for Chma . . . . . . . . . . . . . .  * 197  
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Gun, masked, or Panzerkanone, Krupp's . . . .  *59 
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Gun, l3-pounder breech-loading, English . ;(-257 
GUll, 38-ton, remarkable targ-et.practice wlth'X'59 
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Guns, breech·loading mechanism for, JOh�1�4 
Guns, cast steel ; experiments with the new ar
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LOCOInotivc for rack railway near Vienna . *70 
LocoInotive for street railways, Porter, Bell, 

and Co.'s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *73 
LocoInotive for underground hauling, Fowler's. 

* 1 56  
LocoInotive, freight, eight-coupled, Paris and 

Orleans RR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 148 
LocoInotive injector, KOrting's . . . . . . . . . . .  *5  7 
LocoInotive, how much will it pull ? . "  . . . .  1 84  
LocoInotive laInp, electric, Sedlaczek . . . *334 
LocoInotive, links III the history of . . . . . . .  *292 
Locomotive, Lion, built in 1829 . . . . . . . . . . . . . *33 
LocoInotive, narrow gauge, Fairlie . . . . . . .  '* 102 
Locomotive, narrow gauge, new, for Indian 

States railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *53 
Locomotive, novel use of  for coal hauling from 

mine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367 
LocoInotive of 1835, Gillingham Winans' . . .  -1(,36 
LocoInollve, oscillating cylinder, Shaw's.*324 
Locomotive painting, by John S. Atwater. A 
valuable paper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 58  

Locomotive, Paris and Orleans RR . . . . . .  * 131  
Locomotive, passenger, Austrian . . . . . . . .  *230 
Locomoti ve, passenger, Baldwin . . . . . . . . . .  * 3 31 
Locomotive, passenger, detailed cost of . .  322 
Locolnotive, passenger, fast, built by the Bald-

win works for Bound Brook line . . . . . . . . . . .  *23 1 
LocoInotive, passenger, Glasgow and South-

Western lUi . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . *410 
Locomotive, passenger, new, London, Brighton, 

and South Coast R.R . .  . . . . . . . . . . . . . . . . . . . .  *407 
Locomotive, passenger service, Fontaine, by 

John Orton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *305 
LocoInotive, passenger, Western Railway of 

France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *135  
Locomotive performances, notable . . . . . . . .  . 4 13  
Locomotive, powerful, EI Gobernador . . .  *425 
Locomotive, rack and pinion, for narrow 

gauge, Hagans' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *409 
LocoInotive reaping machine, Aveling and Por-
ter's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *36 

Locomotive; road and agricultural, Wallis and 
Stee\'ens' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *93 

LocoInollve, road, for the Eng!. Channe\ . .  *48 
Locomotive, road, improved . . . . . . . . . . . . .  *303 
LocomotIve, road, new, Marshall's . . .  *56, *71  
Locomotive, road, eight h .  p., Armitage and 

Ruston's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l('49 
LocoInotive shunting . . . . . . . . . . . . . . . . . . . .  -1(,256 
LocoInotive, six-coupled, on the Lancashire and 
Yorkshire R R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *269 

LocoInotive, six.coupled tank, Call . . . . . . .  *2 1 5  
LOCOInotivc, special type, for the Western Rail -

way of Ii'ranee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6 
Locomotive, tank, Dutch Rhenish R . . . . .  *304 
LocoInotive, tank, for narrow gaug'es, Swed· 
ish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 

Loco�otive, tan�, for the Billerica and Redford 
two·foot I!"auge raIlroad . . . . . . . . . . . . . . . . . . . . .  *1 1 5  

LocoInotive, tank, improved . . . . . . . . . . . . . .  *368 LOCOInotivc, tank, Swiss . . . . . . . . . . . . . . . . . . * 1 32 
Locomotive, tank, 16-ton, Schneider's . . . .  * 1 66 
Locomotive, traction, for common roads, Ro-

bey's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *6 
LocoInotive, tramway, Brown's . . . . . . . . . . .  ·* 1 3 1  
LocoInotive, tramway, compressed air . . .  -1('248 
LocoInotive, twin, with freight platform be-

tween . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 7 1  
LocoInotive vs. horse power . . . . . . . . . . . . . . . . .  1 40 
LocoInotlve ; what to do when it breaks down. 

A valuable practical paper, by F. C. Smith, giv. 
ing plain directions for the management of the 
locomotive in accidents of various kinds . . . .  3 14  

Locomotive wheels, hammer for bossing. *320 
Locomotive, 10-wheel, and tender, improved. 

*397 
LocoInotive, 12-wheeled, for the Lehigh Valley 

Railroad . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  * 3 4 7 
LocoInotives, advance in the price of . . . . . .  3 14  
LocoInotives, American, i n  Australia . . . . . .  9 3  
LocoInotlves, American vs. English . . . . . . . .  61  
LocoInotives and cars of  the N. Y., West Shore, 

and Bnfl'alo R.R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 1  
LocoInotives and railroads, early American. 

Historical sketch by Frank C. Smith . . . . . . .  *3 71  
LOCOInotivcs at the Centennial ExhiMtion ; tab

nlar statement of leading partienlars regarding 
details of constrnction, with 18 ontline figures of 
the varions types shown . . . . . . . . . . . . . . . . . . . . . .  *3 5 

LocoInotlves, axle-�ranks of, apparatns for 
sqnarlllg and measnrlllg . . . . . . . . . . . . . . . . . . . .  *28 4 

Loc0l."0t�v�s, big; weight and dim�msi0!1-s of t,?-e 
heavlCst freIght and'passenger engllles III use 1ll 
this conntry . . . . . . . .  ; . .  : . . . . . . . . . . . . . . . . . . . . . . .  341 

LocoInotlves, bogie system of . . . . . . . . . . . . . '*2 1 5  
L�i���rkr::,'W"elr����s:.d .�i.�,. ��.�t

��:n��n �� 
LocoInotlves, consolidation and American, 

llaldwin. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *24 
LOCOInotivcs, English and American . . . . . . .  370 
LocoInotlves. express, passenger, Great West-

ern Railway, London . . . . . . . . . . . . . . . . . . . . . . . .  *58  
LocoInotives for ascending steep grades, Cot· 
tran's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *363 

LocoInotlves for burning petroleum, Ur-
quhart's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *63 

LocoInotlves for the St. Gothard Railw . . .  *384 
LocoInotlves for 1S·inch gauge at  Crewe works, 

England . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *44 
LocoInotlves, fireless, for tramways, by G. 

Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *361 
LOCOInotivcs, fireless, Francq's .. . . . . . . . . .  * 1 74 
LocoInotives. loads hanled by . . . . . . . . . . . . . . . 327 
LocoInotives' machines for repairing . . . .  *28 1 
Locolnotlves, new method of supplying with 
water, Howe's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *2 1 

LocoInotlves of the St. Gothard Railway, by R. 
Abt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  

LocoInotlves, passeng"r, fast . . . . . . . . .  252, 301 
Locomotives, passenger Midland Railway, 

Eng., with particnlars of dimensions, consump· 
tion of coal, and performance . . . . . . . . . . . . . . .  *27 

Locomotives, railway, Chinese . . . . . . . . . . . .  *37 
LocoInotlves, recent improvements in . . . . .  297 
LOCoInotives, smoke-preventer for, Reimberr's. . *61 
LocoInotives, standard, parallel-rod for, of the 

Lake t;hore and Michigan Southern R. . . . . .  ·*295 
LocoInotives, Stephenson, the first . . . . . . .  *290 
LocoInotlves. tank, of the London, Chatham, 

and Dover Railway, Eng.; fnll particnlars of di-
mensions and mode of constrnction . . . . . . . . .  *23 

LocoInotives, tests of on Boston and Albany 
Railroad for performance and consnmption of 
fnel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5  

LocoInotives, traction of, rille for calcul'g.28 7 
LocoInotives, tramway, Brown's . . . . . . . . .  -1('222 
Locusts as food for man, by D. A. Lyle . . . . . .  397 
Lode, Comstock, by A. P. Schack . . . . . . . . . . . .  *73 
Lode, Comstock, by J. S.  Hittell . . . . . . . . . . . . . .  *29 
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Lodges and cottages, designs for . . . . . . . . . . . . .  *9 
Lod;clI, English . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *404 
Log mdicator for ships, De Normanville's . . . .  *96 
Logwood. A lecture by Prof. George Jarmain, 

showing the natnre and extensive uses of this 
valuable dyeing material, methods of prepara
tion, chemical conditions of its coloring princi
ples, the various colors it is capable of prodncing, 
together with the latest and best recipes for the 
practical use of the dye . . . . . . . . . . . . . . . .  . . . . . . . 54 

Logwood, apparatus for extracting . . . . . . .  *389 
London, earliest map of . . . . . . . . . . . . . . . . . . . . . .  4 10  
London
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growth of, by J. W. Bazalgette . . .  .426 
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Lon!!ltude and ship's time . . . . . . . . . . . . . . . . .  *297 
Longitude, methods of ascertaining, by William 

Ellis, F.R.A.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390 
Lookln ..... glasll frame in oak, design for . .  *206 
LOOIn aYarIn, stopper, Demard's . . . . . . . . . . . •  *90 
LOOIn, bncksKin, tJ.ulcher's . . . . . . . . . . . . . . . . .  * 1 70 
LOOIn, carpet, Gates' . . . . . . . . . . . . . . . . . . . . . . . . . .  *79 
LOOIn for elastic rnbber fabrics . . . . . . . . . . . .  *390 
Loom harncss .. new, Crowell's . . . . . . . . . . . . . .  104 
LOOIn, improvea, Keighley's . . . . . . . . . . . . . . . .  *395 
LOOIn, positive motion, new . . . . . . . . . . . . . . . .  *362 
LOOIn, power, for delicate fabrics . . . . . . . . . .  *286 LooIn-lItopper alarm, Demard's . . . . . . . . . . . .  *90 

LOOIns, revolving box for, Mounier's . . . . . .  * 1 3 7  
LOOIns, take-up motion for . . . . . . . . . . . . . . . . .  *327 
Low-water alarm, Kenyon's . . . . . . .  . . . . . . . .  *20 
Low-ell, Mass. founding of, by Jas. Parton . .  201 
Lowcll, statistics of wages and living in . . . . .  1 90 
Lubricants. A valuable paper, giving formulas 

for many patented and non-patented composi-
tions for lubrication . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 6  

Lubricants, testing, apparatus for . . . . . . . .  * 1 7 6  
Lubrlcationt by Prof. H. H. Thurston . . . . . 70 
Lubricator alarm signal. . . . . . . . . . . . . . . . . . . . .  *4 
Lubricator, improved . . . . . . . . . . . . . . . . . . . . . .  -l(-267 
Lubricator, pulsating, Panlson's . . . . . . . . . .  * 1 53  
Lubricator, ROlle's . . . . . . . . . . . . . . . . . . . . . . . .  *278 
Lubricator, sel -acting, Pickering's . . . . . . . .  -1(,45 
Lubricator, wheel-flange . . . . . . . . . . . . . . . . .  *277 
Lubricators, improved, Reed's . . . . . . . . . . . . .  -l('45 
Lubricators, steam pressure . . . . . . . . . . . . . .  *21 .� 
Lucern, valne of as a farm crop . . . . . . . . . . . . . .  2 10  
Lucidity, by Matthew Arnold . . . . . . . . . . . . . . . .  360 
Luck, faliacies about, by Rich. A. Proctor . . .  334 
LukO) Blackburn, the race-horse . . . . . . .  *269 
LUInber dricr, Excelsior and Chicago . . . .  -l('37  5 
L ullIbcr flumes, construction, cost, etc . . . .  1 1 6  
LUInber flnmes, mountain, remarkable, of Cali· 

fornia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *95 
Lumber, how to season . . . . . . . . . . . . . . . . . . .  *375  
Lumbcr, strawi. how made . . . . . . . . . . . . . . . . . . .  3 54  
Lum.inons pa  nt, Balmain's, its history, uses. 

merlts, etc. ; a lectnre by C. W. Heaton . . . . . .  229 
Luminous paint, how to make . . . . . . . . . . . . . . .  249 
Lunar lessons, byR. A. Proctor . . . . . . . . . . . .  395 
Lunes, formula for . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
Lung, chemical, Neale's . . . . . . . . . . . . . . . . . . . . .  *340 
Lungs, artificial inflation of, apparatns for . . .  25  7 
Lyceulll, or library, design for . . . . . . . . . . . . .  *108 

IU: 
IU:acadaIn vs. cedar block for roads . . . . . . . . .  265 
IU:acaroni and vermicelli mach.,Metzger's.* 1 70 
Machine tenders, young, hints to, by an old 
paper maker ; practical instrnctions for the 
tending of and caring for paper making machin· 
ery. A valuable paper . . . . . . . . . . . . . . . . . . . . . . . .  79 

Machine tools at the Centennial, by Joshua 
Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·*44 

IU:achine tools, Pratt & Whitney Co. 's . . . . . . .  -*38 
IU:achlne work, alteration of the form of during 

manipnlation, cause of and how rectified. A 
valuable paper, by Joshna Rose . . . . . . . . . . . . . .  * 10  

IU:achlnery, balancing of. A very valnable 
practical paper, of importance to all machinists, 
and superintendents . . . . . . . . . . . . . . . . . . . . . . . .  *368 

IU:achinery, (Joal cntting . . . . . • . . . . . . . . . . . . . . . .  1 1 4  
Machincry from an insurance point of view, by 

A. J. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . .  204, 205 
llI<1chlncry, how to photograph . . . . . .  , . . . . .  *373 
Mackercl, frigate, a flsh new to the New England 

coast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 
IU:ackerel, Spanish, and its artificial propagation, 

by Chas. W. t;miley . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 
IU:adness, method in . . . . . . . . . . . . . . . . . . . . . . . . . .  299 
MagIc cabinet, envelopes, boxes, and portfo-

lio, how made . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *389 
IU:aglc. cabinets, how constrncted . . . . . . . . . . .  *290 
IU:aglc lantern, new enlarging lens for, by J. H .  
��irgei:,ite�n ' '�eiiecti;'g: 'improved: 'by ��

3:' 
Knight. Howto construct an exceedingly cheap, 
useful, and convenient lantern by which images 
of paper, photographs, engravings, drawings, 
paintings, and other opaque objects may be en-
larged and thrown upon the screen . . . . . . . . . .  *8 7 

Magic needles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *207 
IU:agic portraits, how to make . . . . . . . . . . . .  *378 
Magic rings, an optical illusion . . . . . . . . . . . .  -1('410 
MagiC shows in ancient Greece . . . . . . . . . . .  *385  
Magnesia, manufacture o f  . . . . . . . . . . . . . . . . . . .  386  
Magnet, heat generated in  when i t  i s  magnetized 

nnd demagnetized, by Prof. H. A. Howland . .  305 
IU:agnct, new form of, by A. Camacho . . . .  . . .  2 
IU:agnet, therapeutical nse of, by Wm. A. Ham-

mond, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 58  
IU:agnetlc . .  after·efl'ect," by Ii'. Auerbach . . .  347  
IU:agnetic balance, BrnnHer's . . . . . . . . . . . .  *386  
IU:agnetlc balance, by Prof. D. E. Hughes . . .  429 
Magnetic capacity, by Messrs. Treve and Du-

rassier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  
Magnetic circuits in dynamo and ma!!,neto

electric machines, by Lord Elphinstone and Chas. 
W. Vincent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -I('21 1 � 230 

IU:agnetlc disturbance, auroras, and earth cnr
rents, by Prof. W. GryUs Adams. Aninteresting 
description of the instrnments used in a mag
netic observatory, with an account of some of 
the more recent observations of magnetic dis· 
turbances with the improved methods now 
available . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  320 

IU:agnetic field, chemical action in, by Ira Rem-
sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  293 
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IU:ag-netic music teachcr . . . . . . . . . . . . . . . . . *373 
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IU:agnetlc needle, use of in searching for mag-
netic iron ore, by Prof. J. C. Smock . . . . . . . . . .  48 

IU:agnetlc ore-separating machine, impr'd .  *306 
IU:agnetlc reactions by T .  Du Monce\ . . . . *21 7  
IU:aglletic separator" Bnchanan's . . . . . . . .  *425 
IU:agnetic station of �t. Manr Park Observatory, 

France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *386 
MagnetlsIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *382 
llIagnetislll, efl'ect of in toughening iron . . . .  256 
IU:agnetlsIn.2, evident, in Iron and steel, cause of, 

by Prof. D . .1'.;. Hughes, F.R.S . . . . . . . .  390, *392 
IU:agnetisIn, influ. on electro·deposition . .  *41 1 
IU:agnetism, inflnence of on the tenacity of 

iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *221 
IU:agnetislll of soft iron cylinders, inflnence of 

form on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '75  
IU:agnetisIn of  the earth, efl'ect upon of  the sun's 

rotation and moon's revolution . . . . . . . . . . . . . .  1 7  
IU:agnetisIn, practical experiments in, with spe

cial reference to the demagnetization of watches, 
by Alfred M. Mayer. An interesting explana
tion of the facts and principles of magnetism, 
illustrated by experiments made with easily con
structed apparatus, and a description of a simple 
method of demagnetizing a watch, withont de· 
tachingit from its chain . . . . . . . . . . . .  *206, *207 

IU:agnctism, phenomena imitation of by liquid 
and gaseous currents, by C. Decharme . . . . • *41 8 

IU:agnetlsIn, phenomena, of compared with me· 
chanical vjjjrations, by M. Stroh . . . . . . . . . . .  *379 

IU:agnetlsm, terrestrial, a new theory of, by 
Profs. Perry and Ayrton . . . . . . . . . . . . . . . . . . .  1 '77 

IU:agnetism� terrestrial, some points connected 
with, by B. t;tewart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  240 

IU:agneto-clectric generator, De Romiw
�
s52 

IU:agneto-electrlc gyroscope . . . . . . . . . . . . *233 
Magneto-electric Inachlnes (see Electric ma-

chines). 
IU:agneto-clectricity for telegraphy. . . . . . . .  28 
IU:agneto-lnduction machine, by Dr. Eduard 

Zetsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
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IU:agnets, bar spirality of the energy in, by R. 
C. t;hettle, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  184 

IU:agnets, electro . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 18  2 
IU:agncts, electro, and indnction coils, improve-

ments in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 
IU:agnets, floating, experiments with, illnstrating 

the action of atomic forces, molecular structure 
of matter, allotropy, isomerism, and kinetic 
theory of gases, by Prof. A. M. Mayer . . . . .  * 129 

IU:agnets, lnminosity of, by J. T. Sprague . . . 390 
IU:agncts, permanent, how to make . . . . . . . . . .  3 1 8  
IU:agnetsi powerfnl, how t o  obtain . . . . . . . . . . .  302 
IU:agnUy ng power, highest ever reached . . .  2 1 8  
Mahogany, its native country, mode of growth, 

and economic uses . . . . . . . . . . . . . . . . . . . . . . . . . . . .  362 
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IU:ail bag catchcr, French . . . . . . . . . . . . . . . . . .  *53 
IU:aIze, manufactnre of sngar from, by  R .  H. 

Harland, F.C.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  356 

IU:alze, rice, and barley, composition of . . . . . .  288 
IU:alollca tiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 107 
IU:a aria, by J. H. Salisbury, M.D. A report of 

microscopical investigations of paludal exhala
tions, and the night vapors rising from the desic
cating, freshly exposed soil of humid grounds, 
new prairie lands, and peaty bogs, and from the 
drying beds of streams, ditches, and lakes in 
malarious districts, resulting in tke discovery of 
what appears to be the canse of intermittent and 
remittent fevers: with remarks connected with 
their pathology and treatment . . . . . . . .  378 ,  379� 

*380, *381  *382, *38a 
IU:alaria not of  vegetable origin, lJY John S. Hit-

tell " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  163 
IU:alarial poisoning, chronic. A valnable C\ini-

cal lectllre, by A. L. Loomis, M.D . . . . . . . . . . . . . 102 
IU:allcts, French, German, and American . .  *257 
IU:alt cake as  food for cows . . . . . . . . . . . . . . . . . .  359 
IU:alt cleaning machinc, Duprez's • . . . . .  -l('1 1 3  
IU:alt crushing Illill . . . . . . . . . . . . . . . . . . . . . . .  *402 
IU:althous�, nE?w, at New York . . . . . . . . . . . . .  * 1 10  
IU:altlng, fire rIsks of . . .  . . . . . . . . . . . . . . . . . . . . . .  3 76  
IU:alt sugar, o r  dextrine maltose, preparation 

and use of in brewing, by Wm. Geo. Valentine, F.C.S. A valuable paper . . . . . . . .  1 9, 22, 25, 28 
IU:aInmalla, extinct, remains of found in Lon-

don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *373 
IU:aInmary inflammation, treatm't by ice . . .  1 94 
IU:an and evolntion, by Prof. B. F. Mndge . .  *21 5  
IU:an and his strnctnral affinities, by A. R. Grote, 

A.M. A valuable and interesting paper . . .  * 14  8 
IU:an and woman, an anthropological comparison 

of the two sexes, by G. Delaunay . . . . . . . . . . . .  309 
IU:

;�:N!������. 
��.;. �b

�t�.��� .�f .� .�a
��� .�:. ��f�

8 
IU:an, antiquity of, by W. Pengelly . . . . . . . . . . .  4 1 1  
IU:an, antiquity of, b y  Rev. L. J .  Templin . . . .  1 8 3  
IU:an, antiquity o f  in Eastern America geologi-

cally conSidered, by H. C. I.cwis . . . . . . . . . . . . . .  258 
Man, antiquity of  in  Eastern America, by H .  G. 

Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  289 
IU:an, antiquity of in England . . . . . . . . . . . . . . . . . .  1 49 
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IU:an, .appearance of on Pacific COa,'3t, by B. B. 

Redding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230 
IU:an, arrival of in Europe, by Prof. J. Fiske.340 
IU:an as a species, origin of, by R. Owen . . . . . .  365 
IU:an, Pliocene, by Dr. C. C. Abbott . . . . . . . . . . .  208 
IU:an, prehistoric, in Germany . . . . . . . . . . . . . . . . .  196 
IU:an, prehistoric, present and futnre . . . . . . . .  236 
IU:an, stature of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 
Man, the spiritnal in  . . . .  : . . . . . . . . . . . . . . . . . . . . . .  192 
Manganese alloy, rempe for . . . . . . . . . . . . . . . .  2 10  
llIanganese and its uses . . . . . . . . . . . . . . . . . . . .  . 401  
IU:anganese, black oxide of, a s  a disinfectant, by 

J. De Valmagini . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  82 
IU:angancse bronze, by P. M. Parsons . . . .  . 422 
IU:anganese bronze, malleable, for guns. . . . . 3 1  
IU:anganese bronze, new, Parsons' . 49, 51 , 1 8 7  
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IU:angancse, estimation of by titration, by C. G. 
Sarnstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324 

IU:anganese in iron, estimat'n of, by S. Kern. 1 7  
IU:anganesc, nickel, zinc and lead, determina· 

tion of by electricity, by A. Riche . .  . . . . . . . . . . 92 
IU:anganese, lead, copper, zinc, and nickel, and 

their alloys, estimation of, by A. Riche . . . . . .  147 
IU:angancs�t separation and determination of, 

by Prof. J. volhard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  207 
IU:anganese, the alloys. of. A review of the past 

history and present state of the mannfacture of 
.. crude manganese," WIth a description of some 
of the newer alloys of the metal with copper tin, 
and zinc, and their characteristics and appiica-
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293 

Manganese, the position of in modern indnstry, 
by M. V. Deshayes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 5  

IU:anholes i n  pipe sewers, approv'd forms. *419 
IU:ann, Horace, biographical sketch of by Mrs. 

Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .33 
IU:anoIncter. dry, inscribingh Brouardel's. *299 
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IU:ante , design for . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(. 5 1  
IU:antelplece in walnut, design for . . . . . . . .  -1('259 
Mantclpieces and grates, ornamental . .  '*367 
ManuCactures, snpremacy of America in . . .  190 
Manure, alkali waste as . . . . . . . . . . . . . . . . . . . . . . .  266 
IU:annre,barnyard, value of . . . . . . . . . . . . . . . . . .  70 
IU:an nrc, bone and horn, how to make . . . .  . . . 7 5  
IU:annre cellars and sheds . . . . . . . . . . . . . . . . . . . . . .  260 
IU:anllre, cotton-seed, etc . . . . . . . . . . . . . . . . . . . . .  70 
IU:anure, experiments on with rye, wheat, and 

oats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 
IU:anure for gardens, cheap . . . . . . . . . . . . . . . . . . .  242 
IU:an urc of hens, valne of . . . . . . . . . . . . . . . . . . . . .  1 1 3  
Manurc, phosphate, by K. Walter . . . . . . . . . . . .  322 
IU:an ure, liquid, experiments in the use of . . . 239 
IU:anure, raw, disposal of . . . . . . . . . . . . . . . . . . . . . .  27  
IU:anure, relative value, and how to  apply . . .  274 
IU:anure, stable, thirty.eighth year of a farm 

withont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  254 
Man ures, potassa in, determination of . . . . . .  362 
IU:anures� valuation of . . . .  . . . .  . . . . . . .  . . .  . . . .  . .  '7 5  
IU:anuscrlpts, Moabite . . . . . . . . . . . . . . . . . . . . .  *401 
IU:antldes, and empuslll or May-flies . . . . . . .  *385  
IU:anzollni, Prof. Anna Morandi, by  Madame 

Villarsi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124 
IU:aple trccs, propagation of . . . . . . . . . . . . . . . . . .  388  
Marble, fleXIbility of  . . . . . . . . . . . . . . . . . . . . . . . .  *308 
IU:arble, stains in, how to remove . . . . . . . . . . . . .  1 59 
Marbled sepedon (snake) . . . . . . . . . . . . . . . . .  '*1 74 
IU:arbles, onyx, of Mexico, by W. Eassie . . . . .  26 
IU:arblcs, playing, how made . . . . . . . . . . . . . . . . .  3 58  
IU:arbling paper, the art of, by  C .  w .  WOOlnO¥l

� 
IU:ares, period of gestation in . . . . . . . . . . . . . . . . . .  298 
IU:adne engines} Young's improvem'ts . . . .  *64 
Marine propuls on, improvements in . . . . . . .  69 
IU:arlne propnlsion, theory of . . . . . . . . . . . . . . . . .  1 2  
Marine work, use of concrete i n  . . . . . . . . . .  *38 7 
IU:arklng ink, purple, for linen, recipe . . . . .  1 7  
Marquetry designs, Italian . . . . . . . . . . . . . . . . . . .  *89 
IU:arquctry for chess-board table . . . . . . . . . . . .  *68 
Marquetry ornaments, designs ofA. Schill. *66 
IU:arq uetry ornaments from Florence . . . . .  * 1 3  6 
llIars, another world inhabited like our own, by 

Flammarion. An interesting paper.*1 7  5, 1 80 
IU:ars, by T. W. Webb . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1 8  
IU:ars in autumn o f  1877, by  R .  A .  Proctor . . .  *85  
IU:ars, the moons o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93 
IU:ars, the physical configuration of, by Prof. W. 

Harkness, U.S.N . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *227 
IU:arsh Cever, sulphur a prophylactic of . . . . .  358  
llIarshes, drainage of, by  C .  E .  Hollister .. . . . .  429 
IU:arshes, salt, reclaiming, by W. Clift . . . . . . . .  9 1  
IU:ascarct

i 
the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *209 

Masdeva lla, spectra\ . .  . . . . . . . . . . . . . . . . . . . .  *384 
Mash for horses, recipe for . . . . . . . . . . . . . . . . . . . .  I) 3 
Mash-tunlll, false bottom for, Cave's . . . . . .  *366 
IU:ason, William, the locomotive builder, bio-

graphical sketch, with portrait • . . . . . . . . . . . .  *393 
IU:asonry and brickwork. by J. C. Jefl'erson . .  148 
IU:asonry arches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 
IU:asonry buildings, methods of  moving . . .  *404 
IU:asonry, stone, and building stones, nomencla-

tnre of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 1 3  
IU:asscs, large, moving, by A. Rochas* 3 67, *417  
IU:astic., bituminous, applications of . . . . . . . . . .  276 
IU:astoaon, rece11t extinction of . . . . . . . . . . . . . .  3 16  
IU:astodon, skeleton of, found in  Kentucky. 3 5 7  
Mast, hollow, for yachts . . . . . . . . . . . . . . . . . . . . . . .  297 
IU:asts, experiments on, Kirkaldy's . . . . . . . . . . •  *96 
IU:atchcs, friction, a s  a cause o f  fire . . . . . . . . . .  353  
IU:atchcs, how made, by  John A .  Garver. An in· 
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IU:ateriallsIn and its lessons. A paper by Dr. 
Henry Maudsley, showing that . " materialism," 
when properly understood, far from being a 
menace to morality, only sets before man a 
higher intell\)ctual aim than he is ever likely to 
reach by spiritnal paths . . . . . . . . . . . . . . . . . . . . . . .  197 

IU:aterlalisIn, hylozoic, by Dr. R .  Lewins . . . •  291 
IU:atheInatlcs. Inaugural address by Professor 

Arthur Cayley before the British Association, 1883. A valuable paper . . . . . . . . . . . . . . . . . . . . . .  407 

IU:atheInatlcs, influence of on the progress of 
physics, by Prof. Arthur Schuster . . . . . . . . . . .  333 

IU:athcmatics of construction . . . . . . . . . . . . . . . .  96 
IU:atter and life, studies of, by H. J. Slack. An 

interesting discussion of the discoveries that re
cent science has made concerning the relation of 
force to matter, and the connection between 

_ physical agencies and manifestations of life. 27 
IU:atter, constitntion of in the gaseous state, by 

Ch. Adolphe Wurtz . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 511 
IU:atter, fonrth state of, a refutation, by Dr. J. 

Puling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  246 
IU:atter, fonrth state of, explanation of the phe-

nomena of, by Dr. Zoch . . . . . . . . . . . . . . . . . . . . . . .  260 
IU:atter in sonorons vibration, apparatus to study 

the chemical stability of . . . . . . . . . . . . . . . . . . . .  *240 
IU:attcr, nature of the existence of, by E. R. 

Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 19  
IU:atter, on  a fourth state of, by  W .  Crookes .238 
llIatter, inner constitntion of. Abstract of  an 

address by Prof. G. D. Liveing . . . . . . . . . . . . . . .  356 
IU:axwell, Jas. Clerk, biographical sketch, with 

portrait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-3 14  
Maxwell, Prof. Clerk. Biographicalsketch . 2 10  
IU:cal

i 
cost o f  per bushel. . . . . . . . .  . . . . . . . . . . . . . .  32  

IU:eas es, a lecture, by Dr. Alonzo Clark . . . . .  2 54  
IU:casurc, liquid, Monroy's . . . . . . . . . . . . . . . . . .  '.(-378 
Mcasurcs and weights, Internat'l Bureau . -1('407 
IU:casures, electric, unities of, decision on • . .  312  
IU:casurement, base.line, byW. B .  Whiting. 149 
llIeasurements, anthropometric . . . . . . . . . . . .  190 
MeasurcInents, minnte, of modern science. A 

valuable and interesting series of articles, by 
Prof. Alfred M. Mayer, treating of the accurate 
determination, at the present day, of such quan
tities as lengths from 0 ' 01 of an inch to 0 ' 00001 
of an inch and less ; of durations of time from 
one second to a few billionths of a second : of 
temperatures ranging through a few thousandths 
of a degree ; and showing in a popular way, and 
by the aid of diagrams and illustrations of appa· 
ratus, how these measures are made. 

I. Some ideas in regard to the size of the magni-
tudes which it is proposed to measure . . . . . . .  *56 

II. The micrometer screw ; its scientific and prac-
tical applications. . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  -1(. 5 8 

III. Method of measuring by me�ns of the micro
meter screw furnished with contact level. . .  * 60 

IV. The spherometer . . . . . . . . . . . . . . . . . . . . . . . . . . .  *62 V. The reading microscope, or micromoter micro-
scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·*64 

VI. Application of the compound microscope to 
the measurement of minute lengths . . . . . . . . .  ·* 67 

VII. The vernier and vernier microscope . . . . .  -1(' 72 
VIII. The cathetometer and its practical applica-

tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *77  
IX. 'I.'he dividing engine and the method of  mak-

ing accurate linear scales . . . . . . . . . . . . . . . . . . . . .  -1('80  
X .  Construction of a perfect screw ; manner o f  de

termining the pitch of a screw ; and on onr stand-
ards of iength and weight. . . . . . . . . . . . . . . . . . . .  -l('92 

XI. Application of rotating mirrors to the meas
urements of minute lengths, angles, and times. 
1. Saxton's reflecting comparator . . . . . . . . . . .  *96 

XII. 2. Saxt{)ll's oomparator applied to the com-
parisons of standards of length . . . . . . . . . . . . .  ·* 103 

XIII. 3. Saxton's mirror applied to the observa
tion and measnrement of the changes in the di
mensions of iron and steel bars when magnet-
tized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 107 

XIV. 4. Saxton's comparator applied as a ther-
mometer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 100 

XV. The horizontal pendulnm . . . . . . . . . . . . . . .  * 1 1 2  
XVI. Determination of the number of vibrations 

made in a second by a tuning fork, with exam
ples of the use of the latter as a chronometer to 
mark and register intervals of .time . . . . . . . .  * 1 60 

XVII. On Wheatstone's experiments to measure 
the velocity of electricity and the duration of 
the electric discharge . . .  . . . . . . . . . . . . . . . . . . .  * 1 65 

XVIII., XIX. On the experiments of Feddersen, 
Henry, Hood, and Mayer on the nature and du
ration of the electric discharge . . . .  * 168, -l(' 1 7 5  

XX. On  measurements of the lengths and the 
waves of light; preceded by accounts of the un
dnlatory theory of light and of the phenomena 
of difl'raction and interference of light . . . . .  * 1 '7 7  

IU:easnring apparatus, electric light, b y  R. 
Sabine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �f 3 8 7  

Measuring apparatns, electrical . . . . . . . . . . .  *329 
llIeasutlng apparatus, new form of for a la
boratory spectroscope, by J. E. Heynolds . . .  122 

IU:easuring apparatns, Willis' . . . . . . . . . . . . . .  * 1 85  
Mcasurlng devices. Descriptions of various new 

gauges, recorders, and indicators . . . . . . . . . .  *200 
IU:easuring inaccessible heights and distances, 

methods of, by T. E. Candler . . . . . . . . . . . . . . .  -1(-313  
IU:easnring Instrumcns of U .  S. Coast Snrvey, 

and how used in making charts, determining the 
tides, etc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *29 

IU:casurlng Inachine, Sweet's . . . . . . . . . . . . .  *25 
IU:eat, fresh, shipment of in refrigerated cham-

bel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  
ll14lat, fresh, trade i n  between New York and 

England. . . . . . . . . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . .  *90 
IU:eat, preservation of, various methods . .  . . . .  60 
IU:cat, preservation of by carbonic acid . . . . . . . 392 
IU:eat, raw, how to prepare for invalids . . . . . . .  64 
IU:eat transport from New Zealand . . . . . . . . . . . .  349 
IU:"chanlcal drawing (see Drawing). 
llIcchanlcal drawings, a new method of keeping, 

by C. T. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 12  
IU:cchanlcal engincerlng2 some of the devel

opments of dnrin/!' the last half-century, by Sir 
Frederick Bramwell, F.RS. A valuable and in
teresting paper read before the British Associa-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 12  
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IU:echanical labor of one man . . . . . . . . . . . . . .  249 
IU:cchanical movement, a simple . . . . . . . . .  *90 
IU:cchanical movem'ts, new, by H. K. Porter. 64 
IU:cchanical scicnce ; address by Sir William 

Armstrong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  307 
IU:echanics, amatenr : a treatise upon tools and 

appliances for amateur mechanics, includin� a 
cheap and easily made lathe, drills, and drIll
ing ; tempering ; drill chucks ; work supports ; 
difl'erent modes of centering ; difl'erent ways of 
steadying work ; chucks and chueking ; turning 
and boring tools ; easily made slide rest ; rotary 
cutters, saws, and milling tools ; metal shaping ; 
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H .  M .  ThomJ?Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228  011 from the bottle-nosed whale, b y  A .  H .  AIJen, 
New York CIty. the islands about . . . . . . . . . . . .  �68 F.C.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  3 '7 1 
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Nickel and cobalt. Fleitmann's process o f  render- 011, olive. adulteration of . . . . . . . . . . . . . . . . . . . . . .  368 
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ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  260 011 of peppermint. Japanese . . . . . . . . . . . . . . . . . .  36'7 
Nickel, its uses and qualities . . . . . . . . . . . . . . . . .  2 10  011 of turpentine from pine cones. apparatus for 
Nickel metallurgy. prog. of. byW. P. Blake .. 396 distilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  « 21 6  
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. NordenskJold and Capt. Paland�r . *231, *232 Oils, m�neral. in the cleansi!,g of tissues . . . . . .  82 
N ordenskjold's winter expenence ana obser- Oils, mIxed. method of testmg. . . . . . . .. . . . . . . .  . .  '7 
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1 Nervous disease. morbid fear as a symptom of. Observatory, Royal, description of its appa-
by G. M. Beard. M.D . . . . . . . . . . . . . . . . . . . . . . . . . .  194 ratus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  245  
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Mines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 90 Nervousness, its nature
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MuseuDl, National. Washington . . . . . . . . . . . . . .  258  and peculiarities under w ich it exists . . . . . . .  1 02 by Sir Wyville Thomson . . . . . . . . . . . . . . . . . . . . . .  146 
MuseuDl, Peabody, the collections of . . . . . . . .  143  Nest-building, is it an instinct in birds ? By B Octopus" giant of the west �oast of America 
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Oeular estlDl.atlon ; experiments showing the 
MushrooDls. A valuable paper. giving full di- curious errors that every one is liable to make 

rections for the cultivation of this esculent. either of smell smells and what the nerve of taste in mere ocular estimation of distance and posi 
on a small scale for family use. or on a large one tastes, with diagrams sbowinlI tae curves pro- tion . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *24 
for the market . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *1 '78 duced by the inhalation of vanous odors . . *256 Ocular symptODlS in different diseases. by Dr 

MUSMOODl.S, how reproduced. by W. G. Smith. Neuralgia, cure of by nerve stretching . . . . .  205 Goreckl . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'7 
* 1 5  Neuralgia, ether spray for by Dr McColganan Odors and their recognition. b.y W. J. Slater. 364 

Music, an inquiry into the laws of the beautiful . • • 35li Odors, strong. how to'remove from hands . . . .  l05 
in. by Prof. H. A. Clarke . . . . . . . . . . . . . . . . . . . . . .  2'70 Neuralgia, facial, cure of. Account of an inter- 4Esophagus, stricture of. gastrotomy in. by Dr. 

Music, apparat. for printinj!' by electricit:\". *265 esting dental operation-resection of the in- W. -Thomson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 14'7  
Music, medical uses of. by !.Jr. George L. BeardR- ferior dental nerve-performed by Dr. J. E. Gar- on, anthracen. treatm·t of. byA. McD. Graham. 1 8 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'76 retson for the cure of facial neurhlgia . .  - .  , . * 16'7 on, apparatus for cleansing. Koellner·s . . . . .  *25 8 
Music printing plates. method of preuaring . .  89  Neuralgia, facial. extirpation of superior maxil- 011 belt, Santa Clara COii. California . . . . . . . . . .  205 
Busic registering apparatus. RoncallI·s . . . .  *2'74 lary nerve and Meckel's ganglion for by Dr G 011. Canangu. or Iiang- ang, by F. A. Flucki-

ODlnl bus, a new design for . . . . . . . . . . . . . . . . . * 2 68 
Onions, culture of . . . . . . . . . . . . . . . . . . . . . . . . . . .  226 
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OphthalDloDleter, new . . . . . . . . . . . . . . . . . . .  -!( 383  
OphthalDloscope, how used . . . . . . . . . . . . . .  * 130  
Ophthabooscope, Its structure and use . . .  « 32 
OpiUDl, determination of morphine in . . . . . . .  99 
OpluDl",analysis of. rapid process . . . . . . . . . . . .  325 
OpiUDl aablt, nature and treatment of. by Dr. E. 

Mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  304 
OpIUDl" preparation of for smoking . . . . . . . . . .  252 
Optical Illusion, experiment showing . . . .  * 2 8 5 
Optics. By F. A. Hamilton . . . . . . . . . . . . . . . . .  * 210  
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Orchid, moth. thc greater . . . . . . . . . . . . . . . . . .  *426 
Orchids and howling monkeys.-Whale skeletons 

at the Paris Museum . . . . . . . . . . . . . . . . . . . . . . . .  * 32'7 
Ordnance, heavy. construction of . . . . . . . . . . . l '72 
Ordnance, modern. by Colonel Maitland . . . .  324 
Ore concentrating mills at O'Neil mines. Kan-
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Ore deposits of Leadville. Col.. by Carl Henrich. 
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Ore deposits, origin and classification of. by Dr. J. 

S. Newberry . .A very valuable paper . . . . . . .  223 
Ore extraction, Monnier process of . . . . . . . .  *49 
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Ore-washers, Taylor's . . . . . . . . . . . . . . . . . . . . . .  *83 1 Palacel!l, ancient, of Uxmal, Mexico . . . . . . . . *316  Pavement. mosaic1 Siena Cathedral . . . . . . .  *294 Phonograph, how to make ; full instructions, Orel!l and minerals of the United States repre- Palacel!l, sacerdotal, of Mictlan, Mexico . . .  *2'70 Pavements, asphalt, in Washington . . . . . . . .  334 with eight working drawings, half size ; construc-
sented in the Smithsonian collection . . . . . . . . .  46 Paireontology, Ampric. and Yale College . .  2 12  Pavements, foot-walk, the best, by E. Buck- tion easy and inexpensive . . . . . . . . . . . . . . . . . . .  * 133  

Ore_, gold and silver, dry process o f  working, Palwntologlcal discovery, history and meth- ham, U.K . . . . . . .  . . . . . . . . . . . . . . . .  . . . . .  . . . .  . . . . . .  82 Phonograph, speaking. Edison's . . . . . . . . . . .  1 1 6  
Paul's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *38 ods of, by .t'rof. U. U. Marsh. A valuable and Pavements, street. by Gen. Q. A. Gillmore . 1 5  Phonography, Neo, a practical shorthand for Orelde, new substitute for gold, composit'n . . .  1 9  interesting paper . . . . . . . . . . . . . . . . . . . . . .  1 93, 194 Pavements, street, comparative efficiency and • everyday use, by J. Richardson . . . . . . . . . . . .  * 3 1 6  

Organ, fiame, or pyrophone . . . . . . . . . . . . . . . . .  *3  5 '7 Paireontology, modern, present condition and cost of various kinds in use, by F. Shanly. . . 3 3  Phonoscopc and the phoneidoscope for showing 
organl great, Temple Church, London . . . . . . .  3'70 the future task of, by Carl Vogt . . . . . . .  249, 260 Pavilion, cricket; design for . . . . . . . . . . . . . . .  *29'7 the action of sound waves . . . . . . . . . . . . . . . . . .  * 1 3 '7  Organ c compounds artificial, syntheses of, by Palazzo Vendramin-Calergi, Venice . . . . . • .  *381  Pavilion, Judges , at the Centennial Exhibiti
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. Phosphate manure." by K. Walter . . . . . . . . .  322 

J. M. Stillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 66 Palate, cleft, congenital. hard rubber appliance Phosphate mines or South Carolina . . . . . . . .  322 
Organic Corms, artificial production of . . . .  3 '7 4 for, by Thomas Brian U-unning, M.D . . . . . .  * 144 PavillonLWomen's, at the Centennial. . . . . . . * 8 Phosphates, Charleston . . . . . . . . . . . . . . . .  : . . . .  1 8 6  
Organic substances, preservative for,Wickers- Palenque, Mexico, ruins at . . . . . . . . . . . . . . . .  *205 Peabody luuseum, Yale Collej!"e, New Haven, Phosphatcs, mineral, as fertilizers . . . . . . . . . .  1 28 
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d Ornaments, etched on arms and utensils . .  *3 6 1  Pantograph, Fenby's . . . . . . . . . . . . . . . . . . . . . .  *242 Pegging machines for shoes . . . . . . . . . . . . . . * 19 '7 � � II Ornaments for decorative painting . . . . . . .  *202 Pantograph, new, by C. W. MacCord . . . . .  *424 Peirce, Prof. Benj. Biographical sketch . . . .  261 steel-like metals, by R. Brown . . . . . . . . . . . . . .  202 Ornaments for panels . . . . . . . . . . . . . . . . .  *8 1 ,  *82 Panzerkanone ... or masked gun, Krupp's . .  * 69 Pen, electric, improved . . . . . . . . . . . . . . . . . . . . . .  *414 Phosphorus, properties, modifications, combi-OrnalUents for the mantel and the wall, now to Paper dnd ink, fireproof . . . . . . . . . . . . . . . . . . . . .  1 5 8  Pen, electric, or horograph . . . . . . . . . . . . . . . . . .  * 1 8 3  nations� and aistr.ibution of . . . . . . . . . . . . . . . . . . .  293 

make, by G. M. Hopkins . . . . . . . . . . . . . . . . . . . .  * 1 1 2  Paper and wood, how to crystallize . . . . . . . . .  34 Pen, electric, a simple . . . . . . . . . . . . . . . . . . . . . . • .  *166 Photo-oath, qUIck . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 Ornaments from Salisbury Cathedral . . . . .  * 1·91 Paper bags, method of manufacture . . . . .  * 191 Pen, rmeumatic, improved . . . . . . . . . . . . . . . . . . . .  *49 Photo-block. printing, improvements in . .  *423 Ornaments in etching for an iron casket . .  *321 Paper oags, waterproof, how to make. . . . .  . .  25  Pencil, adding, Leuner's . . . . . . . . . . . . . . . . . . . .  * 1 '70 Photo-burnishing. . . . . . . . . . . . . . . . . .  . . . . . . .  6 1  
Ortboclase, o r  COmmon feldspar, nature, varie- Paper, blotting} how made . . . . . . . . . . . . .  . . . . . .  1 '7  Pencil. adding, Smith and Potts' . . . . . . . . . . . . .  *34 Photo-copying, by Jobn Nicol, Ph.D . . . . . .  4 

ties, and uses of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '72 Paper canes, now to make . . . . . . . . . . . . . . . .  *363  PenCil, lead, manufacture, history of . . . . . . . . 1 5 '7  Photo-cement, 8traub's . . . . . . . . . . . . . . . . . . . . .  6 1  
Osmogene, Selwig and Lange's, for clarifyin'l" Paper, collodIO-chloride . . . . . . . . . . . . . . .  1 1 1 ,  4 1 4  Pencils, colored, how made . . . . . . . . . . . . . . . . . . .  1 8 5  Photochromo pictures . . . . . . . . . . . . . . . . . . . .  121  

sugar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *34'7  Paper, color designs on  . . . . . . . . . . . . . . . . . . . . . .  *331  Pencils o f  silver nitrate, how to  make . . . . . . .  8 1  Photocollotype pl·ocess . . . . . . . . . . . . . . . . . .  1 '74  
Ostrich Ceathers, bleaching of . . . . . . . . . . . . .  192 Paper, copying, how to make . . . . . . . . . . . . . . . .  1 63 Pendulum, electric, motor, Higgs' . . . . . . . . . .  *68  Photo-developing dish, Williams' . . . . .  , *341  
Ostrich featl;Iers. dyeing, by  Paul Alex . . . . .  26iJ Paper cutter, Brown and Carver's . . . . . . . . . .  *34 Pendulum, horizontal. Zollner's . . . . . . . . . . .  * 1 12 Photo-electric apparatus for medical st
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Ostrich parks of Algiers . . . . . . . . . . . . . . . . . . .  *200 Paper, electric, how to make . . . . . . . . . . . . . . . . .  2'74 Pendulum, improved, Redier's . . . . . . . . . . . . . .  * '73  
Ostriches and ostrich farming, by M .  A .  Mathew. Paper, expansion of . . . . . . . . . . . . . . . . . . . . . . . . . . .  231  Pendulum, regulator, electric. Tahier's . . .  * 1 6 3  Photo-electro meta1lurgy, by W. Watts . .  220 

66  Paper, fiy, RtiCky, recipe for . . . . . . . . . . . . . . . . .  1 6 9  Penn, John the eminent mechanical engineer. Photo-engravIng, by David Bachrach, Jr. 1 3 8  
Ostriches, shipping of from Cape Town to Aus- Paper for bank bIlls and bonds, how made . . . 290 biOgraphicai sketch, with portrait . . . . . .  . . .  * 1 6 1  Photo-engraving, by J. Waterhouse . . . . . .  1 5 8  

tralid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *401 Pa l.er, fUmi!!"ating, how made . . . . . . . . . . . . . . . .  1 59 Penn. William. gra,ve of . . . . . . . . . . . . . . . . . . . . .  *302 Photo-engraving, Dawson's method . . . . . . 3 6 6  
Otter. sea, habits o f  . . . . . . . . . . . . . . . . . . . . . . . . . .  *395 Paper, gelatme, aniline fuming for . . . . . . . . . . .  226 Pennsylvania Steel Co., description of the Photo-engraving, electric, by J. Waterhouls4
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Oven, baker's, gas-heated, new . . . . . . . . . . . . . . .  401 Paper, history of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'74 works of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  333  
Oven, coking. Aitken's . . . . . . . . . . . . . . . . . . . . . . .  *66 Paper, how to  coat with gelatino-chloride or  Pens, steel, howmade . . . . . . . . . . . . . . . . . . . . . . . . . .  60 Photo-engraving, grain in  . . . . . . . . . . . . . . . . .  268  
Oven, portable, Macalpin's . .  . . . . . . . . . . . . . . .  *248 bromIde, by  T .  G .  Whaite . . . . . . . . . . . . . . . . . . .  *331  Pepper, Cayenne, microscopic study 'of, by  '1'. Photo-engraving, Gillot's method . . . . . . . . .  1 1 2  
Ovens. glass-melting, notes on . . . . . . . . . . . . . . . . 1 1 6  Paper, how to coat with photographic prepara- Greenish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *26 8 Photo-engraving, improved, Michaud's. 1 8 4  
Ovens (or bread, Lamoureux's . . . . . . . . . . . . . .  *3'71  tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 9  PepperlUlnt, Japanese, by E .  M. Holmes . . .  3 8 8  Photo-engraving  in half-tones . . . . . . . . . . . .  14 1  
Overstral� in  !ron and other metals, new Paper. how to  dye with aniline colors . . . . .  . . .  89 Pepsin, how to  prepare, by  Dr. J .  Adolphus . 161  Photo-engraving, new method, Garnier's.3 12  

met,hoJ o f  detectmg� by R. H. Thurston . . .  * 1 3 8  Paper, how to marble . . . . . . . .  . . . . . . . . . . . . . . . .  1 1 9  p
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Photo-engraving on zinc or copper, by Leon 
Owl-critic, t.he, by .J .  T .  Fields . . . . . . . . . . . . . .  1 86  Paper, how to waterproof . . . . . . . . . . . . . . . . . . . .  9 6  I, Vidal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  344 Oxalic acid in fungi, by W. M. Hamlet . . . . . .  92 Paper, how .waterproofed . . . . . . . . . . . . . . . . . . . . .  39 316 Photo-engraving process for surface print-
Oxen, tlereford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *4 Paper, luminous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  398 Percolating and filtering stand, new, by Joseph ing. by H. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 '7 
Oxygen and hydrogen, liquefaction of. by Raoul Paper-lURking, improvements in . . . . . . . . . .  28 '7 P. Remington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1  09 Photo-enlarging. new departures in . . . . .  . 4  08 Pilloot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 128  Paper making in Maine . . . . . . . . . . . . . . . . . . . . . . .  363 PerC orating and folding machinery, Lawrence's. Photo-enlar�ements on canvas . . . . . . . . . . .  260 
Oxygen, . apl?arat� for. produc��on of from at- Paper negatives (see .Negatives). * 1 32 Photo-exhibits of the South London Photo-

musphe,·IC aIr by dialYSIS, Margi S . . . . . . . . . .  *36'7 Paper, photo, how to silver . . . . . . . . . . . . . . . . . . .  63 PerC"me pomades, how prepared . . . . . . . .  *288 graphic I:>ociety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 0  
Oxygen, electrified, and linseed oil . . . . . . . . . .  2 4 1  Paper, photographic, sensitized, treatment . .  369 Perfumery, by W .  A .  Saunders. A valuable and Photograph enlargements . . . . . . . . . . . . . .  * 149 
Oxygen. free, in  water. method of  determining, Paper, photo-lithographic, by J .  Husnic. . . . .  83  practical pappr upon the preparation of  perfume Photograph, instantaneous, by  E .  Boivin . .  1 3 8  

by J .  Koenig and C. Krauch . . . . . . . . . . . . . . . .  *258 Paper pulp, black, how to make . . . . . . . . . . . .  249 extracts, WIth fonnuloo for the preparation of Photograph, ten feet long, and how albumen-
Oxygen from bleaching powder, apparatus for Paper pulp, ooiler and process, Roeckner's .. *44 the most prominent and popular perfumes now ized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 

mdKmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3 14  Paper pulp machine. Lebrousse's . . . . . . . . . . .  *1 '70 on the market, directions for the preparation and Photographers, physiological hints to . . . . .  128  
Oxygen in  the air, deficiency, insensibility fro� Paper, ready-sensitized, treatment of . . . . . . . .  369 compounding of the ingredients. etc . . . .  . . . . .  65  Photographic action, spectroscopic study of. 

by Dr: W. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8  .. Paper, rice, Chinese, how made . . . . . . . . . . . . . .  1 6 1  PerCumery for the handkerchief, a large number 391 
Oxygen in ebullition, temperature obtained by, Paper-ruling machines, Hickok's . . . . . .  ' " *396 of choice recipes for . . . . . . . . . . . . . . . . . . . . . . . . • . .  281  Photographic-camera lenses, improvement 

by S. Wroblewski . . . . . . . . . . . . . . . . . . . . . . . . . . . .  424 Paper. test, for ammonia. new and delicate . 326 PerCnmery. fiowers used in. An interesting in. Steinheil's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *4'7 
Oxygen in steels, by S . Kern . . . . . . . . . . . . . . . . . .  89 Paper. test, use of in disease, by Dr. W. H. Bent- paper by W. A. Wrenn, to which is appended Photographic establishment of Wm. Eng-
Oxygen ill the sun, Prof. Draper's account of the ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290 numerous formulre for making choice perfumes land . . . . . . . . . . . . . . . . . . .  , . . . .  ' " . . . . . . . . . . . . . .  *230 

didcovery of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193  Paper, thallium, as an ozonometer . . . . . . . . . . .  2'76  for t.he handkerchief· . . . . . . . . . . . . . . . . . . . . . . . . . . .  380 Photographic field-glass, new . . . . . . . . .  *332 
Oxygen light, production of . . . . . . . . . . . . . .  *419 Paper trade, technology of, by William Arnot. PerCumery" a choice collection of formuloo for, PhotographiC films, how to strip from glass. 
Oxygen, lines of, identity with solar linesl by An interesting treatise, giving full and practical by Alex. B. Levi, Ph.G . . . . . . . . . . . . . . . . . . . . . . . . .  202 268 

Prof. lIenry Draper . . . . .  . . . . . . . . . . . . . . . . . . . . . .  94  particulars regarding every department of  paper PerCumes and essential oils, by  Laurent Naudin. Photographic gun� Marey's . . . . . . . . . . . . . .  *336 
Oxygen, manufacture of . . . . . . . . . . . . . . . . . . . . . .  1 1 9  making, and describing the most reccnt and best describing a new mode of extracting essences and Photographic Hall at the Centennial . . . .  * 1 0 
Oxygen, manufacture of from atmospheric air. processes and machines in use . .  1 09..! 1 1 0" 1 1 6" perfumes by volatile solvents with the aid of a Photographic Image, latent, substances that 

Brl ll process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *300 1 1 7, 1 1 � . 12:s vacuum and cold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  406 have the power of  developmg, by M. C .  Lea.239 
Oxygen, presence of in metallic silver, by Mr. Paper, wall, arsenical, and artificial t1owers, dan- Pernettyas.-Lilies and their culture . . . . . .  *3 '73 PhotographiC image, what It I s.,  by Dr. T. H. 

Dumas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 8  gers from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'72 ) erpetual motion . . . . . . . . . . . . . . . . . . . . . . . . . *410 Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *28 8 
Oxygeu, retort �or, Cha<1-'Yick's . . . . . . . . . . . . . .  *'7'7 Paper. wall, ornam�ntal, !1�Sign.s for . . . .. . .  *3 1 0 Perpetual motion, Ga¥Igee's . : . . . . .  " . . . . . . .  *2� 1 Photographic lens, �ew, Voi�l�nder's . * 1 .1 6  
Oxygen, t!Ie actIve condItIOn of . . . . . . . . . . . . . .  335  Paper, water-mark m, or� of . . . . . . . . .  . . . .  294 1 Perry, . Prof. John, bIOgraphICal sketch, WIth Photograp�lc nO.tes � Jntcnslfy�g ; copymg 
Oxygen, l Iquid, n.ensity of . . . . . . . . . . . . . . . . . . . .  1 1 3  Papers. ornamental, machines for the produc- portraIt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *336 photos a t  mght ; SIde-lights ; blottmg-paper ; a 
Oxyhydrogen I�ght,. experiments on . . . . . . . .  6 tioa of. Tulpin's . . . . .  , . . .  " . . . . . . . . . . . . . . . . . .  *21 1 Persia, life in . . . . .  : . . . . . . .  : . . .  : . . . . . . . . .  , . .  : . . .  1 8 4  good df;lveloper ; phot!l-burnishing ; photo-trans-
Oxyhydrogen lIghtJ ZIrconia for . . . .  . . . . . . . . .  93 P�pler �ache, applIcation of to the bottoms of .P�rspectlve and itS applicatIO� t!l artIstI,! dra.w- parenCIes ; good muCilage . . . . . . . . . . . . .  , . . . . . .  �1 
Oyster, the enemY OI the . . . . . . . . . . . . . . . . . . . . .  95 Iron ShIps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66 Ing. Afaper by J. R. Allen, gIvmg by aId of a I Photographic notes : Mr. Warnerke s new dis-
Oyster eggs, artificial fertilization of . . . . . . . . .  2 10  Papin, Denis. Biographical sketch, with engrav- series 0 models an explanation of the funda- covery; method for converting negatives directly 
Oysters, drtificial propagation of . . . . . . . . . . . . . 345 ing of the bronze statue recently erected to him mental laws of perspective, and inquiring how into positives ; experiments on the sensitiveness 
Oyster .. , rearing of from artificially fertilized at Blois, France . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *264 far they are applicable to artistic drawing. *403 of coal oil ; bitumen plates ; method for topo-

eggs,1;6gether with notes on pond-culture, etc., Papyrograph. the . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225 Perspective in one lesson! by H. F. Liebbe. A graphic engravings,; succinate of iron develope'1 
by John A. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  422 Papyroxyline, fonnulas for . . . . . . . . . . . . . . . . .  1 1 0  valuable paper. giving a c ear exposition of the method of making rriable hydro-cellulose . . .  286 

Oysters, sew:age ip., by Dr. C. �: Cameron . . . .  3.00 Papyri, l!lgyptian, discovery of . . . . . . . . . . . . . . .  298 principles of perspective, with a full page of Ph�tographlc preparations, coating paper 
Ozokerlte, Its.ongin, compOSItIOn, and techmcal Paramn, amorphous . .  : . . . . . . . . . . . . . . . . . . . . " . 3 '79 figures to il�ustrate �he r�les . : . . . . . . . . . . . . . . .  :*64 wIth . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  339 

uses. by O r .  LIst . . . . . . .  . .  . . . . . .  . . . .  : . . . . . . . . . .  36 Paraftln 011, heavy, m pharmacy, by Charles Peru, American engineering m, by W. H. CIll<,y. Photographic printing process, PortugUl se. 
Ozokerlte, or earth-wax, deposltsm Europe and Syme •• Ph.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 0  1 36  1 38 

America, by W. L. Lay . . . . . . . . . . . . . . . . . . . .  , . . .  401 Paramn spUnts, by W. MacEwen, M.D . . . .  1 46  Peru, wonderful railways of, by Dr. Heath. 1 66" PhotographiC printing, roller frame for . * 3  59 
Ozonator ... new, Leeds' . . . . . . . . . . . . . . . . . . . . . .  * 1  '7 1  Paramn, metnod of manufacture . . . . . . . . . . .  1 1 9  1 66 Photographic prints, how to render trans-
Ozone and the atmosphere, by Albert R. Leeds. Parallel cnrves, by Prof. C. MacCord . . . .  *420 Peruvian antiquities, by Dr. E. R. Heath. A parent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29'7 

A valuable and important paper . . . . . . . . . . .  * 164 Parallel rod. standard, for locomotives . . .  *296 valuable and comprehensive paper containing Photographic prints. a new process for . . . .  21 or 
Ozone, liquefaction of, and on its color in the Paralysis and convulsions as effects of organic many facts not hitherto known . . . . . . . .  1 6 8 .  1 59 Photographic residues, liow to collect and 

gaseous state, by P. Hautefeuille and J .  Chap- disease of the brain, by C. E. Brown-Sequard, Petrolatum in officinal ointments . . . . . . . . . . .  409 work up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . « 3'7'7 
puis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 66  M.D. A series of eight celebrated lectures de- Petroleu�! amount of remaining in Pennsyl- Photographic _astes. reduction of . . . . . .  346 

Ozone, lines of discovery in the history of. A livered at the Bellevue Hospital Medical Coilege, vania and .New York, by H. E. Wrigley . . . .  *341 Photo�llthographlc pro cess, Butter's. :. 22'7 
valuable paper, by Albert R. Leeds, Ph.D . . .  222 101 , 102, 103t 104, 109, 1 12. 1 1 9, 121 Petroleum and coal blast furnace, Caldwell. *8 Photogr� phlng by gaslight, by J. Urie . . . .  22 2  

Ozone. liquefaction of, and its color i n  the gase- Paralysis, cure of  oy nerve stretching. . . . . .  68 Petroleum and its examination ; a new mode of Photographing colors . . . . . . . . . . . . . . . . . . . . . . . 2 1 6  
OUR state, by Hautefeuille and Chappuis . . . . .  2 '7 1  Paralysis, saturnine, elimination of lead in. 8 1  analysis of petroleum and its products, by A. Phot . .  graphlng interiors . . . . . . . . . . . . . . . . . . . .  121  

Ozone, transformation of  into oxygen by heat, Paranthracene. a new organio substance sensi- Bourgougnon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *204 Photoll:raphiltg machinery . . . . . . . . . . . . . . . . .  3'73  
by Ira Remsen .: . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  336 tive to light .: . . . . . . . . . . . . . . . . . .  : . .  : . . . . . . . . . . . .  3 '7 5  Petroleum and its proaucts . . . . . . . . . . . . . .  ; . . .  3 86  Ph�tograp�tng on  a scale o f  nature, optical re-

Oz�n,e, productIOn of by heatmg substances con- Paris, cleansmg of, by �r. Y.aISSIere . . . . . . . . .  64 Petroleum as fuel . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 1  qUIremems for. . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . .  3 19  
tammg oxygen, by  Dr. A. R .  Leeds . . . . . . . . . .  2 '72  Paris Exhibition, curIOSItIeS of. . .  . . . . . . .  1 45  Petroleum benzin m pharmacy, by L.Wolff .. 6 8  Photographing on wood, by J. T. Taylor . .  428 

Ozonizer. electrical, Leeds' . . . . . . . . . . . . . . . . .  *203 Paris Exhibition prIzes, 1878. Full ofticial list of Petroleum. conveyance of by pipe lines. Loca- Photographing sounds, the possibility of . .  39 
Ozonometer, thallium paper as . .  . . . . .  . . .  2'75 the. awards. iI?- the American department, enume- tions of the lines and total mileage o f  pipe em- Pbotographs, antimony, how made . . . .  . . . .  22 

ratmg exhIbIts and names and addresses of ex- ployed . . .. . . . . .  . . . .  . . . .  . . . . . . .  . . . .  . . .  . . . . . . . .  . . . .  60 Photograpbs, beetroot . . . . . . . . . . . . . . . . . . . . . .  1 66 P hibitors, with kind of prize awarded . . . 1 49, 1 60 Petroleum, chronology of. Interesting facts re- Photngraphs, enameling or glazing. . . . . . . .  4'7 
Paris green as an insecticide, how to use . . . .  400 garding the parlyhistory of the petroleum indus- Photographs, encaustic, on porcelain, glass, 

Paella, decapitated, how constructed . . . . . .  *3'76 Paris green, how to apply to plants . . . . . . . . .  1 44 try and its present status . . . . . . . . . . . . . . . . . . . . .  323 etc., new process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 34 
P,lcklng, metallic, Jackson's . . . . . . . . . . . . . . . *1 1 5  Park, Yellowstune Nat., attractions . . .  230, 40'7 Petroleum, crude, in consumption . . . . . . . . . .  242 Photographs for studying movements of ani-
PacAitlg, piston, Giffard's . . . . . . . . . . . . . . . . . . . .  * 19  Parkesine, x.llonite or celluloid . .  " . . . . . . . . . .  22'7 Petroleum, deodorizing, Johnson's method. 39 mals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *404 
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Photo-plate process, new . . . . . . . . . . . . . . . . 126  Pipes of  all peoples . . . . . . . . . . . . . . . . . . . . . . . . . .  7(-336 full details in regard to the best methods of per- Poultry cholera, a g'overnm't paper on, giving 
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Press, filter, Foakes' . . . .  . . . .  . . . . . . . . . . . . . . . .  * 3 9 1  I' Pro top laslll, structure of .  . . . . . . . .  . . . . . . . . .  * 8 '7 
Press, filter, for treating oleaginous seeds . .  * 3 5 8  Protozoa, flagellate, by W. Saville Kent . .  * 126 
Press, hay, Piiter's . . . . . . . . . . . . . . . . . . . . . . . . . . .  *3'71  [ Prunes, how made . . . . . . . . . . . . . . . . . . . . . . . . . . .  90 
Press, hydraulic, Brinck and Huber's . . . . . .  0)('3 8 '7 ,  Pruning fruit trees, method of . . . . . . . . . . . .  * 109 
Press, hydraulic, by Prof. Perry . . . . . . . . . . . .  *366 Prussian blue, manufacture of from spent 
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Pressing Illachine for bran, etc. ,  imp'd . . .  *394 Psychical Research Society, Reichenbach and. 
Pressing machine for cloths, Gessner's . . . .  *344 394 
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ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *33'7  Public buildings, Philadelphia . . . . . . . . . . . .  ';:·33 
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in. by L. Vidal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  Pnlp, paper, machinc for. Lebrousse . . . . . .  * 1 '70 
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1 PUIllP, air. condensor. Tangye's . . . . . . . . . . . .  * 109 
Printing, photographic. processes . . . . . . . . . . .  3 .� 1  PUIllP, air, mercurial, how to make, by G. M. 
Printing, photo-lithographic . . . . . . . . . . . . . . . .  25 '7 HOpkIllS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *224 
Printing, pigment, permanent, in photography. ;PUDlP, a�r, illt?rcurial, Neeson's . . . . . . . . . . .  *�89  

1 44 PUIllP, all', Nmgara duplex . ' "  . . . . . . . . . . . . .  ,,32 
Pl'lnt!ng plates, heli'!typic. how to  make . .  205. PUIllP, air,Sprengel, an  improvement on, by ,Prof. 
Printing plates, musIC, new method of pre- O. N. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1.'240 

pat'in� . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89 PUIllP, air, Sprengel. Rood's modification . .  *303 
Printing press, copper plate, Marcilly·s . .  0)('408 PUIllP, air, Wylie's . . . . . . . . . . . . . . . . . . . . . . . . . . .  -* 33  
Printing press, eylinder, Derrlcy's • . . . . . . .  * 1 65 PUHlP, centrifugal, and steam engine, Lawrence 
Printing prcss, TJang-haday·s . . . . . . . . . . . . . . . . *34 and .Porter·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *22 
Printing press, Degener and Weiler·s . . . . . . .  *33  PUIllP, centrifug-al, and 3-cylinder engine, 
Printing press , oouble. Hoe's . . . . . . . . . . . . . . . .  *46 llrotherwood's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *34 
Printing press, fast, for engravings . . . . . . . .  *41 '7 Pnlllg, centrifngal, for ships, Allen·s . . . . . . .  *333 
Printing press, Kidder·s . . . . . . . . . . . . . . . . . . . . .  *308 PUIllP, feed water, Gauchot·s . . . . . . . . . . . . . . .  *40'7 
Printing pl·ess. Liberty . . . . . . . . . . . . . . . . . . . . . . *33 PUIllP, tire, and steam engine combined . . .  *408 
Printing press, multicolor. new . . . . . . . . . .  *242 PUIllP, fire-engine, improved . . . . . . . . . . . . . . .  * 120 
Printing press, rotary. for illustrated papers. PUIllP, gas-tar, improved . . . . . . . . . . . . . . . . . . . . .  -*89  

Alallzet's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -*1 56  PUIllP gearing. Leamington Water Works . 0)('206 
Printing press. two-color, Alauzet·s . . . . . . .  0)('2'7'7  PUlllP, horse·power, simple, how to make . . .  0)(,3 8  
Printing press, Victory . . . . . . . . . . . . . . . . . . . . . .  0)(''76 PUlnp, injection, Laurent and Collot·s . . . . .  *358  
Printing press, zincographic . . . . . . . . . . . . . . .  *290 PUIllP, mining, Blake·s . . . . . . . . . . . . . . . . . . . . . . . .  *63 
Printing' presses, taking-off apparatus, Smith's. PUlllP, lnining-, improved, Silver's . . .  ' . . . . . . .  *23 

*263 Pnlnp, pendulum. tltannah's . . . . . . . . . . . . . . . .  * 104 
Printing processes, autographic, modern, de- PUlnp, rotary, Doremus' . . . . . . . . . . . . . . . . . . . . . .  * 1 9  

scription o f  several, such as the lithographic, PUIllP, sand, Clift·s . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 5 '7  
the electro-chemical , the papyrograph, electri- PUIllP, steam, differential. Davey'S . . . . . . . . .  * 149 
cal pen, Zuceato's method, collography, blue PUIllP, steam, double-acting, Ashworth·s . . .  *34 
process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  225 PUIllP, steam, improved . . . . . . . . . . . . . . . . . . . . . .  * 8 '7  

Printing processes. b y  C .  Baumann . . . . . . . . . .  82 PUlnp, steam, Norwalk . . . . . . . . . . . . . . . . . . . . . . .  * 3 1  
Printing processes, photographic, i n  the service PUIllP, steam, pulsating . . . . . . . . . . . . . . . . . . .  *2'7'7 

of  the Portuguese government . . . . . . . . . . . . . . .  1 23 PUIllP, steam, rotary, Bartrum and Powell's. 
Printing processes, Woodbury . . . . . . . . . . . . . . .  2 1 3  '* 149 
Printing receipes for fabrics . . . . . . . . . . . . . . .  208 PUIllP, steam, Syers' . . . . . . . . . . . . . . . . . . . . . . . . . .  0)('49 
Printing, silver, permanent . . . . . . . . . . . . . . . . .  . 406 PUlnp, vacuum, and st(!am engine combined, 
Printing surfaces and pictures by photography, Gleason's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *31  

by 'l'homas Bolas . . . . . . . . . . . . . . . . . . . . . . .  143 ,  14'6 Pnlllp, vacuum, Sprengel. application o f  in  fill-
Printing woolen, colors for, recipes . .  . . . . . .  64 ing barometer tubes, by E. 1<'rancis . . . . . . . . . .  * 19  
Printings, photographic, b y  J .  L .  Gillon . . . . 1 44 Pnlllping engine, Corliss, for Pawtucket, R I. 
Prints, blue. large, how to make . . . . . . . . . . .  . 421  * 1 8 3  
Prints, blue, o n  paper, wood, etc., b y  T .  C .  PUlllping engine, Cornish, for Hull (Eng.) 

Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 Water Works . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 '7, 0)('23 
Prints, how to mount without distorting . . .  423 Pnniping engine, direct acting. Mathieson·s. * 1 1  
Prints, faded, treatment of for copying . . . . .  248 PUlllping engines for the 1<'errara Marshes. 
Prints, fireproof, how to make . . . . . . . . . . . . . . .  3 1 1  Northern Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0)('9 
Prints, photochromic, process for, by Leon P��Iping .engine of the Lehigh Zinc Work,�, at 

VIdal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5  Ji rl8,Jensvllle. Pa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ·32 
Prints, photographiC and other. how to render PUlllping engine, Pearn and Co.'s . . . . . . . . . . .  *6'7 

transparent. by B. W. Poston . . . . . . . . . . . . . . . .  29'7 PUlllping engine, steam, direct acting. com-
Prints, photographiC, how to enameL . . . . . . .  6'7 pound, 'tang-ye's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *41 
Prlslll, how Newton mquired into the meaning PUlllping engine, steam, Rumblc's . . . . . . . .  0)(· 1 54 

of cohn's with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 5  Pnmping engine, underground, improved . .  0)(' 7 8  
Prislll with wide-angled aplanatics . . . . . . . .  0)('234 Pnlllping engine, Walker's . . . . . . . . . . . . . . . . . .  ,,. 19  
Prislllatic instrulllent, novel, for lighting u p  PUlllping engine, Worthing·ton's . . . . . . . . . . . .  *56  

the dark cavities o f  the body . . . . . . . . . . . . . . .  0)('21  0 PUlllping engines for city water supply and tire 
Prison, Auburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248 protection, Holly system of . . . . . . . . . . . . . . . . .  * 140 
Prizes, awards of at Paris Exhibition, list of. Pnlllping engines for Newent Collieries . . .  *219  

1 49, 1 50 PUlllping engincs o f  Covington. Ky., Water 
Pro be and extractor, electric, Trouve·s . . . . . .  *29 Works . . . . . .  " . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  . . . . 4 
Proo1"s, over-printed. reduction of . . . . . . . . . . .  293 PUlllping eng'ines of S.S. Gallia . . . . . . . . . . . .  *212 
ProJectile-velocillleter, Sebert's . . . . . . . .  * 1  '7'7  PUlnping engines of  the Lawrence, Mass., Water 
PrOjectiles and armored targets. recent trials of �Worj(s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 66 

in �]ngland . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . .  * 14 8 PUlnping Illacltine for forcing gas directly ill-
Projectiles, apparatns for measuring and regls- to the mains ; a new system of supplying' gas 

tering the laws of motion of . . . . . . . . . . . . . . . .  *254 direct to the consumer . . . . . . . . . . . . . . . . . . . . . .  *231 
Projectiles, manufactnre of, by J. Davidson. PUlllping station, Boston . . . . . . . . . . . . . . . .  *3 '7 8  

*310  PUIllPS, compound, Worthington's . . . . . . . .  *289 
Propagating box, ,lOW to make . . . . . . . . . .  'X'330 PUlnps, horse power, Nives' . . .  . . . . .  *424 
PropeneI', ddjustablc:. lle\·is· . . . . . . . . . . . . . . . .  0)('93 PUlllPS, oscillating motor for . . . . . . . . . . . .  ,('3'76  
Prop .. Uer dnd propeller shaft of  the steamer Pumps, primer for, Normand·s . . . . . . . . . . . .  *3'79 

Thetis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 8 1  PUIllPS, regulator for air-chambers of . . . . .  *283 
Propeller, D e  Bay·s . . . . . . . . . . . . . . . . . . . . . . . .  *250 PUlnps, rotary. improved, Crocker's . . . . . . . .  *12 
Propeller, De Bay. performance of  . . . . . . . .  2'70 Pnllll)S, steam, antique and modern . . . . . . .  * 1 1 5  
Propell< r  engine, novel, by Prof. C. W. Mac- PUIllPS, three-throw. Hayward and Tyler . -* 105  

Cor(l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *41 5 Punch, concentric, for cutting out washers, 
Propeller, feathering', 'Yelton's . . . . . . . . . . .  -X· 338  Schwab's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *323 
Propeller for \'elocipcdes a!ld slcighs . . . . . .  0)(' 1 59 Punch, spiral, Kennedy's . . . . . . . . . . . . . . . .  *125  
PropeU .. r ,  new, Rankin's . . . . . . . . . . . . . . . . . . . .  *29  Punchtng and shearing machine, quadruple, 
PropelJer pattei'ns, Osten's method of making. hydraulic, Chapman·s . . . . . . . . . . . . . . . . . . . . . . . .  *'75  

'*92 Punching and shearing machine, Berry and 
Propell -r, screw, assistant, McKenzie·s . . .  0)('200 tlon·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *59  
Propeller, screw. Crooke and Mylchreest.0)(·2'78 Punching Press, Merriman·s . . . . . . . . . . . . . .  *34  
Propeller, screw, Dc  Bay's ; also apparatns for Purifier and feed-water heater, tltrong·s . .  *363 

testing Screw propellers . . . . . . . . . . . . . . . . . . . .  ,1· 1  '70 Purifier, condenso. for gas. Chevalet·s . . . .  *363 
Propeller, screw. Collis Browne's . . . . . . . . . . .  'X'2'7 Purifier, gas, Pelouze's . . . . . . . . . . . . . . . . . .  *234 
Propeller, screw. l'1yre's . . . . . . . . . . . . . . . . . . . . .  *'74 Purifier, gas, tltill's . . . . . . . . . . . . . . . . . . . . . . . . . . .  0)(· 5 8  
Propeller, screw. improved, b y  J .  E .  Wilson. * 1 Purifier, midolings. Excelsior . . . . . . . . . . . . .  -* 1 8  5 
Pi'opeller, screw. Mallory . . . . . . . . . . . . . . . . . .  -* 1 45 PuriJier, middlings. electrical, Osborne·s . .  *235 
Propeller, screw. Thornycroft·s . . . . . . . . . . . . .  0)(' '7 '7  Purifier, middlings, Paragon . . . . . . . . . . . . . . . . .  *28 
Propeller scre""s, cause of vibration in . . .  349 Purifier, smoke, Johnson and Hobbs' . . . . .  *223 
Propeller screws. mechanism for raising and Purifiers, middlings, various systems of . .  -X· 101  

lowering, Brooks' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *20  Purple, London, as an  insectiCIde . . . . . . . . . . . .  2 18  
Propeller stealllship and double rudder. by  Pustule, malignant. how to  treat, by  Dr. C. A. 

Capt, -ladlc!" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 1  Leale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28'7  
Propeller, twin screw, engine for, Whiting. 0)('9 Pnt-Iog fastener. for temporary bridges, Boui!-
Propeller wheels, the work of, by H. C. Pear- lant·s . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  *239 

sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0)('2'78 Puzzle, ball, at Centenmal . .  . . . . . . . . . . .  *4'7 
Propellers, arrangement of, and form of stern Pnzzle, the square . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *21 

in screw ships, in  order to  obtain the best effect Pyorrhea alveolaris, diag'nosis and treatment 
in propulsion, by R. Griffiths . . . . . . . . . . . . . . . . .  1 8 1  of, by Dr. J. M. Riggs . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  

Propellers for war ships, new combination of, Pyramicl, the great, ascent of . . . . . . . . . . . . .  -*229 
by George Quick. RN . . . . . . . . . . . . . . . . . . . . . . . .  12 Pyralllid builders. tools of . . . . . . . . . . . . . . . . . .  *398 

Propellers, screw, action of,byJ. Howden.0)(·101  Pyralllicl, great and theories concerning it. by 
Propellers, screw, efficiency of . . . . . . . . . . . .  *208 Prof. H. I,. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 19  
Propellers, screw, experiments on  the position Pyralllid of  Meydoom . . . . . . . . . . . . . . . . . . . . . .  0)(,321  

of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0)(·2'72 Pyralllid, the great, by  R A .  Proctor . . . . .  0)(,332 
Propellers, screw, (see also Screw Propellers). Pyramids, Egyptian . . . . . . . . . . . . . . . . . . . . . . . .  *268 
Propellers, screw. S�artall's . . . . . . . . . . . . . . . .  -* 1 6  P.yrethrulll, c';liti vation of and manufactnre of 
Propnlsion, hydraulic, new system of . . .  0)(·3 5 '1 Insect powder frolll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  299 
Propulsion, marjne, possible i�provcm'� in. 6!) Pyrethruln the best insect killer . . . . . . . . . . . .  24'7 
Propulsion, marme, theory Of. recent IIIVestl- Pyrheliollleter, thc . . . . . . . . . . . . . . . . . . . . . . . .  *21 8  

�'atlOns on . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  . 1 2  Pyrogallic acid, dangers of, by Dr. T. L .  Phip-
Protoplaslll, a speculation on. by Persifor son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 2  

Fl'azer. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8 '7  .pyro-gallol for dry-plate development. . . .  2 '7 0  
Protoplaslll, by Dr. G .  J .  Allman . . . .  1 95, 196  Pyrollleter, Fischer·s . . . . . . . . . . . . . . . . . . . . . . .  * 198  

Pyrollleter, new, Main's . . . . . . . . . . . . .  . . . .  *33  Rails, steel, o f  various makes, comparative wear 
Pyrollleter, Seyfferth's . . . . . . . . . . . . . . . . . . . . .  *288  of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  192 
Pyrollleter, water, platinum, Hoadley's . .  0)('3 5 8  Rails, wear and tear of, apparatus to measnre, 
Pyrollleters, Zobel's . . . . . . . . . . . . . . . . . . . . . . .  * 1 '72 Kraft's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *25 1 
Pyrollletric instrulllents, new . . . . . . . . . . . .  256 Rail""ay accident at Morpeth, Bng-. . . . . . .  *'73  
Pyrophone, or  flame org-an, Kastner·s . . . . *35'7  Kail""ay accid't, remarkable, Hugstetten.*366 
Pyrotechny, coloreo fires for. recipes . . . . . .  49 Rail""ay accident, remarkable, on  the Chicago 
Pyroxyline. composition of, and the fnrmula of and Northwestern Railroad . . . . . . . . . . . . . . . .  0)('40 cellulose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23'7  Rail""ay accident, remarkable, near Ashtabnla, 
Pyroxyline, new solvent for . . . . . . . . . . . .  ' "  . 1 83 1 Ohio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 5 '7  
Pythons, cag-ed, experiments with, by Lieut. T .  Rail""ay apparatns, electric . . . . . . . . . . . .  * 3 1 5  

Hutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3 3  Rail""ay appl!ances at Philadelphia Ex  . . . . .  1 2 5  
I Rail""ay appllances, French . . . . . . . . . . . . . . .  * 1 '76  

q I Rail""ay, Atlantic and Pacifie . . . . . . . . . . . . . . .  432 
Rail""ay axle-boxes, improved . . . . . . . . .  * 1 1 '7  

quadrangle 0 1"  Muir College, Allahabad, Rail""ay axles, breakage of, data concerning, 
India . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0)(· 1 1 1  by W. Thamm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '7 6  

quadrature o f  the circle . . . . . . . . . . . . . . . . . . .  '*282 Rail""ay axles, friction of, experiments on . 1 91 
quadrupeds, British, ancient and ext.inct, by Railway brake (see Brake), 

Dr. A. Leith Adams. A highly interesting and Rail""ay, cable, at Giessbach. Sweden . . . . . *402 
valuable p�per . . . . . . . . . .  ; . . . . . . . . . . . . .  '72, '7�, '74 Ra!lway, Canada pacifi,c . . . . . . .  ; . . . . . . . .  2 5 1 ,. 304 

qnarries, freestone, N. tl, Wales . . . . . . . . . . .  -,..42'7 RaIl""ay car axle, Mlltlmore S . . . . . . . . . . .  *2'7'7 
qnarries, slate, applic. of  electric light in.*2'71 Rail""ay car axles, tests of  . . . . . . . . . . . . . . . . .  * 1 1 3  
qnarries, slate, of Monson, Me . . . . . . . . . . . . . . .  1 '7  '7 Raihvay car, compressed air . . . . . . . . . . . . . . . . .  -X' 1 8  
quartz crushing machinery, by John Richards. Rail""ay car construct'n, past and present . .  203 

319 Rail""ay car couplings, English. A very com-
quartz crystals, explosion of . . . . . . . . . . . . . .  3 '7 1  r.rehensive paper, containing descriptions and 
quartz ledges, the Cariboo . . . . . . . . . . . . . . .  0)(' 1 1 3  Illustrations of all the leading types of car coup-
quassiin, by A. Christensen . . . . . . . . . . . . . . . . . .  3 54  lers used i n  English railway practice . . . . . . . . .  *21 
quick Illatches, how to make . . . . . . . . . . . . .  209 Rail""ay car derrick, Vorng·s . . . . . . . . . . . . . . * 125  
quicksand, boring through at Minnie Pit . . 426 Railway car, dynamometric, French . . . . . .  *369 
quicksands, mode of making solid foundations RaU""ay car, run by accumulators . . . . . . . .  *408 

on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *23'7 RaU""ay car, refrigerating' . . . . . . . . . . . . . . . . . .  0)(·8 9  
quicksilver and sulphur deposits, and the borax RaU""ay car, refrigerating, Winant·s . . . . . . .  · 1 8  

lake of California . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 8  Rail""ay car, spring-propelled. Leveaux's . .  *4'7 
quicksilver Illine, Guadalupe . . . . . . . . . . . . . 8 1  Rail""ay car, spring-propelled. Steel and Aus-
quicksilver mines of California. g-eology of, by ten·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0)(·46 
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Tableaux, colored fires for, how to make and Telephone Jines, inductiOJ� in, by J. W. urqu- ! Thread lace, AmerIcan mode of making' . .  -X-34 how to use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 7  hart, C.E . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  *25 1 Thresher and horse power, Hofherr's . . . . . .  -X-49 
Tac�ygrap�, Meresse's, for enlargiI_ or re- 'relephone, Lippens' . . . . . .  . . . . . . . .  ,(,4 06 Throat di seases, vapors for inhalation in, six ducIng drawIngs . . . . . . . . . . . . . . . . . . . .  *332, ,*399 Telcpltone, micro, Dunand·s . . . . . . . . . . . . . .  ·*350  formulm for . . . . . .  . . . .  . . . . .  . . . . . . . .  . .  . . . . 27 1  
Tackle, lifting . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 19  'relepltone, microphone. Luedtge's . . . . . . . .  '* 193  ThunderstorJDs, by  Prof. 'I'ait. An  instructive 
Tacks, Iron, how to tin . . . . . . . . . . . . . .  . . . . . . .  7 'rel ephone, micro, Trouvc's . . . . . . . . . . . . . .  -l(- 1 56 paper upon a little understood subject . . . . . .  254 
Takiug-up JDo�ion, Sal!'ar's improved . . . *2.�7 Telephone, new form of, by J. M. Romanis. Tidal and river-water indicators. new . . . . .  *3 
Tan-bark pressIngmachIne . . . . . . . . . . . . . *330 * 1 1 7  Ti dal pier, Egerton's . . . . . . . . . . . . . . . . . . . . . . . .  -l(-.� 7  
Tanner's (Dr.) forty days' fast . . . .  -l(-242, -l(-244 Telephone, Philipp Reis the inventor of, b y  S .  Tide-po_ers, improved b y  A .  Mallory . . . .  *27 
Taunic aCid, apparatus for estimating. by HiI' P .  'I'hompson, B.A . . . . . . . . . . . . . .  . . . . . . . . . . . .  4 0 3  Ti des, causes of, new theory reg'arding, by Prof. WIlliam 'I'homson, F.C.S . . .  . . . . . . . . . . . . . . . . . .  -l(- 9 Telephonc, Pollard's . . . . . . . . . . . . . . . . . . . . . . *38  7 Elias Schneider . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . .  *83  
Tannic acid a s  a preventive o f  frilling and blis- 'relephonc, Preece's improvements in ; Edison's Tides, high, hypothetical, a s  agents o f  geolog'ical tel's . . . . . . . . . . . . . . . . . . . . . . .  . . . .. . . . . . .  . . . .  . . .  273 recent telephonic inventions ; Lyon's new trans· change, by VI'. J. S .  Newberry . . . . . . . . . . . . . . . .  336 
Tannic acid, various methods used in  its deter- mitting tplephones ; Niaudet-Breguet's watch Tides, influence of  in lengthening the day. by mination, vttlues of, by N. H. Darton . 3 3 1 ,  339 telephone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 63 Dr. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302 
Tannin from sweet fern, a new industry . . . .  1 0 1  Telephone receiver, alabaster, Gatehouse and TiJDber, modern substitute for, in building . .  252 
Tan nin, proportion of in the bark of some of Kemp's . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . ,(-380 TiJDber, pine. effect of prolonged stress upon the tree3 of the United States . . . . . . . . . . . . . . .  376  Telephone receiver. new form of, Blyth's . .  246 strength and elasticity of, by Prof. R. H. Thurs-
Tanning ; a paper on the first preparation of Telephone receiver, 'I'heiler's . . . . . . . . . . . . . .  *362 ton . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 297 green hIdes and upon mineral tanning . . . . . . .  273 Telephone, Reis', with his descriptIOn . . . .  *389 'riJDber, preservation of. A valuable paper. by 
Tanning liquor for textile fabrics, recipe . . . . . 39 Telephone signal, vibrating bell, Jacobi's.*345 W. Putnam, A.S.C.E . . . . . . . . . . . . . . . . . . . . . . . . .  236 
Tanning process, improved, Heinzerling's . .  208 Telephone, sound and the, by Clarence J. T!JD ber, protection of ag'ainst the teredo . * 1 1 3  
Tanll!ng pr�cess, !lew, Johnston's . . . . . . .  -X· 5 5  Blake, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 8  TIIll ber, unconsldered nses of . . . . . . . . .  1 3 7, 168  
'ranlllng, sCl.once m .  by.H. R .  Proctor . . .  . . .  96 Tel epholle, static, by  Prof. A .  E .  Dolbear . .  405 TiIlle, a glimpse through the corridors of. An 
Tapers, turmng' and fittmg, by Joshua Rose. A 'relephone system, Brown and Saunders' . ·*326 interesting paper by Prof. H. S. Ball. showing valuable prac;tical paper . . .  . . . . . .  : . . . . . . .  ; . * 1 8  'relephone system, Dr. Herz's . . .  -l(-27 '1 ,  -l(- 3 1 2  the important effect that the tides exert i n  modi-
Ta'pestry. pamted and woven, desIg'ned for the I Telel)holle, '1'e"tu's . . . . . . . . . . . . . . . . .  -l('406 fying the rotatIOn of the earth, and how such 1'0-CIty Hall of Lyons, by A. Dennelle . . . . . . .  * 7 5  Telephone, the first ; description of Reis' instru. tation will , at some epoch, become so slow that 
Tape-,vorJD, remydY for, by E. Freeman . .  50 ment. by SIlvanns P. Thompson . . . . . . . . . . .  * 395 our months will consist of  but a single day . .  322 
Tapioca, how cultIVated and prepared for mar- Telephone, the real inventor of, by 1If. Schup- 'riJDe, astronomical, instrument for marking. ket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  347 pert, M.lI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 3  Horn's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 1 3  
Tapping and scr�win.g I,?achine, Bowker's . .  -l(- 1 1  Telephone transmitters, Munro's . . . . . . . .  -l(·383  TiJDe globes, Juvet's . . . . . . . . . . . . .  . . ·X-257  
Tap for �ffervescmg IIqm<!s . . . . . . . . . . . . . . . . .  *27 i'i Telepholle transmission by sing'le wire and 24 TiJDe-regulator, city, Collin's . .  . .  . . . -l(' 1 60 
Taps, frICtIOnless, by Prof. .T. E. t'lweet . . . . . .  *43 Ader telephones, Moser's system . . . . . . . . . .  *406 TiJDe, standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *428 
Taps, how. constructed and how used. A valn- Telephone, trumpet, Herz's . .  . . . . . . . . . .  *339 TiIlle, telling the, by Prof. Waldo. An interest-able practICal paper. by Joshua Rose . . . . . . .  * 4 6 Telephone, working, how to make. by Goo. M. ing account of the instruments used III observa-
Taps, �ooden, how to proservo . .  . . .  . . . . . . . .  . 400 Hopkins. A valuable practical paper, contain- tories for determining time . . .  . . . . . . . . . . . . . .  266 
Tar dlst!llerie�" h,ow to extmguish fires in. hy i�lg directions for the constructiO!' of a c�eap, Thne, true, how taken by regular stellar obspr-Watso,! SmI�h, F .c.S . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 1  SImple telephone ; WIth five wOl'inng drawmgs, I vatlOns. by W. W. Alexander . . . . . . . . . . . . . . . . .  390 
Tartar�c aOld, process of manufacture, by R. and view showing line in pra<·tical operation ; Tin can JDachinery, Norton's . . . . . . . . . . . .  ,X· 398 

Worthmgton .. . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  19 with full instructions how to makc the magnets , Tin, crystallization Of. experiment on . . . . . .  -l(·262 
Tea, adulteratIOns of, method of testing, by A. W. size, and arrangement of wire. etc . . . . . . . . ,(, 1 42 Tin crystals, method of manufacture and char-Blyth . . .. . . . . . .  . . . . . . .  . . .  . . . . .  . . . .  . . . . . . . . . . . . .  201 Telephonic Indicator of the torsion and re- toristic reactIOns of . . . . . . . . . . . . . . . . . . . . . . . . . . .  249 
Tea, toxlO effects of, by Dr. yr. Morton: . . . . . .  2 10  volving speed of machine axles. by C. Hesio . 343 Tin-foil, application of to wall and woodwork 
Teeth, _apparatus for rotatmg m theIr sockets, Teleph ony, long distance, and Bennett's trans- dccoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  by J .  N .  Farrar, D.D.S . . . . . . . . . . . . . .  : . . . . . .  * 103 lators . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·X-373 Tin, how melted on a playing card . . . . . . . . . .  '�'243 
T(leth, cements for the ; and chemICal and phy- Tele-photography, method of, and apparatus Tin plate, how to erystallize . . . . . . .  . . . . . .  . . . .  3 1 3  sICal effects of different fillings upon. b y  <-'h"rles for sending pictures by telegraph . . . . . . .  . -l(-28 0 'rin, removal of from tin scraps, Gutensohn's pro-Mayr. . . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  : 291  Tele-photography, by Hhelford Bidwell . ·*290 cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 4  
Teeth, how to keep clean and in good condItlou. Telesco pc, catadioptric, Henry's . . . . .  . . . * 1 8 4  Tin ",craps, removal of tin from by electricity, by C. E. FranCIs .. D.D.H . .. . . . . . . . . . . .. . .  : . . . .  . 4 1 4  Tele .. cope, equatorial, simple. how to make. by by N. S. KeIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 
Teeth, oxychlorIde of zmc as a til lIng for, and K Lasant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *29 1 Tires and axles, steel for, by Benj. Baker . . . 332 combmati.on and therapeu�ic actiOn, of somc till- Telescope, equatorial, stand. simple, how to Tires, machine for short'ng and welding.-l(- 149 Ing matenals, by D. D. SmIth, D.D.S . . . . .  : . .  1 � 1 make, by '1'. D. Simonton . . . . . . . . . . . . . . . . . .  '* 7 8  Titration, apparatus for, Stock's . . . . . . . . . .  -l(- 1 69 
T�eth, repl�ntmg. and a new method of mgraft- Telescope for amateurs. Newtonian. directions To bacco at the Paris Exhibition. Valuable de-

mgporcelam crowns on natural roots, by G. W. for makmg. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . -l(- 1 79 tails of tobacco culture ; how to raise a good Weld. D.D.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 99 'relescope, how to make, by G. M. Hopkins. burning tobacco ; how to raise mild or strong to-
Tel.e(ltroscop�; i'\enlecq's apparatus for traps- Direc�ions, accompanied with a complete set of bacco. as required ; statistics of culture in Yari-

mIttlllg to a dIstance, throug� a telegraph WIre,., workmg drawings to a scale, whereby any per- ous countries of thc world ; particulars of snuff pICtures taken on the plate of a camera . . .  *271> son may easily construct, at small cost, a very manufactures, and the manufacture and flavor-
Telegraph, American rapid, in England . .  ·X-270 effective instrument . . . . . . . . . . . . . . . . . . *252 ing of chewing and smoking tobacco ; the most 
Telcgraph, apparatus for transmitting pictur('R Telescope, how to try and how to use, by L. approved processes and apparatus ; manufacture b� . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-28 0 Niesten. . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . . .  364 of cigars and ('igarettes ; statistics of annllal con-
Telegraplt, autographic, D'Arlincourt's . .  -* 166 Telcscope, modern. and what it has done for sumption and production . . . . . . . . . . . . . .  1 33, 1 36  
Telegraph cable, new kind of . . . . . . . . . . . . . . . .  1 7 5 astronomy, b y  J.N. Lockyer.*107, *108 , -l(- 1 1 4  Tobacco drier, Chapin's . . . . . . . . . . . . . . . . . .  -l(- 8 
Telegraph cable, underground, Brooks' .. . . . .  198  Telescope, reflecting'. Bessemer's . . . . .  . 1 95  'ro bacco, estimation of nicotine in . . . .  . .  'X- 1 7  4 
Te] egraph cables and the aurora borealIs. ·*288  'releseope reflectors, machine for polishing'. Tobacco inebriety, by Dr. A. B. Arnold . . . . .  294 
Telegraph cables, submarine. apparatus for Grubbs' . . . . . . . . . . . . . . . .  . . . . . . . . . . .  -l('4'1 'robacco, notes on, by W. K. Glover. An inter-worlnng, 'rhomson's . . . . . . .  : . . . . . . . . . . . . : . . . . .  -l(- 1 3 Teleseope, small stand for. how to make . .  ,*374  csting' paper, giving in  a condensed form the his-
Telegraph cables, submarme, how laId and re- Telescope, the most powerful in existence. by tory and chemical composition of the plant, and paired, by A. Jamieson . . . . . . . . . . . . . . . . . . . . .  *280 E. Neison, F.R.A.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  205 the mode of manufacturing its lea yes into cigars. 
Telegraphy, eleAltric. speaking, Prof. Bell's. * 5 8  Telescopes, eye pieces for . . . . .  . . .  . . . .  '*399 snuff. and other commercial products . . . . . . .  196 
Telegraph, electrlO. the first . . . . . . . . . . . . . . .  . 42 8  Telescopes, eye pIeces for, Nystrom's . . . . . . .  * 7  Toluidines, reactions of. and method of prep-
'relegraph, electrI,!. hIstory of, by August �uer- Telescopes, improvements in, by Fritsch and aration . . . . . . . . . . . . .  . . . . " . . . .  . .  . . . . . . . .  1 8 0  

out . . . . . . . .  *3 84, *404, -l(-405, *425, ,*437  Forster . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  *220 Tongue, appearance o f  I n  dIsease, b y  D r  . •  J .  A. 
Telegraph, electro-mechanical, Smith's . . . .  *5 Telescopps, large, relative power of . . .  . . . .  1 1  Henning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193 
Telegraph, electro-motor, Phelps' . . .  ,(, 5 3, ,f 56 'relescope .. , refracting. how constructed . . .  * 1 Tongue diseases of, by Dr. J. Hut(·hinson . .  399 
Telegraph, facsimile, Sawyer's . . . . . . . . . .  . .  'X- 1 9  Telescopic screen, for viewing' sun spots, by B. Tool-grinder, Thomson, Sterne, and Co.'s . .  *28 
Telegraph, tield. without battery ; the Prlls- Templar . . . .  . . . . .  . . . . . . . . . . . . . . .  . . . . . . . .  . .  * 1 4 1 Tool-grinding machinc. Mowrer's . . . . . . . . . .  * 1 0 

sitm. Russmn, and French systems . . . . . . . .  *377  TeletherJDoJDeters, air, Rousseau's . . . . -l(-307 Tool-holder, universal. New's . . .  . . . . . . . .  -l(·34 
Telegraph, har.monic, Gray's . . . . . . . . . . . . .  *28 1 Telpherage, or the transmission of  vehiclps by Tool-holders, Boville's, for lathes, planing and 
Teleg raph, hellO, L':seurre's . . . . . . . . . . . . . . .  ,*284 electricity to  a distance independently of  any shaping machines, etc . . . . . . . . . . . . . . . . . . . . . . -X-147 
Te] egraph, hydraul.IC. Montblanc·s . . . . . . . . .  334 control exercised from the vehicle. by Prof. F. Tools, Japanese, at the Centennial ExhIh . . . .  * 1 1  
Telegrapb inker, Impro\'ed. Devas' . . . . .  ,(, 1 1 7  Jenkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1 7, ,* 4 2 0  Tools, laboratory, apparatus for coating . .  ·*25 8 
Telegral)h iusulators, Improved . . . . . . . . -l(- 1 02 TeJDperatures, instrument for rcg·ulating. new. 'r o ols of the pyramid builders . . . .  . . .  . . . . .  -l(-398 
Telegraph-k cy, double, Byrns' . . . . . . . . . . .  ·X- 5 1  Campbell's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,X' 2 Tools, the proper and improper methods of ma-
Teh,gl'aph-key, double current, new. by P. TeJDperatur .. s, low. production of. . . . . . . . .  3 70  nipulating . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . .  -l(-8 8  

TrImmer . . . . . . . . . . . . .  : . . . . . . . . . . . . .. . . . . . . .  -l(-93 'reJDplate, multiple, Burichon's . . . . . . . . . . . .  'X-405 Toothache, a pleasant remedy for . . . . . .  1 8 5  
Telegraph key, perIpheral, Cu�nmmgs' . . . . .  3 1.1 TeJDplate, draughting, improved . . . . . . . . . .  2 3 6 Tornadoes, destructive forces attending. by 
Teleg�aph, Morse, an unpublIshed chapter m Tennessee, arch�ological explorations in, by F. General W. n. Hazen . . . . . . . . .  : . .  . . . . . . . .  321  

the hIstory of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227 W .  Putnam. An mterestmg account of the ex- Torpedo boat, Batum, Russmn . .  . . . . . . .  * 3 5 1  
Telegraph, multiplex printing, Baudot's . *346 plorations of the burial mounds of a prehistoric Torpedo boat, Danish. new. . . .  . . . . . . . .  *424 
Telegraph, mu�ical, La C<,m.r·s . . . . . . . . . . . . .  * 1 0  race i n  Tennessee ; with .",5 engraYinu,"-*1 69" Torpedo boat, electric, submarine, '1'uck's . .  400 
Telegraph, optICal, Mangm s . . . . . . . . . . . *284 * 1 70, * 1 7 1 ,  -l(-1 72, -l(- 1 7 ;s Torpedo boat engines, Normand's . . . . . . . . . . -*261 
Telegraph, printing, Phelps· . . . . . . . . .  *53, * 5 6  Tension, machine for testing. French . . . .  *201 Torpedo boat, first-class, Russian . . . . . . . .  *424 
Tclegraph, pneumat1O. Guttal'i's . . . . . . . . .  -l('35  Tenterlng JDachine, clip for . . . . . . . . . .  *329 Torpedo boat guns, Hotchkiss . . . . . . . . . . . .  *428 
Telegraph, printmg, Herring·'s . . . . . . . . . .  * 1 64 Teredo and limnoria, improved mcthod of pro- Torpedo boat. Lightning . . . . . . . . . . . . . . . . . . . . . .  ·X-79 
Telegraplt, printing, Noel's . . . . . . . . . . . . . . .  *364 tecting timber against the ravages of . . . . . . * 1 1 3  Torpedo boat. new, for the Argentine govern-
Telegraph relay, new, Vyle's . . . . . . . . . . . .  '* 2 64 Terra-cotta, adapted to modern church work. ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·X-331  
Telegraph relay, '.rheiler's . . . . . . . . . . . . . . . .  *93 A paper by Edmund Sharpe. giving the results Torpedo boat. new, Russian . . . . . . . . . . . . . . . .  * 1 5 5  
Telegraph repeater, improved . . . . . . . . . . .  *43 of the author's practical experience with the Torpedo boat Polyphemus, British . . . . . . . . .  -l(-255  
Telegraph signs, l\I.orse. translation o f  into treatment and use of burnt fire clay, and his Torpedo boat Poti, Russian . . . . . . . . . . . .  -l(-41 5  

letters . . .  . . . .  . .  . . . . . . . .  ' . . . . . . . . . . . . . . .  *426 opinion as to its suitability for church work of Torpedo boat, submarine. Garrett.*218 ,  *320 
Telegraph sounder, Belgmn . . . . . . . . . . . .  *342 the present day . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  -X-37  Torpedo boat. the Herreshoff . . . . . . . . . . . . . .  * 1 69 
Telegraph sounder, new. 'I'heiler's . . . . . . . .  '* 1 72 Terra-eotta and fire brick, how made, by Andrew 'rorpedo boats, improved, Yarrow's . . . . . . .  * 1 1 3  
Te] egraph sounders. improved, Bright's . .  -l(-372 McLean Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  208 Torpedo boats, Russmn, on the Danube . . . . .  * 83  
Telegraph _ires, apparatus for covering. Ber- Terra-cotta, how to photograph on . . .  " . . . .  401 Torpedo boats, their action and effects . . . .  *385  

thould and Borel's . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 3 18  Testing and weighmg machinery. Hiehle's . .  * 3 2 Torpedo defe nse, method of. . . .  . .  . . . . . . .  * 1 02 
Telegraph wires in cities, systems of laying Testing apparatus, cement, Fairbanks'.·X-424 Torpedo experinlents, by the English govern-

wire: under gr,?�nd, and co�parative cost . 2 1 7  Test!ng JDae'hine, Kenned3i" s .  � . . .  ; . . . . . . .  *276 ment, recent . . .  ; .  . . . . . . . . . . . . . .  . . . . . . . .  * � 42 
Tele!"rapb, wrItmg. Cowper s . . . . . . . . . . . . . . *213 Testing machme, 5U-ton, WIllIamson s . . . . . .  *302 Torpedo cxpcrIments, French . . . . . . . . . . . . . . .  -l(-8 7  
Telegraphie codes and ciphers . . . . . . . . . . . .  3 1 6  Testing machine, 20J-ton, Fairbank's . . . . .  *423 'rorpedo experiments, recent, in England . * 120 
'relegraphing through ocean cables. mode. * 1 0  Tetan us, treatment of, by Dr. Ria . . . . . . . . . . . .  302 Torpedo -gu ard, improved . . .  . . . .  . .  . .  -l(- 1 24 
Teleg,:aphing without wires, experiments yof Text!le maChinery, recent iml?r!wem'ts in. -l(- 3 62 Torpedo raJD P<!lypheIl.',!s. 192, *291,  *297 

Mr. Lmdsay on . . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . .  3 " 4 Textiles, bleachmg by electrICIty . . . . . . . . . .  *401 Torped 0 shIp AJax, BrItIsh . . . . . . . . . . . . . . .  * 3 5 1  
Tel�graphy and ocean cables, early days of. by 'rext!les, designing for . . . . . . . . . . . . . . . . . . . . .  * 1 70 Torpedo, spar. improyed . .  : . . . . . . .  , '  .. . . . . . . . . .  * 79  

WIlloughby SmIth . . . . .. . . . . . . . . .. . . .  , '  . . . . . .. . . . . 309 Text!les, m�th?ds of b!eachmg . . . . . . . .  1 47, 1 53  Torpedo stesJDer, hl:fhtnlng. Bl'ltISh . . . . . . .  '*74 
Telegraphy, automatIC, descrIptIOn o f  . . . .  *367 TextIles, prIntmg, reCIpes for colors . . . . . . . .  208 Torpedo systeJD McEvoy s . . . . . . . . . . . . . . . .  -l(-390 
'relegra.phy, .e�rly history o�, .as illustrated at 'rheaters, electric !ight in ., ' . . . . . . . . . . . . . . . . -l(-4 1  0 Torpedo vessel, Portugues� . . . . . . . . . . . . .  *246 

the ParIS ExhIbItIOn of ElectrlOIty . . . . . . . . . . .  307 Theaters, the scemc machmery of . . . . . . . . . .  268 Torpedo vessels. Thornycroft . . . . . . . . . . . . . .  *79 
Telegraphy, electro harmonic, by  F .  L .  Pope. Theodolite, mining, the first . . . . . . . . . . . . . . . .  ·*46 Torpedo _arfare, apparatus used in  . . . . .  * 3 5 5  

* 1 3 1 ,  * 132  TherJDal balance, Prof. Langley's . . . . . . . .  273  Torpedoes, improved, Harvey's . . . . . . . . .  ·X- 1 1 3  
Telegraphy, new duplex system of, by S. M .  TherJDal energy, difference of. transmitted to Torpedoes, improved method of stowing and 

Banker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1 72 the earth from dilterent parts of the solar sur- discharging' from torpedo boats . . . .  . . . .  -l(-325 
Telegraphy, new system of, House's . . . . . . . . 1 86 faces, by J. Ericsson. with 6 figures . . . . . . . . . .  ·*13 Torpedoes, towing and discharging' from tOl'-
'relegraphy, optical . . . . . . .  . . . . . . . . . . . . . .  . *284 TherJDo-cheJDical investigation, a new meth- pedo boats . . . . . . . .  . .  . . . . . . . . . .  . . . . . . . . . .  *270 
'rdegraphy, optical, Gaumet's new apparatus od of. by M.  M .  r. Muir . . . . . . . . . . . . . .. . . . . . . . . .  ; 184 ;-'ouch, illusions of. experiment sh!"wing . *295 

for . . . . . . . . . . . . . . . .  : . . . .  ; . . . . . . . .  ; . . . . . . . . . .  *308 TherJDograph, !lew apparatus for makmg !,; rournlquet, field, a new form of, by Dr .  J. III. 
Tel egraphy, practIcal mformatIOn on . . . . . . *67 I eontmuous graphICal record of the VarIatIOns of Hunter . . . . . . . . . . . . . . . . . . . . .  . . . . .  ,* 1 3 3  
Telegra phy, sea. Bailey's �ystem of . . .  , . . . . .  -l(-7 I temperature, b y  G .  M .  FlIdr!dge . . . . . . . . . . . .  *335  Tourosc<?pe, the .,' . . . . .  ; . . . . .  . . . . . .  . . . .  ·X-21 8 
Tel eJDeter, double-reflectmg. Hausch s . . . .  *35  TherJDograph, MontsourIs . . . . . . . . . . . . . . .  -l(- 1 98  To_ and Jute cardmg engme, new . . . . . . . .  * 106 
TeleJDeter, electric, Siemens' . . . . . . . . . . . . . .  *363 TherJDo-pile, improved. by R. H. Ridout.-l(-238 'rO_eI'S, construction of, by HiI' Charles Ander-
TeleIlleter, electrical . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 22 9  TherJDo-slphon or domestic heating apparatus. son . . . .  . .  . .  . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . .  348 
TeleJDeter, improved . . . . . . . . . . . . . . . . . . . . . *405 Gallet's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *297 Toy, mechanical, the decapitated pacha . . . -l(-375  
Tel eJDeter, pocket, Gaumet's . . . . . . . . . . . .  *207 TherJDoJDeter and hygrometer, electrical read- 'roy, scientific, Greek . . . .  . . . . . . . .  . . .  . . . .  -l(-398 
Telephone, Ader's . . . . . . . . . . . . . . . . . . . . . . .  * 1 7 8  ing of at  a distance, by A .  W. Waters . . . . . .  ·* 4 3 1  Tracings, Clothhhow to make . . . . . . . . . . . . .  3 56  
Telephone and battery. Harrison's . . . . . . . .  * 1 60 TherJDoJDeter, air, Winstanley's . . . . . . . . . .  ·X-263 Trades, unhealt y .  An  important series o f  lec-
Telephone and microphone, some modifications TherJDoJDeter, air, Witz's . . . . . . . . . . . . . . . . .  247 tures, by Dr .  B. W. Richardson. pointing out the 

of, by Geo. M. Hopkins . . . . . . . . . . . . . . . . . . .  * 1 63 TherJDoJDeter, chrono, for testing mineral oils, active causes that produce diseapcs among the 
Telephone and sound vibrations, by Prof. A. E. Redwood's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1:-1 2 working- classes . .  . . . . . . . . .  9, 1 0, 1 8 ,  1 9, 22 

Dulbear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  203 TlterJDoJDeter, deep-sea. Miller-Casella . .  -l(-398 Train resistance. A papel' pointing' out the 
Tele phone apparatus, action of lightning TherIllOJDeter, differential, Dufour's . . . .  -l(-248 causes of the resistances that impede the move-

upon . . . . . . . . . .  . . .  . .  . .  . . . . . . . . . . . . . . . . . .  301 TherJDoJDeter, Negretti-Zambra . . . . . . . . . .  -1(-398 ment of a railway train, and the power necessary 
Telephone apPltmtus. simplified . . . . . . . . . . . -l(- 4 2 5 T h erJDoJDeter, registering, Negretti's . . . . .  'X- 8  t o  overcome them . . . . . . . . . . . . . . . . . . . . . . . . . .  *405 
Telephone, Ayres' . . . . . . . . . . . . . . . . . . . .  'X- 1 3 1  TherlnoJDeter, registering', Richard's . . . .  ,*379 Trains i n  motion, taking u p  of cars b y  . . . .  *256 
Telephone, Breguet's . . . . . . . . . . . . . . . . . . . . .  * 1 2 6 TherJDoJDeter scale, a very useful combination TraJDcar, comprt'ssed air, Mekarski's . . . . . .  *3  5 7 
Telephone calls, various, with working draw- scale, full size. enabling an instantaneous com- TraJDcar, Rteam, Brunner's . . . . . . . . . . . . . . . . .  *22 

ings and directions. how to make . . . . . . . . . .  -* 1 62 parison of numbers on the Pahrenheit, Reaumur. TraJDcar system employed at Nantes . . . . . .  * 3  5 7 
Teleph o ne, carbon. Edison's . . . .  . . . . . . . . . .  * 127  and Centigrade thermometers ; with formuloo for TraIll_ay car, run by accumulators . . . . . .  *408 
Telephone, carbon, Edison's, Gaiffe's modifiea- converting the units of one scale into units of TraJD_ay car, steam. new . . .  . . . . .  . . . . . . . . -l(-422 

tIOn of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 1 3 8  another . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -l(-141  TraJD_ay, Dm·jeeling . . . . . . . . . . . . . . . . . . . . . . . . 302 
Telephone, D'Arsonval's . . . . . . . . . . . . . . . . . .  *353  TherJDoJDeter scales, table of equivalents . . 347 TraJD_ay e n l!ine, Beaumont's . . . . . . . . . . .  ·*248 
Telephone, D'Arsonval and Bert's . . . . . . . .  *370 TherJDoJDeters, by Dr. R. J. Mann. Descrip- TraJD_ay eng·ines. condenser for . . . . . . . . . .  'X-426 
Telephone, Dolbear's, in England . . . . . . . . . . .  332 tions of the various kinds in use . . . . . . . . . . . . .  59  TraJD_ay, grooveless. Edge's system of . .  -l(-220 
Tel 6phone, duplex. ne'Y ' . . . . . . . . . . . . . . . . . .  *206 TherIll oln�ters, Draper's dry and wet and sun. TraJD_ay, electriC, at Paris. Hiemens' . . . . . *306 
Telephone exchange In  London . . . . . . . . .  *413 self-recordIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *209 TraJD,,'ay 10comotIYeS, fireless. German . .  -l('361  
Telephone for long distances, by  W Ho Preece. TherJDOIlleters, how to  convert the degrees of  TraJD_ay, wire, for coal mines . . . . . . . . . . .  -l(·65 

*367 one kind into those of another . . . . . . . . . . . . .  305 TraJD_ays, eompressed air locomotives for. 
Telephone from 1837 to 1882, by Prof. A. E. Dol- TherJDoJDeters, improved. Schumacher'S . * 1 0 Beaumont . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  -l('3 1 7  

bear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-337  TherJDoJDeters, metallic, Coret's . . . . . . . . .  *208 TraJD_ays, construction and operation of. by 
Telephone, Goloubitzky's . . . . . . . . . . . . . . . . . .  -l(-3 71 TherJDoJDetrogl'aph, Rysselberghe's . . .  *421 D. K. Clark . . . .  . . . . . . . . . . . . .  . .  . . .  . . . . . . . . .  1 34 
Telephone, Gower-Bell . . . . . . . . . . . . . . . . . . . . . 281  TherJDophone, by T. Wiesendanger . . . . .  -l(- 148  TraJD_ays, electric, new system of, by M. H. 
Telepho ne, . . hammer," De Lochtlabye's. *408 TherJDophone, Mercadier's . . . . . . . . . . . . . . .  * 296 Smith . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  . . . .  -l(-4 1 1  
Telephone, history and theory of its construc- TherJDoscope, color, new, b y  Filipp Hess . .  1 0  TraJD_ays, Francq's fireless locomotive on. 

tion and operation, by R. M. Ferguson . . . . .  -l(- 1 20 TherJDoscope, electric, differential, Nos- *329 
Teleph one, Hughes' . . . . . . . . . . . . . . . . . . . . . . . .  ·* 128  worthy's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *356  Tl"aJDWays, locf)motive for. Brown's . . . . . *222 
Telephone, improved . . . . . . . . . . . . . . . . . . . . .  ·X- 143  'rherJDostat, a simple and sensitive, by A. N. TraJD_ays, postal, ciectric, Siemens' . . . . .  *326 
Telephone, improved, Husband's . . . . . . . . .  *378  Randolph, M.D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *420 Traln_ays (see also :Railways. street). 
Telephone, improved, Phelps' . . . . . . . . . . . .  * 1 56  Thrashing and finishing machine, improved. TransJDission, electrical, role of the earth in. 
Telephone, Kotyra's . . . . . . . . . . . . . . . . . . . . . . . .  *lJ7 1  Garrett's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(- 1 1 4  by Th. Du Moncel . . . . . . . . . . . . . . . . . . . . . . . . . . .  223 

TransJDitter, Blake's . . . . . . . . . . . . . . . . . . . .  *250 
Transparencies, carbon, lor the lantern . . .  383 
Transparencies, direct positive . . . . . . . . . . . . 25 .� 
Transparencics, dry plates for . . . . . . .  : . . .  331  
Transparencies, gelatine, for the lantern, how 

to make . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -l(-288  
Transpare ncies, lantern. how to  color . . . .  . 423 
Transparencie .. , lantern, how to pI·epare . .  424 
TransparenCies, lantern slides, etc. , how to 

mount and bind, by John Harmer . . . . . . . . . . .  336 
Tran sparencies, method of  producing direct 

in the camera ; also for the reproduction of 
negatives (reversed or otherwise) . . .  . . . .  242 

Trap, waste-water, Stiff's . . . . . . . . . . . . . . . . .  *280 
Traps, Siphon and tI ,  relative values 01 in 

plumbing . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302 
Tra_l, how to makc . . . . . . . . . . . . . . . . . . . . . . .  -l(-269 
Tra_l, improved . . . . . . . . . . . . . . . . . . . . . . . . .  *398 
Tra_Iers, steam. Redway's . . . . . . . . . . . . . . . .  *396 
Tree-Celler, steam, Ransome·s . . . . . . . . . . . . . . .  *78 
Tree-planting as  practiced in  Europe . . . . . .  1 7 7  
Trees, a hill of, bow to make . . . . . . . . . . . . . . . . . .  398 
'rree ... , artificial desiccation of by heat . . . . . .  -l(- 1 5 6  
Trees, cheap method of planting i n  waste �.'JJcf� 
Trees, cleansing with soap . . . . . . . . . . .  . . . . . . .  1 8 6  
Trees, dendrometer t o  measure height of . .  -l('429 
Trees, directions for quickly determining the 

height of without apparatus . . . . . . . . . . . . .  -l(- 147  
Trees, forest. o f  North America, a catalog'ue of, 

with special reference to the geographical distri
bution and economic uses of . .  22'2', 228 , 229, 

230, 231 , 232, 233, 234, 235, 236 
Trees, how to make more frUItful . . . . . . . . . . .  254 
Trees, how to  plant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  324 
Trees, how to successfully transplant . . . . . . . .  4 1 5 
Trees, old and remarkable. conservation of . .  3 78  
Trees, the most desirable kinds for planting i n  

streets and public grounds . . . . . . . . . . . . . . . . . . . .  292 
Trees, timber, how to raise from seeds . . . . . . .  306 
Trees, when to transplant . . . . . . . . . . . . . . . . . . . .  4 1 1  
Trevithick, Richard. Biographical sketch. 

3 7 1 ,  380 
Tricycle, Edinburgh . . . . . . . . . . . . . . . . . . . . . . . .  *8  
TrIcycle, electric, Ayrton's . . . . . . . .  *367, -l('420 
Tricycle , Merlin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,-;'334 
Tricycle, Strange's . . . . . . . . . . . . . . . . . . . . . . . . . .  'X' 1 3,7 
'rroll y, steam. <-'ooke's . . . . . . . . . . . . . . . . . . . . . . . .  *63 
Trotting statistics. List of trotters that haye won 

races in which the purses, stakes, or prelniums 
aggregated $10,000 and upward . . . . . . . . . . . .  3 7 7  

Tro ut, an  easy method o f  breeding. by J. T. 
King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  222 

Trout and trout culture. by R. A. Koss . . . . . . .  429 
Trout, how to propagate. Full inRtruetions for 

th(' artiticial fertilization of the eggs of the brook 
trout and for tho construction and arrangelllPnt 
of hatching bouses . . . . . . . . . .  . . . .  . .  . . . .  . . . 29 

T r o u t  ponds, how to make . . . . . . . . . . . . .  6, *246 
Trauve, GustaYe, the elcctrician. Biographical 

sketc'h. with portrait . . . . . . . . . . . . . . . . . . . . . . .  *362 
Truck , car-wheel. forty-two inch . . . . . . . .  . .  *82 
Truck, elevator, Poil'ot's . . . .  . . . . . . . .  . .  . .  . .  -l(-331  
T ruck, freight car, 6-wheeled . . . . . . . . . . . . . .  *426 
'rruss ang'le:block, Howe, method of ealculating 

the dimensions of, by A. C. Haverstick . . . . . .  *98 
Tu be-scraper, Rastrick's . . . . . . . . . . . . . . . . . . . .  -l(-93 
Tu be-stopper, improved, Fenenga's . . . . . .  -l(- 1 1 3  
Tubercle, infectiveness of. with speCIal refer-

ence to tubercular consumption, by Dr. William 
Pin·ie. A valuable paper . . . . . . . . . . . . . . . . . . . .  349 

Tubercular disease, wheat-meal bread as a 
lIlt'ans of diminishing. by M. yates . . . . . . . . . . .  363 

Tn beroses, how to cultivate . . . . . . . . . .  208 , 3 1 0  
'r u bing, seamless . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *279 
'ruckabo " , or Indian bread . . . . . . . . . . . . . . . .  *239 
'r u J l e s  and other light fabrics, machine for dot-

ting', Ricanet's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  *303 
TUlllor .. , histolog-y of, by Dr. Carl Seiler . . . .  201 
Tuning-forks, Koenig's, and the electric regis-

ter. by Prof. Lc R. C. Cooley . . . . . . . . . . . . . . . . .  *98 
T u nnel, aqueduct. Washington . . . . . . . . . . . .  -*427 
Tunnel, Channel. proposed, Haynor's plan . .  *24 
'runnel, Channel. works at Sangatte . . . . . . . .  -l(-3 5  
Tunnel, Hudson River, by  S .  H .  Finch . . . . *331  
'r unnel, Hudson HiYer. Detailed account o f  the 

great undertaking-, WIth figures showing protile 
of the riYcr bed, plan of the entire work. severa l 
stages of the work in progress, etc . . . . . . . .  *227 

Tun nel, Hudson Riyer, progress of . . . . . . . .  -l(-334 
Tunnel, Hudson River ; the New York works, 

progTess of, illustrated with figures showing sec
tions of the eaisson and tunnel, and details ex-
hibiting the method of working . . . . . . . . . . . .  *35  7 
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Water-supply of small towns . . . . . . . . . . . . .  *392 
Water-tank controller, electric . . . . . . . . . . .  ;(· 3 1 5  
Water, the impurities and influence of upon its 

domestic utility, by G. S. Johnson . . . .  292, 293 
Water tower at Sandusky . . . . . . . . . . . . . . . .  * 1 1  0 
Water-traps and soil pipes, by Dr. Fergus. . 1 3  
Water-traps, new mode of manufacturing, by 

G. W. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 1  
Water veins, subterranean, how traced . .  *269 
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Wave motion; the rate of progression of grou ps 
of waves and tile rate at which energy is trans-
mitted by waves, by Prof. O. Reynolds . . . . . .  *96 
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Woo d-pulp, manufacture of, including the 

preparation of cellulose by mechanical and chem-
ICal methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1 1  

Wood, recipes for staining . . . . . . . . . . . . . . . . . . .  205 
Wood, soft, for timber and fuel, experiments in  

cultivating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 
Wood, treatment of with ozonized oxygen, ap-
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THE SCIENTIFIC AMERICAN SUPPLEMENT. I rent which excites its own field magnet. A magneto Taper of pipe threads, " inch in 1 foot in diameter ; � 

inch pipe 27 threads; M inch and " inch pipe 18 threads; 
\4 inch and 114 inch pipe 14 threads ; 1 inch, 174:, IJ1l, 2 
inch pipe llJ.U threads ;  2\4 inch and npward 8 threads. 
2. Whatis the best way to braze small articles � inch to 
J,( inch diameter, outside open forge fire? Can I get 
heat enough any way from an alcohol lamp? I cannot 
get gas. A. You may braze smal! articles with a blow 
pipe and alcohol lamp, using a large wick, say \4 inch 
diameter, in a side nozzle like a tea kettle spout. This 
gives you facility for casting a downward fiame upon 
the work. 3. Can you give me dimensions to go by to 
make a camera box for making Ii inch by 8 inch pic
tures, such as the amaleur outfits sold by dealers ? I 
can buy a leus, and make my 0 evn box if I could get 
measurements. How can I tell the focal distance by a 
len s, to place the ground glass screen? A. You require 
a good achromatic lens or a pair to make an acceplAble 
picture. Get the focal distance by casting an image of 
the window npon the wall or a card, and measure the 
focal length. Better get the lens before you .make the 
box. 

The Supplement iB never qut of print. The publi shers 
print from plates, and can supply any of the back 
numbers. Price, 10 cents each. 

If any News Company or Agent pretends to be un· 
able to furnish any back nnmber desired, please send 
the order direct to us, and we will have it promptly 
filled. :M� & CO., PUBLISHERS. 

361 Broadway, N(JW York. 
Back Volullles oC the Supplcment. 

We can supply back volumes of the SUPPLEll!1INT, 
bound iu paper covers, at $2.50 per volume; in cloth, 
$3.50 per volume. T he entire �eries uo to the close of 
the year 1884 comprises 18 volumes. 

The following table shows the particnlar numbers of 
the SUPPLElIlENT included in each volume : 

Numbers 
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Two volumes of the SUPPLEMENT are pu blished au
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or no al tention wil l  be paid thereto. This is for our 
information , and not for I.JIlbJ icatioll . 

BeCerences to former art icles or auswers should 
�I ve da le  of paper and page or number of question . 

Inquiries oat answered m reasonahle time should 
be reoeateo ; correspondent. wi II bear in mind that 
some answers require not a l ittle research. and, 
though we end eavor to reply to al\, either by letter 
or in th i s  de�artmen t ,  each mnst take hie turn. 

SpecIal InCormatioll requests on matters of 
personal rather than generar Interest. and requests 
fllr Prolllpt A nswers by Letter, shou ld be 
accompan i ed with remiLtance of $1 t.o $5, accordin� 
to the Sll hject. as we cannot be expected to perform 
such Fo:ervice wi thout remuneratIon. 

Scientific Alllerican Snpplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 

electric machine is provided with field magnets formed 
o I permanent magnets, or with magnets excited by a 
current from another machine. 2. What would be the 
temperature of a vacuum if no heat was suppJied from 
the outside ? A. We do not know by what means the 
temperature of an absolute vacuum could be deter
mined. The term itself precludes the idea; for to eup
pose a state of heat or cold im�lies that something is 
hot or cold. 3. Would a helix, if formed of steel wire 
and magnetized, attract soft iron the same as copper 
wire with electricity 'fiowing through it; and would the 
attraction be permanent in the steel helix without the 
use of electricity, that is, if  the helix was first magnet
ized? A. A helix formed of steel wire would act like a 
copper helix, but not to the same degree. If the steel 
is hardened ,  the helix may retain some magneti sm, 
but a spiral form would not give the steel any advan
tage over maguets of other forms. 

(6) W. F. H. writes : Ashes of forest trees 
here are chiefiy carbonate lime. Is this common ? Can 
you supply a few approximate anal yses of common 
forest tree ashes, such as oak, fir, beech, or other ? If 
our ashes are chiefiv lime. aud no potash to speak of, 
can we dra w any conclusion as t.o best crop after burn
ing the bush, while land is still too full of s tumps to 
plow1 A. The following analyses are taken from Pro· 
feesor Johnson's How Crops Grow, a standard au· 
thority on snch subjects: 

Oak. 
Potash . . . . . . . . . . . . . . . . . .  10·0 
Soda . . . . . . . . . . . . . . . . . . . .  3'6 
Magnesia . . . . .. . . . . . . . . 4 ·8  
Lime . . . . . . . . . . . . . . . . . . . . 73·5 
Phosphori c acid . . . . . . . . .  5'5 
Sulphuric acid . . . . . . . . . . 1 '4 
Silica . . . . . . . . . . . . . . . . . .  1'1 
Chlorine . . . . . . . . . . . . . . . .  0'2 

Fir. 
11'8 
4'6 
9'1 

50'1  
5'8 
2'3 

15'0 
0"4 

Beech. 
16'1 
3'4 

10 'S 
56'4 

5'3 
1'0 
4'7 
0'1 

In each case you will notice that the lime exceeds in 
amouut tb.e other ingredients. We should therefore 
infer that your finding $0 much carbonate of lime per
fectly normal. It would hardly be 8afe to calculate in 
regard to (he crops, nuless upon exact iuformation. 

(7) M. R. W. asks whether there is snch a 

(13) R. A. R. asks:  1. Does water running 
through piping produce friction? If so, at what rate? 
A. It does; the amount of friction is governed by the 
size of the pipe and rapidity of fiow, or height of head. 
2. Can water be brought a great di.tance on the siphon 
system, say 1� miles, with a fall of 30 feet, the water 
lower where it  starts from than some of the intermedi
ate pomts? Will a 1 iuch stream run through an incb 
and a half piping one lU ile with a f!lll of 20 feet, and no 
intermediate points higher than where It starts from? 
Suppose,then, water can be conveyed 1� miles thruugh 
piping ou the siphon plan, when the fall is 30 feet with 
intermediate elevated points, about how many gallons 
of water would run throngh per day, when the piping at 
starth.g point is 2 inches for a quarter of a mile and 
lJ1l inches for a mile? If larger piping is used at ei ther 
starting point or stopping point, which point is it. best 
to use it at to get the largest flow of water? Or is it 
as profitable to use 1� inch altogether, instead of 2 
inch a part of the distance? A. If the apex of a 101)al 
aIcbed siphon is lower than the sonrce of supply, tbe 
fiow will be forced over it naturally. Or, in otl ler 
words, if the sonrce of supply is higher than any in

thing possible as keeping in solution the pulp Irom termediate ground between it and the delivery, tbe nnwhich fine paper is made, so tllat it might at any time dulation of the pipe laid over the ground will not mao Ile spread witb a brush in the manner of paint, and terially affect the fiow, although the air may have to be then quickly harden and become paper, and adhesive? discharged at the apices where the nndulation is ex
Or any chemical that will dlsEol ve paper, and hold it in ce.sive. With 1� inch pipe the whole distance you a liquid form? A. As the mixture of paper fiber and will obtain a fiow of 8,000 gallons in twen ty-fonr hours. water which forms a paper pulp is entirely mechani- By putting down 2 inch pipe for a quarter of a mile, cal, we know 01 no way of sustainiug the paper fiber you will increase the fiow about 1,000 gallons per day. in the water, except by means of size, water glass, or We do not recommend two sizes of pipe In the line, some similar sub�tance. Collodion i� the nearest ap- hut if two size. are required for special reasons, put the proach to a solutIOn of paper that we know of. largest at the mpply end. In constructing a line over 

(8) W. H. K. asks if a battery can be m'lde I undulating ground that is higher than tlie supply source. 
powerful enough to feed an incandescent lamp. If so, 1 arrangements must be made for starling the siphonage 
please tell me which kind of hattery would do for that by putting o penings with short standpipes at the high 
purpose, and how many cells of such a battery it would points for filling. After filling, the openings must be 

(1) H. W. G. writes : 1. I have a so·cal led require. A. A battery may be used for supplying an capped air tight. Cocks or pings must b e  used at both 
light ning saw, attached to a small machine. The saw incandescent lamp, but it  is not an economical way of ends while filling. Fill at the highest point. or, if you 
works well in logs not larger than 1 foot 6 inches in I producing a light. 10 or 12 cells of  plunging bichro· have a force pump, you may fill by pumping in the 
diameter; by cut ting larger logs, the saw will grind mate battery will operate a medium sized incandescent water at the source of supply, keeping the vents open 
the d ust into fiour, and do no cutting at all. How lamp; it will require 15 to 20 cells of Bunsen or Grove uutil they overfiow, then cap them. 
would it �o to file every third tooth down to a scraper, ! battery to do the same thing. (14) T. D. writes ; A large amount of thus malnng two double teeth fo� l oosenmg the dust (9) N. W. writes : I claim that at the �ame money is wasted by manufacturers in using a blast for and one d?uble tooth to scrape It out ? A . Pr�bably number 01 revolutions per minute a 5 ton Jiy wheel of gas. We heat our soldedug irons in this way, and have your saw IS too small for logs larger than 18 .mches 30 feet diameter would be as effectual as a 20 ton fiy often t hought it a wasteful method. Would a row of 
�Jameter. Every tooth should be capable of takmg out wheel 15 feet diameter, because the rim of the 30 foot small holes for small gas jets be cheaper? A. Mixed ItS owu cut. Sharp, well set teeth, proper feed and . . . 

power will m Ike the saw cut. 2. Will there be any suc- wheel has twice the leverage and twice the velocity of ga� and aIr, eI ther by concentric no�zles or the Bunsen 
cess in taking letters patent for a com planter wh i ch the rim of the 15 feet diameter, and what is true of prmc'ple, are now preferred for heatmg purposes. 
will plant corn in square hi lls without squaring off or rim is true of the weight in tbe arms. Other engineers (15) A. M. F. asks : What horse power is  
using the rope o r  wire so· called check rower? A. The eay I am wrong. What do you say ? A. You are about necessary to get best results to run the screw of a 300 
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drogen ; stickstoff, nitrogen; kohlenstoff, carbonic acid would also be greater than the additional friction of miles an hour. according to lines and load. We do not 
gas. 4, Do you know of any publication, Treatise on the smaller and heavier whe.el upon its journals. know of the engine you mention, and if we understand 
Perpetua l :Motion. in the German language? A. No, (10) P. S. M. asks : What are propel' speeds your other question, would suggest pure rubber. 
and consider any attempt to attain pelpetual motion for turning soft wood, hard wood, brass, cast iron, and (16) T. D. G. asks (1) for the process of tin 
as effort wasted. wrought iron, and what are "roper speeds for circular smelting. A. The metallurgy of tin is given qnite 

(2) M. S. asks (1) a receipt for making and band saws for ordinary wood sawing? A .  T h e  fully in the English edition b y  Crookes a n d  Rohrig of 
soap that will take greaAe spots ont of cloth. A. Pow- clltting qua�it.y 01 woods and metals is so vari��le Bruno Kerl's well known " Practical Treatise on :Metal
dered fuller'. earth 1 ounce; just moisten with spirits I that no empmca1 rule Rdap�ed to .forms and q ualities lurgy." Both the English and Continental processes 
of turpentine add salt of tartar 1 ounce best potash 1 

can be gtven. A good rule IS to give the work all the of smelting are described, and illustrations of the fur
ounce, work the whole into a paste with a little soap. speed it will bear without injury to tools: 1'hese naces used are given . 2. Will putting limestone in 
2. A receipt for a paste or composition that wil l  palish speeds may be from 500 to 1,000 feet per mmute for water used for drinking and cooking extract any of the 
gold or silver, something to be put np in tin boxes? A. soft wood�, about the same for hard woods, 30 to 60 lime, and make limestone water? A. The limestone if 
Equal parts of precipitated snbcarbonate of iron and feet per mmute fo� brass, 10 to 30 feet per minute for added to water will dissolve to a certain extent, and any 
prepared chalk. An impalpable rouge may be prepared cast and wrought Iron. :Much depends upon the size free carbonic acid forming in the water will combine 
by calcinating the oxalate of iron . Take quicksilver of the cut. Large cut should be slow, while a small with the limestone, forming the bicarbonate. 
with chalk half an ounce, and prepared chalk 2 ounces; water cut may be .run at a high speed. (1 7) G. H. J. asks (1) the difference be. 
mix them. When used, add a small quantity of alcohol Speed

.�f saws, 8 mches, 4,000 to 4,500 rev. per minute. tween benzine, naphtha. llnd gasoline. A. The names 
and rub wi l-h chamois leather. ., !� .. �: mentioned are given to products of the distillation of 

(3) J. A. G. wri tes : In using borax w i th 24 1,500 crude petroleum coming over at d ifferent d egrees of 
salicylic acid to increa.e itA solubility (equal weights of 36- 1,000 temperature, and consequently they vary in their spe-
each), are the antiseptic or disinfecting qualities of the Intermediate sizes in proportion. Speed for band saws, cilic gravity thus : Gasoline is the lightest mentioued, 
acid changed or diminished? Can you name a better 2,000 to 3,000 feet per minute. and has a density of 95° to SOo Baume, naphtha soo to 
plan ? D is"olviLg in water alone is troublesome, and (11) J. R. S. writes : We have a Worth-

65° Baume. and benzine 65° to 60° Baume 2. WheIe 
in alcohol is expeusive. A. Borax is of itself an anti- . can I find the process of boring artesian wells descri bed, 
septic,and therefore aids in i ts degree; alkalies and alka. �ngton �ump 1Ox10x7, double action suction pipe 4 and the tools used.: A. The subject of arte.ian wells 
line Ralts are said to increase the solubility of salicylic mches dmmeter, distance from pump to river 2,900 feet, has been very elaborately treated in a series of articles 
acid. Another method consi sts in dissolving 1t1 parts elevation 16 feet: We cannot fin� out why it does not contained in the SCIENTIFIC AMERICAN SUPPLll;MENT, 
salicylic acid in 24 parts ammonia, and then adding 16 work well. I �hmk t�e dIstance IS too far to fetch the Nos. 156, 157, 158, 159, and 160. 
parts  dilute acetic acid, or j ust enough to produce a wate�. :My frIend thmks not. Please give t�le cause (18) M. C. writes : Please give me a receipt 
slight Iv acid reaction For bee cultnre a solution is I of faIlure. A. You do not state enough partIculars as for sticking cork. to metal, as cork to the keys of musi. 
made by di.solving on� ounce of the crystallized salicylic to the lay or the pipe, or whether you have a foot valve. cal instruments. Do you know if a palissandre (rose
acid in bajf a pint of French spirits; of this solution �he pipe should be laid �o that the air will naturally wood) is liable to crack in our climate? If so, wbat is 
add one ounce to pint of soft water at 600 Fah. In cold rIse toward the p�mp, WIth a fo?t valve at the end of good to fill surface cracks, besides shellac? I can use 
weather perform J.his operation in a warm room. This supply-an .opemng or sta�d pIpe near the pump the wax that is in use for express packages for 
is said to be the method nsed by all German masters. thro�gh whIch the wh?le PIP� may .be filled before cork to metal, but that will require heat., which I wish startmg. If there are SIphons m the line that wil l  re- to avoid. A. For cement. use shellac dissolved in (4) N. B. P.-In easting steel and other tail: a'r,t.hey should have openings at their apices, with alcohol. The condition of the rosewood mnst be conmetals, does i t form any longitudinal grain the way it plugs that can be made air tight. The plugs to be nsed sidered before a definite answer can be given. Well runs, so that it becomes tougher one way than the for filling the suction with water; also have a large air seasoned wood shonld not crack. FiJling cQmposition other ? A. No. 2. If combed and pres.ed in one direc- chamber near the pump. With these' precautions we or fillers can readi ly be purchased from painters or tion while wholly in a l iquid state, will that make it think you will have no difficulty. Air in a long suc- dealers irl their snpplies. These consist of whi ting, tougher one way than the other? A. No. Cast steel tion is very elastic, and Cushions in the clearance of the plaster of Paris, pum ice stone, and litharge wi th suit-and cast iron are granular, not fibrous. pnmp. able coloring matter selected l o match the wood. French (5) E. B. a, ks : 1 .  What is the difference ( 12) R. D. G. writes : 1. What is the stanrl· yellow, asphaltum, Vandyke brown, and terra di 
between a dynamo-electric machine and a magneto ma- ard taper fQr steam and gas pipe tbread, taps and dies, sienna are the principal substances used for the color. 
ehine? A. A dynamo-electric machine furnishes II cur- and number of tll1'liads of dijferent sized pipes ? A. ing. After the proper shade has been determined, the 

selected ingredients are mixed with 1 part japan, 2 of 
boiled oil, and 3 of turpentine, and ground fine in a 
mi ll. 

(19) N. Y. K. ask., : Will you please tell me 
of seme article that will effectually remove the color 
from hair? I tried peroxide of hydrogen,but it did not 
have the desired effect. A. Peroxide of bydrogen is 
undoubtedly the best bleaching agent lhat can be used 
to remove the coloring matter from hair. Gaseous 
chlorine has been used, but not with such great success 
as the hyarogen peroxide. In fact, the oxygen is the 
bleaching agent, and whether it be obtained from the 
various chlorine compounds or from other su bstances, 
its effect must be the same. 2. The best article you 
know of that will remove hair. A. Electricity is used 
to remove superfluous hair from t.he face. Various 
pastes made from the sulphide of the alkalies and alka· 
line earths are lIkewise used. The following is a well 
known depilatory: :Mix 3 parts sod'um sulphide crys· 
tallized, 10 parts finely powdered quick lime, and 11 
parts starch. It should not be applied longer than 2 to 
4 minutes. 

(20) J. A. writes : Is there any particular 
rnle fur the manufacture of triangles? In a portion of 
this town the ringing of bells on locomotives is fO fre
quent that  the ordinary bell alarm on a fire station does 
not attract the attention of the people, and a triangle 
is suggested. We want a triangle contaming about 
seven feet long of steel. What width and thi ckness is 
best, and is tbere any particular rule for the make of 
it! A. For a triangle, take a bar of good tool steel l 
inch sqnare about 7 or 8 feet long. Suspend it by a cord 
at two po;uts, or lay it upon two pi eces of rope npon 
a bench about one·third" of the l,ngth from each end. 
Strike the bar witli 8 mallet and ascertain the axis of 
vibration by moving the bearings in or out until a full 
tone is obtained, then mark the bearings and bend the 
triangle. 

I N D E X  O F  I N V E N T I O N S  
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A N D  E A CH REARING THA T  D A T It .  
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Air compressor, rotary. L. S. Chichester . . . . . . . . . .  308.061 
Alarm. See Burglar alarm. 
Aluminium, extracting the metal, W. Frisbmuth. 808.152 
Ammonia soda. apparatus for the manufacture 

of. B. D. Maguin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 808,063 
Anti-friction device, J. M. Weymouth . . . . . . . . . . . .  808,111 
Axle box, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.228 
Axle lubricator, car, IV. H. Wright . . . . . . . . . . . . . . . . .  808.123 
Balance, proportional, D. L. Roberts . . . . . . . . . . . . . .  808,198 
Barrel header, W. Halfman . . . . . . . . . . . . . . . . . . . . . . . .  3OF.012 
Beak horn, portable, revolving, E. Mansfield . . • . . .  308,084 
Bearings, automatic alarm for friction. J. O'Con-

nell . .  . . . . . . . . . .  . . . . .  . . . .  . . . . . . .  . .  . . . . . . . . . . . . . . . .  808,192 
Belt fastener, M. Helfernau . . . . . . . . . . . . . . . . . . . . . . . 308 257 
Belt tightener, J. W. Bixby . . . . . . . . . . . . . . . . . . . . . . . . 308.051 
Blackboard. W. H. Whittemore . . . . . . . . . . . . . . . . . . . . . 808.296 
Blanks, manufacture of split, W. Garrett . . . . . . . . .  308,250 
Bolt cutter, C. W. Levalley . . . . . . . . . . . . . . . . . . . . .. . . . . 808.267 
Book, copy, E. P. Conner . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,141 
Book. pocket memorandum. H. T. Whipple . . . . . . .  808.2\l6 
Boot or shoe, F. M. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,074 
Boots, machine for making felt, L. Ruel . . . . . . . . . . .  308.282 
Bootie cooler, E. 'l'ruxall . . . . . . . . . . . . . . . . . . . . . . . . . .  308,217 
Box. See Paper box. 
Brick machine, C. L. Carman. . . . . . . . . . . . . . . . . . . . . . .  308.303 
Buckle fastener. J. F. Button . . . . . . . . . . . . . . . . . . . . . . .  308,130 
Bulfer, R. P. Garsed. . . . . . . . .  . . .  . . . . . .  . . . . . . . . . . . .  . .  . .  308,069 
Burglar alarm, B. S. Barckdall . . . . . . . . . . . . . . . . . . . . . 808.048 
Button, E. F. Bosworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . B08,300 
Button'fastener, J. J,owe . . . . . . . . . . . . . . . . . . . . . . . . . 308.268 
Button fastener blank, P. H. Sweet, Jr . . . . . . . . . . . 308,107 
Button fastening. J. F. Atwood . . . . . . . . . . . . . . . . . . 808,299 
Car coupling. G. O. S. Conway . . . .  . . . . . . . . . . . . . . . . .  308.304 
Car coupling, W. D. Marsbel . . . . . . . . . . . . . . . . . . . . . . . 308,270 
Car coupling, E. F. O' Haver . . . . . . . . . . . . . . . . . . .  0 • • • •  3OR,100 
Car coupling, W. H. Pangb . . . . . . . . . . . . . . . . . . . . . . . . . . 308.277 
Car coupling, L. & G. P. Stebbins . . . . . . . . . . . . . . . . . . . 3OS.103 
Car coupling. A. A. Stetson . . . . . . . . . . . . . . . . . . . . . . . . . .  30H 32J 
Car coupling, T. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808,n9 
Car, pilot. J. Pesana y Pinol . . . . . . . . . . . . '" . . . . . . . .  308.325 
Car starter. J. J. Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . .  808.2:12 
Carpet stretcher. B. F. Williamson . . . . . . . . . . . . . . . .  308.122 
Carrier. See Trace or shaft carrier. 
Case. See Label case. Violin case. 
Cash indicator, register, and recorder, W. L. 

Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,259 
Centrifugal machine. J. C. Poland, Jr . . . . . . . . . . . . .  308.326 
Chains, art of and machine for making, E. Oury . . 308.324 
Chair. G. C. Winchester . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,226 
Chimney cowl, �I .  Ludwig et al. . . . .  . . . . . . . . . . . .. . . .  808,317 
Churn. A. C. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  .... .  308,240 
Cburn. J. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,215 
Ch urn, B. 1. Williams . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . .  308,121 
Clgarmaker's gauge, Ii. J. Watteyne . . . . . . . . . . . . . . 808.115 
Clamp. See Thill clamp. 
Cleaner. See Coal cleaner. 
Clock regnlatinl< mechanism, F. A. Lane . . . ... . . . . .  308.265 
Clover huller. F. Strobel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  808.330 
Coal cleaner, W. H. Shepherd . . . . . . . . . . . . . . . . . . . .  3OF.206 
Cock, cylinder, Twiggs & Porter . . . . . . . . . . . • • • . . . .  808,3,3 
Calfee roasting, method of and device for, R. S. 

Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.169 
Coke oven. F. Carves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,133. 
Cooler. See Bott l e  cooler. 
Cotton press packing bOX, J. S. Smith . . . . . . . • • • . . . . 308.208 
Cotton, treating certain kinds of, W. H. Martin . .  308,185 
Coupling. See Car coupling. 
Crusher. See Stone crusher. 
Cultivator. M. H. Hitchcock . . . . . . . . . . . . . . . . . . . . . . . . .  308.071 
Cultivator. band, J. D. Hurd . . . . . . . . . . . . . . . . . .. . . . .  308.163 
Cultivator shield, E. B. Jackson . . . . . . . . . . . . . . . . . . . . .  308,166 
Cut-olf valve, J. H. Man . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  308.181 
Cutter. See Bolt cutter. Statk cutter. 
Cutting apparatus. w. H. Sharood . . . . . . . . . . . . . . . . . . 808,:m 
Damper for smoke consuming furnaces. F. 

Whitehead . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . .  308,224 
Desk, A. Cutler . . . . . .  . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  808.142 
Door hanger, W. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,125 
Doors. stay roller for s l id ing, E. Laass . . . . . . . . . . . .  308,171 
Drawers, Weishampel & Towles. . . . . . . . . . . .  . . . . . . .  308,221 
Drawers, dust cover for, A. J. HamUton . . . . . . . . . .  008.156 
Drier. See Fruit drier. Grain drier. 
Drier, �'. Brotherhood . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . .  808,237 
Drill. See Grain drill. 
Electric cable SUllPort or hanger, A. S. Weaver . . . S{)9,:!�U 
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Electric ClrcUlts, apparatus for breaking, J. L. I Poultice. A. Elberson. . . . . . . . . . . . . . . . . . . .. . . . . . . .  OOS,24S II ('!gars, Fitzpatrick & Draper . . . . . . . . . . . . . . . . . . . . . . . .  11.� 

Huller . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  308,201 Press. See Printing press. Cough and croup sirup, N. K. M an.fleld . . . . . . . .. . . . . t1,685 
ElectriC machine, dynamo, S. H. Short . . . . . . . . . . .  308,207 Press for dishing nollow articles, J. Robertson ... . 308,098 Cough Sirup, J .  M. Sparks . . . . . . . . . . . . . . .  .. . . . . . . . . . .  11,692 
Elevator. See Hay elevator. Water elevatcr. Printing press. T. ForknaJl .  . . . . . . . . . . . . . . . . . . . . . . .  3()8,150 CraCkerS, milk, G. young . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  11,697 
Fabrics, etc .. machine for stretching and winding Propelling vessels, L. C. Thorp . . . . . . . . . . . . . . . .. . . . . 308,109 Flour, Wheat, P. H. Copland . . . . . . . . . . . . . . . . . . . . ... . . . 11,678 cI }I.tAYlr(�. en woven, Lodge & Oldroyd . . . . . . . . . . . . . . . . . . . . . 308.081 Protector. See Vine and frnit tree protector. Hame tugs, Underwood Hame Tug Company . . . . . .  11,693 CINCINNATI. O. Faucet, lock, Howard & Locke . . . . . . . . . . . . . . . . .. . . . . 808,161 Pu'p In pulp engines, stirring, G. F. Harlan . . . . ... . 308,255 Inhaling vapors and compounds for use therewith, SDlE AG!NTS UNITED STATES. 
Faucet. self-clOSIng, T. M cHugh . . . . . . . . . . . . . . . . . . . . 308,186 Railway chair, Bryant & Hopkins . . . . . . . . . . . . . . . . . . .  808,0.."'4 apparatus for, C. B. Harness . . . . . . . . . . . . . . . . .. . . . .  11,677 .,.. .A.. F.A. Y' db CC> • •  
Feed water heater and clarifier, J .  Mahony . . . . . . . .  308,180 Railway, elevated, T .  P. Chandler, J r  . . . . . . . . . .  308.059 Liver compound, D. W .  Cnrry . . . . . . . . . . . . . . . . . . .. . . . .  11,679 (Cincinnati, Ohio, U. S. A.) 
Ferric oxide and snlphurous acid from ferric sul- Railway gate. automatic, H. C. Reynolds . . . . . . . . • .  308.196 Medical compound for the cure or skin diseases �frN:,slve Agents and Importers for the United States, 

phate, making. 'I'. Terrell. . . . . . . . . . . . . . . . . . . . . . .  308.289 Railway signaling apparatus, electric, B. Kron- and purification of tbe blood. J. F. Pool. .  . . . . . .  11,689 e E L  E B R A T E D  Filter and cooler, combined, J. Carter . . . . . . . ... . . . .  308,058 biegel-Collenbusch . . . . . . . . . . . . . . . .  ' "  . . . . . . . . .  808.316 Medicines, certain specified, Hop Pi :1  Manufactur-
Firearm, breech'loadlng, W. S. Teal].  . . . . . . . . . . . . . .  308.216 Railway switcb,  dynamo-electric, M . Marshall . . . .  308,269 ing Company . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,683 P E R  I N B A N  D SAW B LA D E S ,  
Firearm lock. R. M .  D e  Belleval . . . . . . . . . . . . . . . . . .  808 241 I Railway switch lock, P. L .  Pettengill . . . . . . . . . . . . . . 808,278 M ediCine for purifying the blood, patent, R. J. Warranted .uperior to nil  others I n  quali ty. finish, 

F· I I  T LI brl k 808 179 R 'j t k I d fla M Ell' "08 06- S Ith 11 691 u n itm'mi ty of It'mper, and g .. neral durability. �re escape. . . nnen n . . . .  . . . . . . . . . . . .. . . . . ., a.J way rae c earer a� . nger, �. . ,l� ' "  • • • • • •  0 " ' m . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . ,  One l'el'i n  �aw outwears t hree ordinary saws. FIre escape, H. Renscb . . . .  " .. . . . . . .. . . . . . . . . . . . . .  308,279 .Rattan SCJ'apmg and sphttmg machme, Clinton & Panniers or bustles. Alaska Down Company . . . . .. . .  11'672 1----------------------
Fire escape. cable, J. J Oros . . . . . . . . . . . . . . . . . . . . . . . .  308,323 Agrolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,�39 Poisonous compound for destrOying animals and P "  t" P 1)0 Your 
Fire kindler, B. W. Connelly . . . . . . . . . . . . . . . . . . . . . . . .  308.140 I Refrill'erator. D. H. Spicer . . . . . . . . . . . . . . . . . . . . . . . . . . . 808,102 insects. Weeks & Potter . . . . . . . . . . . . . . . . . . . . . . . . . . 11,695 rln Ing ress Own 

Fire klndler. C Leduc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,178 Refrigerator wagon, J . A. Frey . . . . . . . . . . . . . . . . . . .  308,151 Remedies for rheumatism. A. H. Warner . . . . . . . . . . 11.694 pri n ti'$gl 
Flanging m acbine. A. Wilbur . . . . . . . . . . . . . . . . . . . . . .  3OS.297 Revolver. J.  M. Marlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.183 Ribbons, velvet, Giron Freres . . . . . . . . . . . . . . . . . . . . . . . .  11.682 & 

Lab:�,i�:�sl�e�f�I'�:i�i���t�l:t: 
Floormg, etc , manufacturing parquets for, H. Revolver, double-acting, J. T. A ldrich . . . . . . . . . . . .  308.231 Sirop mineral snlfnreux, F. Renard . . . . . . . . . . . . .. . . .  11,690 �end 2 stamps for Catalogue 

Gerike . . . . . . . . . . . . • . . . . • . • • • . • • • • . • • •  . . .  • •• 0 • • • • •  308,318 RevolVillg table, W. L. Flemng . • . . • . • • . . . . • • • • • . . . •  808.245 Steam boilers. Rice. Whitacre & Co . . . . . . . . . . . . . • . .  11.696 CC��t' Yicei�l�:,
ftC!�;r: 

Flooring, wood, D. J. Marston . . . . . . . . . . . . . . . . . . . . . . 308, 184 Roller. See Shade roller. Tobacco. plug, Pflngst, Doerhoefer & Co . . . . . . . . . . .  11.688 
Fork. �ee Hay fork. Roller mill.  O. A. Byrns . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 308.131 Tobacco, plug chewing, R. A. Patterson & Co . . . . . .  11,687 111 ��PlmtliingPressll Frame. See Grindstone frame. Ropes or cords, device for attaching loops to, A. Tobacco. smoking and chewing, C. W. Allen.l1 ,673, 11,67£ 
Frnit drier. J . Bachelder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,017 �l cDonald . . . . . . . . . . . . . . . . . . . . . . .  0> . . . . . . . . . . . . . .  308,087 Yeast, compressed, Fleischmann & Co . . . . . . . . . . . . . . 11,681 n vr DIES AND DTHERTDOLS' Fruit jar, N. W. Krouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,174 Rotary engine, P. B. A. Ganot . . . . . . . . . . . . . . . . . . . .  308,249 
Frnit picker, I I .  W. Fol.om . . . . . . . . . . . . . . . . . . . .. . . . 308 148 Rubber compOSitions, manufactnre of, J. J. C. 
Jfuel and making the same, artifiCial, W. Griffith .. 308,154 Smitb . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  308,209 
Furnace. A .  Hopkins . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  308m3 Rubber, devulcanlzing and restoring vulcanized, 
Gauge. See Cigarmaker's gauge. J. J. Montgomery . . . . . . . . . . . . . . . . . . . . . . . . .  308,130 
Game apparatus. J. A. Fitzgerald . . . . . . . . . . . . . . . . . . .  808.147 Sails. reefing, T. Fearon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808,148 
Gangway for ferryboats. supplemental, C. W. Sash fastener, I. N. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,055 

Doten . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  908,30S Sawmil l  feed mechanism. J. Cook . . . . . . .  . .  . . . . . 308,063 
Garment supporter, C. H. Yarington . . . . . . . . . . . . . . .  3OS,28O Saw teeth, device for setting and jOinting, D. 
Gas making machine. W. H. Hutcblns . . . . . . . . . . . . . . 808,314 Logan . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,082 
Gas. manufacturing Illuminating, H. M. Paine . . . .  308,276 Sawing machine. band, P. Miller . . . . . . . . . . . . . . . . . . . 30S,188 
Gate. See Railway gate. Scale, W. R. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ' "  308,321 
Gate, J. G. Miller . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  308,274 Ecale, E. R. Pnlfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,195 
Genel ator. See Hot air generator. . Screw, J. Frearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,246 
Gigging machine, J. Woelfel. . . . . . . . . . . . . . . . . . . . . . . .  308,227 Screwdriver, J. Frearson. . . . . . . . . . . . . . . . . . . . . . . . . . .  808,247 
Grain and fertilizers, apparatus for distributing, Sewing machine covers, hinge plate for. W. 

A. J. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808,271 Klenba . . . . . . . . ... . . . . . . . .. . . . . . . . . . . .  . ... . . . . . 008,264 
Grain binder cord holder, C. Colahan . . . . . . . . . . . . . . .  808,062 Sewing machine shuttles, bobbin for, W. Koch . . 308,078 
Grain drier, A. S. Tompkins et al . . . . . . . . . . . . . . . . . . .  SUS 291 Sewing machine tuck folder, W. Matthews . . . . . . . 308.319 
Grain drill, W. w. & F. M. Mullen . . . . . . . . . . . . . . . . .  308,M Shade roller, J. Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,124 
Grain drill. A. Runst.etier . . . . . . . . . . . . . . . . . . . . . . . .. . . 808,3n Sharpening machine knives, device for, R. O. 
Grain transferrin I! appar'ttus, Fl. S.  Richards . . . . . .  308,095 Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.092 
Grinding mil l .  roller. ('. T. Hanna . . . . . . . . . . . . . . . . . .  3OS,254 Shawl strap, T. Brooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 808,052 
Grindstone frame, L. McDermott . . . . . . . . . . . . . . . . . .  308,OR6 Sheet metal vessels, collar for, J. F. Ross . . . . ... . . .  808.281 
Hame, J. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808.262 Ship's drag. F'. Stanke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,211 

J Hame strap, D. W. Emmons. . . . . . . .  . . . . .. . . . .. . .. 8Oll,068 Shirt, S. A. Fls�e� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 308,244 
Handcnlf, I. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808,075 Shovel. See Mmmg shovel. 
Harrow and seeder, combined, J. S. Corbin . . . . . . . .  308.305 Shutter fastener, I. Brooke . . . . . . . . . . . . . . . . . . . . .. . . . .  808,128 
Harvester and husker. corn, E. W. Quincy . . . . . . . .  308.094 Shutter worker, H. Camus . . . . . . . . . . . . . . . . . . . . . . .. . . 308,057 
Hat brim edges, machine for trimming, J. Nutt . .  308,191 Shutter worker, M. E. Peterson . . . . . . . . . . . . . . . . . . .  308,194 
Hay elevator, B. Oborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  808.275 Skate, roller. F. B. Mueller . . . . . . . . . . . . . . . . . . . . . . . . .  308.089 
Hay fork, horse. P. W�rnm . . . . . . . . . . . . . . . . . . . . . . . 308,294 1 Skid, freigbt car, J. L. Rowe . . . . . . . . . . . . . . . . . . . . 308.200 
Heat. clrculatinl! pipe for the transmission of, B. Sme lting nickel and cohaIt ores, A. Krupp . . . . . . . .  308.175 

Rtiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,197 I Snap hook, G. A. Washburn . . . . . . . . . . . . . . . . . . . . . . . . .  308.219 
Heater. See Feed water heater. Soap, pyrethrum, J. Zacherl, Jr. . . . . . . . . . . . . . . . . . . .  308,172 
Heel trimming machine. J. H .  BuseH . . . . . . . . . . . . . .  308.056 Spikes and machine therefor, manufacture of. 
Holdback, carriage. S. A. Prescott . . . . . . . . . . . . . . . . . .  308.093 H. Greer . .  " . ..... . .... . . . . .... . . . ..... . .  . . . . .. . .  308,251 
Holder •

. 
See Ticket holder. Spike_, die for and method of making, H. Greer . .  308,252 

Hook. see Snap hook. Spindle bolster, G. Jaquith . . . . . .  · . . . . . . . . . . . . . . . . . . . .  808,167 
Hoop fastener, W. D. Rlcbardson . . . . . . . . . . . . . . . . . . .  308.280 Square. try, W. B. Edwards . . . . . . . . . . . . . . .. . .  . . . ... . .  808.145 
Horse leg brace, H. D. Ward . . . . . . . . . . . . . . . . . . .. . . . .  808 114 1 Sta k cutter, G. w. & G. A. Davis . . . . . . . . . . . . . . .. . .  308.306 
Horseshoe, E: R. Marshall. . . . . . . . . . . . . . . . . . . . . . . . . .  3O�,0S5 Stamp, hand, J. P. IWacott . .  . . . . .  . . . . . . . . . . .  . . . .  308.309 
Hose tube, W. L. Teter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,SSl I Steamer. J. G. Webb . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  308.116 
Hot air generator, G. S. Sperry . . . . . . . . . . . . . . . .. . . . .  308,286 Stone. art or process of and composition for mak-
Hul l er. Sec Clover huller. Ing artificial. J. H. Triclrey . . . . . . . . . . . . . . . . . . . . .  308.111 
Indicator. See Casb indicator. Stone crusher, T. A. Blake . . . . . . . . . . . . . . . 308,284 to 308,236 
Ink and paint mill, L. P. Clawson . . . . . . . . . . . . . . . . . .  308.138 Stone, treating natural and artificial, J. L. Kess-
Inkstand, M. Herzberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.157 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,268 
Inkstand, J. S. Hoss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,100 Stool, plano, H. W. Hadley. . . . . . .  . . . . . .  . .  . . . . . . . . 308,155 
Jar. See Fruit 1ar. Stopper In washbowls, Sinks, and bathtubs, M. F. 
Label case. dru,ggist's, B. Keith . . . . . . . . . . . . . . . . . . . .  3OS,076 Deegan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...  308.307 
Ladder, E. P. Wright . . .  . . . . . . . . . . . . . . . . . . . . ..... 308,3&1 stove and furnace grate, T. Kruse . . . . . . . . . . . . . . . . . . 308, 1 76 
Lamps, machine for shaving conductors for elec- Stove, heating. A. J. Weiss . . . . . . . . . . . . . . . . . . . . . . , .  308 222 

trlc, J J. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,301 Stovepipe thimble. A. J. Martin . . . . . . . . . . . . . . . . . . . . 808,272 
Lastinl< jack, M. O'Fallen . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,091 Stove, steam generating. B. E. Sperry . . . . . . . . . . . . . .  308,210 
Lasting tool. H. Brossei. ... . . . . . ... . . . . .... .. . ....... 308.058 Stoves and grates, constrnction of domestiC, H. 
Leather stretcher. R. S. Jennings . . . . . . . . . . . . . . . . . .  308,171 Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,290 
Leather stretching macblne. R. S. Jennings . . . . . .  308,170 Strap. See Hame strap. Shawl strap. 
Lens, ophthalmoscopiC test, C. A. Buckl in . . . . . . . .  308,302 Straw stacking machine, C. E. M errifield . . . . . . . . . .  3OS,088 
Lock. See Trunk lock. Vehicle seat lock. Sucker rod, R. H. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . 808,233 
Locomotive, T. P. Cbandler, Jr . . . . . . . . . . . . . . . . . . . . .  308,060 Supporter. See GaTment supporter. 
Loom sbnttle. J. )lagee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,31S Syringe attachment. C. 1 1 .  BntIln . . . . . . . . . . . . . . .. . .  3OS.2SS 
Loom stopping mechanism, M. A. Furbnsh et al • •  308,311 Table. See Revolving table. 
Lubricator. See Axle lubricator. Tapping gas and water fittings, machine for, E. J. 
Lubricator. A. Baur . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  808,127 M anville . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  308.182 
Lubricator. Hodges & M cCoy . . . . . . . . . . . . . . . . . . . . .. . .  808,258 Telephone, J. N. )OIcIntlre . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,273 
Magney mill, E. S. Barreiras . . . . . . . . . . . . . . . . . . . . . .  308 .0<19 'l'elephone and time system, combined, R. W. 
Mail bag fastem'r, C. 1\' .  J elferson . . . . . . . . . . . . . . . . .  808.168 Willson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.225 
�I anure spreading machine, W. H. Crandall . . . . . . .  308,064 Telephone exchange system, J. P. Freeman . . . . . . s613.24S 
Mattress frames. construction of spring, E. Hos- Telephone exchanges. multiple switchboard for. 

klns. . . . . . . .  . .  . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . .  30S.260 M. G. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.315 

DESIGNS. 
Air compress;)r frame, C. Beseler . . . . . . . . . . . . . . . . . . .  15,551 
Carpet, H. Horan . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,553, 15.554 
Carpet, C. W. Swapp . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 15,568 
Clock case, A. O. J ennings . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,558 
Clock case. S. B. Jerome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,559 
Coffin handle, T. S. Powers . . . . . . . . . . . . . . . . . . . . 15,562. 15,568 
Costume, lady's, M. Kavanagh . . . . . . . . . . . . . .  : . . . . . . .  15.561 
Costume, lady's, J. Q. Reed . . . . . . . . . . . . . . . . . . . . . . . .  J5,564 
Costume, lady's. S. J. Shiels . . . . . . . . . . . . . . . . . . . . . . . . . . 15,585 
Costume, m iss's, M. Kavanagh . . . . . . . . . . . . . . . . . . . . . . . I5.bOO 
Drip pan, C. Woehrle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,570 
Handkerchief. H. B. Wilson . . . . . . . . . . . . . . . . . . . . . . . . .  15,589 
Hatchet, W. S. Skinner . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 15,567 
Lamp globe. J. J. Kittel. .  . . . . . . . . . . . . . . . . . . .. . . . . . . . .  15,566 
Pipe moutbpiece. M. Dlttenhoefer . . . . . . . . . . . . . . . . . .  15,552 
'l'ype ornaments, H. Ihlenburg . . . . . . . . . . . . . . . .. . . . . .  15,555 
Type, printing, H. Ihlenbnrg. . . . . . .  • . . . . . . . .  15,556, . 15,557 

A printed copy of the specification and drawing of 
any patent in the foregoing list. also of any patent 
Issued since 1866, will be furnished from this olflce for 25 
cents. In orderiug please state the number and date 
of the patent deSired, and remit to Munn & Co . . 361 
Broadway, New York. We also furnish copies of patents 
granted prior to IS66 ; but at Increased cost. as the 
specifications. not being printed, must he copied by 
hand. 

Canadiau Patents may now be obtained by the 
inventors for any of the inventions named in the fore
goin� bst, at a cost of $40 each. For full instruction
address Mnnn ISo CO., 361 Broadway, New York. Other 
foreign patents may also be obtained. 

Inside Pnae. each insel'Uon - - • 1;') cent .. n line.  
Bach: IJaae, each i U Hel'r ion • •  _ S1.00 n l ine. 

(About eight words to a line.) 
Engravings may head adver tisements at tke same rate 

per line, Int meas'ltrement. as the letter P"·e8s. Adver
tisements must be received at publication c;ffice as early 
as T hUTsday morning to apvea'l' in "ext issue. 

HAM' MERS :::;��:=:. DROP FORalNC8, &0'. ' 
.6IiI .. " Parker P .... Co .. · 

IIHtUfolllmltGallll. , � 

UPRIGHT 

D R I LL S  
ALL SIZES. 

BOR ING 
-AND-

TURN ING 
M ILLS , 

48 and 72 inch 
swing. 

H, BICKFORD 
Cincinnati, Ohio. 

EMPIRE OF BRAZIL. 
P R O P O S A L S  

F OR THE ILLUM I N AT I O N  OF THE CITY 
OF R IO DE JANEI RO RY HAl'I. 

By order of the Imperial Government It is made public 
that proposals for the illumination of the city Of fl-io de 
Janeiro by gas will by received up to 3 P. M. of Febrnary 
28, 11j85. at th:s  LegatIOn and at the ilrazillan Consulate 
General in N ew Y ork. Specifications and � eneral condi-
tiW�:l�;t

e
o��W���'::tb�� rf.fJ�i�tion at the same places. 

1. NEW IDEA l 

J. G. do AM ARAL VALENTE, 
Cbarge d'Alfalres of Brazil. 

On receipt of 
WILLIAM S PO RT $1.00 will send ��n);.g� P:�:�I:�; postpaid : A pair 

market. 

In Door flhOPs, Box of "Hyatt's Pat. 
and Furniture Man- Indicators"show
ufactories. For plan- ingTrnmll,Points ��';>�Otx �tt�� �:d and Games : A fine 
Furniture work, it Pack ofCal'il s 
has no equal. " pockpt 

We use the Ellis on Whist by Wm. rg����1 ��:e an�a"! Pole. F. R. S. 
solid f o r g e d steel ---------------------
head. Two pressure E. P. THOM PSON. III ,E., 9 Murray !'It. , New Tork, hars. I;[as s t r o n g  I ET.E{;T II ICA I. EX PERT. feed. Will'plane f�om Member American :';oclety M echankal Engineers, and 1-16 to 6 mch tbICk. American Institnte Electrical Engineering �::r.�t, ��e�' fI��t! ' . 

class planer In the 
ROWLEY & HERMANCE, Williamsport, Pa. Beautiful & Lasting for ORNAMENTING 

WINDOWS. DOORS, TRANSOlUS, &00 
ROUTHWARK¥OUNDRY � MACHINECOM�AN-r. 

J 480 Washington Ave. Philadelphia. , ENGINEERS &MACHI N IST$ IlIJBl Sta i n e d  
BL O WINC ENGINES AND HYDRA ULIC MACHINERY 1;) S O L E  MA KERS OF TH E 1:1 N£ .r0�TEP�LEN F(SOUTHWARKAuTOMATIC CUT OfF STEAM r.,NG I • 

Measure, grain, J. W. Moyers . . . . . . . . . . . . . . . . . . . . .. . .  308.322 Telephone system, C. A. Jackson . . . . . . . . . . . . . . . . . .  308,165 
Measure, tape. F. M. Slagle . . . . . . . . . . . . . . . . . . . . . . . . .  308.287 Telephonio inst rument snpport, 'tregnrtha & RAILWAY AND STEAM FITTERS' SUPPLIES Medical compound. A. Bevier . . . .  , . . . . . . . . . . . . . . . .  308.050 LOring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sos, 110 • G l ass  

S U B ST ITUTE  M ica sheet, compOSite, J. L. Rorison . . . . . . . . . . . . .. . .  308.199 Tetrahydro'parachinanlsol, production of, Z. H. Rue's Little Giant Injector. 
Middlings purifier, C. G. Rollins . . . . . . . . . . . . . . . . . . . 3O!l,099 Skraup . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 808,286 SCREW JACKS, STURTEVANT BLOWERS. &c. Mill. See Grinding mi ll. Ink and paint mill. Thermostat, A. W. Tnbbs . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,293 

Maguey mill. RoIlnr mill. Thermostat, Wilder & Clark . . . . . . . . . . . . . . . . . . . . . . . .  308,120 JOHN S. URQU HA RT, 46 Cortlandt St., N. Y. AT SMALL COST. Send for TIInstrated Cat&. Mill burr, L. P. & C. Teed . . . . . . . . . . . . . . . . . . . . . ... . 308.108 Thill clamp. H. K. Forbis . . . . . . . . . . . . . . . . . . . . . . . . . . .  at1S,149 
Mining shovel. power, G. D. Whltcomh . . . . . . . . . . . . 808,118 Thrasher and separator, combined. J. Davis . . . . . .  308,065 
Miter machine, Stmy & Lowery . . . . . . . . . . . . . . . . . . . . . 308.213 Tbrasbing machine cylinder teeth, blank for 
Mitering machine. P. Cashin . . . . . . . . . . . . . . . . . . . . . . . .  30S,134 formtng, J. ( 'hrlsnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.135 
Moulding, W. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,'n2 Tbrashing tooth. J. ChrIstian . . . . . . . . . . . . . . . . . . . . . . . 308.186 
Motion, device for convertIng, M. P. Buffum . . . . .  808,129 Ticket holder, J. H. Stewart . . . . . . . . . . . . . . . . . . . . . . . .  308,105 
Motor for light machinery, W. Vogpl . . . . .  . .  . . . .  308,21S Tobacco granulating macblne, M. Shirk . . . . . . . . . . . . 3OS.101 
Musical instrnment, mechanical, P. Ehrlich . . . . . . .  808,242 Tongue support, J. W. Scbwarze!. .  . . . . . . . . . . . . . . . .  308,284 
Nai ls  and spikes, making. H. Greer . . . . . . . . . . . . . . . . .  308,253 Trace or shaft carrier, M. B. Carey . . . . . . . . . . . . .. , .  . 308.132 
Nose bag, O. C. Hayward . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,256 Track crOSSing apparatus, H. Aiken . . . . . . . . . . . . . . . . 808,298 
Nut lock, S. A. Lesan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,286 Trees. device for felIlng, P. ;l-lliler . . . . . . . . . . . . . . . . .  808,187 . 
Oil meal. process of and apparatus for cooking, J. Trnnk lock, E. T. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,212 1 
•. H. Vaile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.112 Tube. See Hose tnbe. 
Package, liquid containing, J. M. Stimpson . . . . .. . .  308,/05 Valve gear. A. B. Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.079 
Packing. cupped leather piston. A. Campbell . . . . . 308,239 Vehicle seat, J. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.118 
Packing, piston, W. Heston . . . . . . . . . . . . . . . . . . . . . .  308,158 Vehicle seat lock, A. E. steel. . . . . . . . . . . . . . . . . . ... . .  308,104 
Paint for ships bottoms, drydocks, etc .. compost- Vehicle. two-wheeled, L. S. Clark . . . . . . . . . . . . . . . . . .  308,187 

tion, J. H. Dilks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.066 Vehicle, two-wheeled, J. Howell . . . . . . . . . . . . . . . . .. . .  308,162 
Painter's sizing, fresco. H. De Rossi . . . . . . . . . . . . . 308,143 Vehicle wheel, C. E. Tower . . . . . . . . . . . . . . . . . . . . . . 308.292 
Palntinl' on glass. decorative. E. J. Irlande . . . . . . . .  808.164 'Vessel and apparatus for cutting channels In 
Paper box, E. B. Munson . . . . . . . . . . . . . . . . . . . . . . . . .  308,190 wnterways. J. Gates . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  308,153 
Paper feeding device, A. Sedgwick . . . . . . . . . . . . . . .  308,285 Vessel for dispenSing fluids, P. Hartmann . . . . . . . .  308.070 
Paper feeding machine, G. White . . . . . . . . . . . . . . . . . 308,11 9 Vine and frnit tree protector, E. D. Hill . . . . . . . .. . . 308,159 
Paper folding macblne, J. H. Stonemetz . . . " "  . . .  308.214 Violin case, 1 I .IKleineick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.077 
Pawl, G. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,097 Warming pan, J. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.126 
Peg wood sharpener, IV. G. Scott . . . . . . . . . . . . . . . . . . .  808.204 Watch mainspring Winder, A. F. Robbins . .. . . . . 308.096 
Pegging machine. H. Schflrhuber . . . . . . . . . . . . . . . . . . 308,200 Watch spring holder. C. H. Morgan et al . . . . . . . . . . . .  308,820 
Pen . stylographic. L. Fl. Dunlap . . . . . . . . . . . . . . . . . . . . 308,1« Water elevator, Lobb & Strader . . . . . . . . . . . . . . . . . . . .  308,080 
Plano action. J. Rndolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . 808.201 Wheel. J. I. Hoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Il8,160 
Picker. See Fruit picker. WindmlII .  C. S. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,205 
Pipe casing. J. F. & J. F. Wood . . . . . . . . . . . . . . . . . . . . . 308.228 
Plane. rabbet, J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . .  308,332 
Planter. check row, ('om, J. Kirkwood . . . . . . . . . . . .  308.173 
Planter check row, corn, J. D. Smith . . . . . . . . . . . . . . . 308.886 TRADE MARKS. 
Plow. M. Satterlee . . . .  . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . 308,288 BISCUItS, J. Beatty & Co. . . . . . . .  . . . . . . . . . . .  . . . . .  . . . .  11,676 
Plow jOinter, O. W. Haegg . . . . . . . . . . . . . . . . . . . . . . . . . .  808.835 Biscuits, Johnston Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,884 
Plow standard. J.  R. Sampson . . . . . . . . . . . . . . . . . . . . . . .  3OS,202 Blankets, W. Ayres & Sons . . . . . . . . . .  o . . . . . . . . . . . . . . .  11,675 
Post driver, F. M. Ewers . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 308,310 Carpet warp, Mount Ida Manuractnrlng Company. 11,686 

)JOVE COURTSHIP and MARRIAGE. 
WonderfUl secrets, revelations and 
discoveries for married or 8i�le. secnrin health,wealth andha piness 

o . '.1.'his naDutSOme boo� of 180 P�R. mailed for only 
10 cents by the Union Pnblishi ..... eo .• Newark. N. J. 

A PR � CTWA I. !'llC(!F.!'!'. I VAN DUZEN'S PAl'. LOOSE PULLEY OILER. 

10gllll and Prices. Samples by mail 25 cents. 

W C YOUNG SOLE AGENT. 731 ARCH ST. 
• , PHILADELPHIA, PA. 

AGENTS WANTED EVERYWHERE. 

["/1(0)[" f»)E»)I'fr'lJ!( TlI,.E:"ND CLAY RETORT,S ALL SH�ES. li� ���Ij", !Q1!J\j��n, = BD RGNER & 0 BRIEN .=-
23 � S T .  AB O V E  R A C E ,  P H I LA D E L P H I A  Thousands In satisfactory every- I 

day use. Entire reliability and con· ---------------------
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Economy shown byreasonab l e  prices 
and perfect performance. Send for 
our '" Catalogue No. 55." 
ViAN DUZEN & '1'IFT. o 

FREE CHRISTMAS PACKAGE. 
To Introduce OUI goods Rnd 

secure future tradtlJ we will send 
you ire" of charge, if  you will 
send 20c. in stamps for postage, 
�i�� i��

e
We:;

h
cl��dS:S fi��!\; 

Birthday Card, a beautiful gilt
bound floral Autof!raph Album 
illustrated with biros, flowers, ferm, &c., a handsome Photo. 

//�r�i1ILi�"',".':' rdr:��iC �frtha�t °b:l�:t
e
lt��s;; 

wTtb � f:�-s;��-�e �IW;;�� O::cb
e
��fso a�:n::! ��lid:v ��:� '!II�.�������� wron� side. '.ren for 25 Address J. W. BABCOCK & CO., CENTERBROOK, CONN. 

s. a s ores, or by man, to try. Two Go"l I" edalM 
awarded at M. C. M. A .  Fair Boston, 1881. Collar and t II R bb Pri ti St S 1 pair culfs. any size, postpaid, ior S I X cts. Clrcnlars free. , UIG PAY o se our u er . n ng amps. am pIes 
Revel'sible Collar Co., �'aC1ory, Cambridge, Mass. I! _ free. TAYLOa Baos. & Co. , Cleveland, Ohio 

rJ£RFEC'1' 
NEWSPAPER FILE 

M'UNN & CO., 
Pnbllshers SCIE.:1TIFIC AMERICAN. 
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DECEMBER 6, 1 884. } $titufifi t �tutritau. 
RUBBER BACK SQUARE PACKING. �OOr-'1 

A CURIOUS AUrOGRUB. 

BEST IN THE WOIU,D. 
For Packing the Piston Rods and Valve Stems or Steam Engines and Pumps. 

tbe packing wbit'b. wben in use. Is in contact witb tbe Piston Rod. 
�"'-",' " _.'0_ keeps tbe part Jl against the l'od with snfficient pressure to be steam-tlgbt, and Y/t 

lengtbs of about 20 feet, and of all sizes from l4 to 2 inches sqnare. 
N E W  YO R K  B E L  T I N C  &. PAC K I N C  CO . ,  

JOHN H. CHEEVER, Treas. Nos. 1 3  &. 1 5  PARK ROW, O�p. ASTOR H O U S E ,  N E W  YORK. 
JOHN D. CHEEVER, Dep'y Treas. Branches. 308 CHESTNUT 81'., Philadelphia. 101 LAX. 81'., Uhicago. 52 & 64 SUMMBB ST.,Boston. 

CUTLER'S POCKET IN HALER � ' AND 
Oarbolate of Iodine 

I N H A L A N T. 
A Cure for Catarrh ,Bron, chitis, Asthma, and all dis

eases of tbe Tbroat and Lungs-evell Uonsn,nption-If taken in season. It will break up a Uold at once. It is the Kinl{ of Coul{h Itl edicine •• A few inhalations will correct. the most Ollfm sive Bl"eath. It may be carried as handily as a penknife, and is guaranteed to accomplisb all tbat is claimed for it. wit� !cr;����v:n�; �id�e¥:r}:e ��ed��;1!�!I�:��';' 
and an Miasmatic and InfectiOUS diseases. It has been ��g{�d'�H'. tjJ�ra�� ��������������Oe'i�l:t�"ri'd 

i�f 

Tbis Is tbe only steam boiler ever 
devised in strict compliance with 
tbe demands of r:atural laws. It 
gives ""mplete immunity against 
�;:�!��fs

n:h 1�����t!ti�� a��e��! 
posit on tbe bottom plates, affordS 
safety witb bigb pressure, and 
secures great economy. The in 
��n�6?1�:� :J'.!'I�:!,lt�O r�i.�� st.il� 
plied, internally or externaly, fo 
new or old boilers. Licenses grant
ed on liberal terms to manufac.-

"L" '� _ _ ","ll!! f�'O��'lt�t
l\o:eil s I VE B O I l ,E It CO . .  1 33 and 13' Bl'oadway, N.Y. 

W A T C H M A K E R S . 

B L.A.S'X". 
IRON REVOLVERS , PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  It. F. M .  R O OTS, Manufacturers. 

OON N E RSVI LLE, I N D. 
S. S. TOWNSEND, Gen. Agt,,220ortland St. , 9Dey St •• 
OOOKE & CO., Selling Agts., 22 Cortland Street, 
JAB. BEGGS & CO., Belling Agts. 9 Dey Btl'eet, 

NE� YOB..�. 
"'END FOR PRICED CATALOGUE. 

FRET SAW OR BRACKET WOODS, 
I N  C H O I C E  A N D  R A R E  V A R I E T Y ,  

:l?LA.1VE:I:> B..E.A.:I:>Y FO� USE. 
ALSO LATEST BOOKS OF DESIGNS. 

GEO. W. READ & CO., 
Manufacturers Mabogany and other Cabinet Woods. 

H l6 to 200 LE W I S  ST .. N. Y. 

" At another time I saw on a 
desk a scrap of paper that had 
on it a comical likeness or image 
of a human skeleton in minia
ture - a profile view of the skull, 
the ribs, and the other bones, 
even to the foot. I wondered 
who the senatorial artist was, 
and in handling the paper I 
chanced to turn it another way. 
And what do you think it was ? 
It was n't meant for a skeleton, 
after all. It was nothing else 
than a very hasty autograph 
of Senator ---. "  

the great number of persons, including Physicians and 
Nurse�, who used the INHA.LER as a preventive, not 
one is known to bave been attacked witb any of tbe (lis
eases to wbich tbey were exposed. 

!l��o1fo��YW�.'e��� :a�!"'��tC
t'h�b 

A�i'l{'I�'k �e
A'¥�� 5:1 TE:J:..EP:B: c::)].�;r EU!!I S3.  50. TOOL CO., Waltbam, Mass. CATALOGUES FREE. Send for circulars. Fitch hul'g Acoll stic Telephone 

Read The Recollections of a 
Boy-Page in the U. S. Senate, 
in the December number of ST. 
NICHOLAS, if you cannot make 
out the autograph ; the article 
will interest old and young. 
This is the Christmas issue, 
containing contributions from 
Whittier, Trowbridge, Stock
ton, Boyesen, Mary Mapes 
Dodge, Miss Alcott, and others. 
It costs but 25 cents and makes 

a superb present for a child. All dealers 
sell it. Now is a good time to subscribe 
($3'.00 a year) through dealers or the 
publishers, The Century Co. New-York. 

S A V" E  1W: C> N E Y  
GRAND B Y  SENDING FOR A COPY O F  OUR 

before buying your Christmas Pre- ; 
H LID Y sents. Wbetber for young or old, , A nothing is so sure to plea"'e as a hand- I 

lE'ome book, and our catalogue places CATALI I GU Ean a 'most endless variety before you 
to select from at from 30 to 50 p.'r cent. 

below the regular retail prices. We will send a cOfl W. mail 
�:��?�Kn

a&����p • .l'Sin6ut';)'4���n, Ma��: 

Patented tbrougb tbe agency of tbe SCIENTIFIC 
AHERn' AN in 1 ,73, this Inhaler has since had a larger 
and more extensive sale tban any Medical Instrument 
ever invented. 

It Is approved by pbysiclans of every scbool. and indorsed by tbe leading medciaJ journals of the world. 
Over 400,000 in use. Bold by Druggists for $1. 00. By mall, $1.25. 

W. H. SMITH & ( '0., PROP'S, 410 Micb.gan St., Bu1falo. N. Y. 

AN OrTICAL WONDER::�tI��e: 

Sent Free To llnd ontwbat 
THE PHltENO

·LOGIC_U JOUR
"AJ� is like now. send your address on 
on postal for back No. as sample. Price . � :  p�::i�t� ���n�����lr�e"d 

l'OWLER & WEL I , !"i  CO., "33 Broadway, New York Clt,y. 
N.B.-Hst of book on Pbrenology, 

Physiognomy, Healtb, etc., FREE. 

Remington Standard Type-Writer. 
Tbe important im

p r o v e m e n t s  just 
added double tbe 
value of t h e  mach
ine, and greatly in
crease t h e  strong 
lead wblcb it  main_ 
tains over all com ... 
petitors. 
\Vyekolf, Seamans 

&. Benediet" 
281 & 283 BroadwaY' 

NEW YORK. 

ELECTRICAL WORLD 
A n  Illustrated 2 4  Pa.e Weekly devoted to 

ELECJTRICJI1'Y andttsPRACJTICJAL APPLICJATlONS. 
Every one should read It 

who cares to know what Is taking place in tbis active 
field of progress, wblch offers unequaled attractions 

A M E R I CA N to Inventors, ltlechanics, Chemists, Capitalists, 
Students, and all bright, young men seeking an ad
vantageous start In life. Sample copy free. Subscrip-Elo ctric�l!!hibition H EALTHY M OTH ERS AN������;:i�����;:: Mass. Charitable Mech. Ass'n Bldg., 

HUNTINGTON AYE., BOSTON, .MASS. , 
TO OPEN 

.Monday Dec. 1, 1884. 
TO CLOSE 

Saturday, Jan'y 3, 1 885. 

SPECJUL NOVELTIES MAY STILL OBTAIN SPACJE. 

To�mtroduce our New and Popular Books at once, we make the 
f�:;;;:����i�ath��bl�o�e:(�:e r;���r:�a'f:efe���o: r�rr:t G�fd 
Hunting Cased Lady's Watch worth $50.00. lf there be more th,m oue correct answer the second will receive a Solid 
SlIver, Stem Winding, Gentleman'8 Watch worth • 26.00 the third " key windin� Silver Watch. Each person 
mustsend with their a.nswer 26c. In stamps, for '-postage, for which tbeywilJ receive 'f Valuable ond Populo!" BooJ(s as follows: 
I, Manual of Etiquette, for ladies and gentlemen, a guide to polite. 
neBS and good breetling, giving the rules of modern etiquette for aU occasions. 2, The Standard Letter Writer, for ladies and gentlemen. 
A complete guide to correspondence, �ving plain directions for the 
�mr;1::.itl3� �1���Ev�;f:;r���:ti:!� !li���e��g��li���£ A:tf� 
�::::::trTc��;e��d' ;���gt��zt����·hf��t����l. g�,hD\��' p�-Recitations and Readings, a large and choice collection for 8�ooi exhibitions and public aud private entertainments. 0, Parlor Magie 
and Chemieal Experiments, a book which tells how to perfonn hundreds of amusing tricks in magic and instructive experiments with 
b���garo::,shu::o�����;������eS::::-:i�, �lori����a:o�i!r;l�fe��f adventure, of railway life, etc., all very interesting. 7, Fancy Work 
r�fn�o�:s���rd���lic�l i������lio��fo���:kf,r:fa��; �:���:; �Oalj pockets, brackets, needle work, embroidery, etc., etc., profusely and e��:�X�c�tKC: �:;.�ubE�TEIlBltOO1:�dCONN. 

You need tbe Best Family, Religious, and Literary 
Weekly Newspaper. 

T H E  INDE tJ E N D I<} N T, New York. The Pell Mall Gazette, of London, says it is "One of tbe 
ablest weeklies in existence. ) J  
"TRIAL T�:tp!W� ri:�i� lo�� J��tt���:S-�:r'd for Free 

THE IND �1��
e
lf��T, 1.':,�

e
s�ork City. mI A.A. GR IFFI NG I RON CO 

STEAM HEATING .Appilxa.tvs 
SOLE  M A N U FACTUR E R S'  

BUNDY alTEAM RADIATOR 750 COMMUNIPA W  A VE ..  
JERSEY CI TY, N.J, • 

See 1\1us. article In SCIENTIFIC AMERICAN Sept. 13, 1884. 

FREE TO ANY LADY real""r ofthi.t:llJaper who \llrWid agree to showour--W cata.logue and price list of Rnbber Goodd to theIr friends and try to to .. flnences.tes for 'lUI. We will senrI yon free, "ost-patd two full 
IItled, LADIES' GOSSAM.ER RUDBLR WATER .PROOF GA.:&

!.:lENTS, as a sample, and one of ou� handsome Colored Covers 44 page Catalogues Wl th wholesale price l1St showing how you can make 
a nice profit right at home. Send 20 cents for postage, packing, &c., (.tamps or silver taken.) Cut this out and send it w 

B. A. lIABCOClt 8Il CO., CENTJm.BltOOX, CONN. 

A scientlflc treatise of 451 pages, written In plain language, giving valuable information concerning tbe Diseases ofp�'��:mlo��f 3�:Z ����e:':t�d�il��'i.'),: f:�r.��l::�:ed and prevented. A valuable book for women. 
BRO WN, El,LIOTT & SPEA RS, Silver Creek, N. Y. 

REID'S L I GHTNING BRAC E ���:i:�ed for Borine, Screw Agents wanted. 

N I CKEL PLATED. WITH TWO $2 75 
B ITS, ROSEWOOD T R I M M I NGS, • 1635 

THE HARDEN STAR HAND GRENADE i 
FIRE EXTINGUISHER 

P uts O u t  F i re I nsta ntly . . 
See editorial notice In SCH:NTIFIC AMERI- i 
CA" of � ovember 2:Jd, l88<1. 

Send for circulars. Address 
Bardon Band Grenade Fire Extinguisher Co., 

20li Wabasb Ave., Cblcago. 
10 �i��s�tB��'ii��y?�ew York 

ALLEA _ _ I.,t:� CAST I NGS FROM SPECIAL E RN S 
� , --- B AND FI N E GRAY I RO N  A L S O  STE EL  

�D<VLIN y, CO F I N E TIN NING J�N pl';�T � 
S � � F I N I S H I N G . N 1NG -

,I Tti1)Mf\ lEH IGH AVE Ik AMERICAN 5T PHllA '--�"i'� 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the pub· 

lication of the SCIENTIFIC AMlmlCAN, continue to ex
amine Improvements, and to act as Solicitors of Palents 
for Inventors. 

In tbis line of business tbey h a ve had thirty·etght 

years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpeCifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
lI1nlln & Co. also attend to tbe preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments, 
and Reports on Infringement.s of Patents. All  business 
intrusted to them is done with special care and prompt, 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining full information about Patents and how to pro. 
cure tbem; directions concerning I,abels, Copyrights, 
Designs. Palents, Appeals. Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etC. 

We ai.o send, free aP charae. a Synopsi s  of Foreign 
Patent Laws. showing the cost and metbod of securing 
patents in all the principal countries of the world. 

lJI UNN &: CO'&�':lr���-::� �re�P;o�t?t., 
BRANCH Ol!'FICE.-Corner 01 F and 7th streets, Washington, D. C. 

BARN ES' 
P a t e n t  F o o t  a n d  
Steam Power Macbi
nery. Complete out
IIts for Actual WorK
s b  o p  B u s i n e s s .  
Latbes for Wood or 
Metal Circular Saws, 
Scrool Saws,Formers, 
Mortisers. Tenoners, etc., etc. Macbines on trial if desired. Descript.ve Cata-

���1 'lr31�1':l;�I�i.';1to�i:':d�iWHN BAltl\ J<.lS, 

SEBASTIAN, MAY ', CO.'S • 
I M PROVED S60 

Screw Cutting Lathe. 
Designed for actual work ; no 

toy. Latbes for wood or metal. 
Drill Presses, Cbucks. DrillS, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 

Catalogues mailed on appllc .... 
cation. 18� & IS' W. Pearl St ..  Cincinnati, Ohio. 

per cent more power tban 
engines warranted . All sizes and styles, 
power. Send fOl"j)�rices and catalogue A 4. 

B. W. PA Y N E  &; SONS! 
P. O. Box 1:J0'. Elaura, N. Y. 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AMERICAN SUPPLEMENT, sent 
tree of charge to any address. 

MUNN &; CO., 361 BroadwaY, N. Y. 

A LOVELY CHRISTMAS GIFT. 

C o  .. 12 C " oss I'!t . . Filchbu l·., Mass. 
FO UNDRY PRA CTICE. 

A �fn���l��:�lJ."�:�cff�e�':.'i:i�o�;I��lt:���S� a;� 
actual experience in different parts of the world , in Iron 
-Mal1eable, Cast, etc.-Steel, Brass, and other work. :t1�g�ia'b��:i� tFo���h�tyje 

a8:i����ca.!t.
I�f�r�£��n.;f 

T H E  InONMONGE R, 42 Cannon Street, London, E. C. 
Tbe Editor-in-Cbief will arrange tbe purely literary side 
r:d��e

n�e"J��t t'e�ft�i���":p�t;�: :�c"o,i,'{l�}si�e
em�:k of I.terary experience. Drawings sbould be furnisbed 

wbere they can be used advantageously. 

SCROLL SAW DES IGNS.  se
��tfI���w 

L. H. R USSELL, Stratfo .. d, Uonn. 

SEND FOR LIST OF 
F I N I S H E D  P U LLEYS, at 4 ets. per pound. 

ROUCH PULLEYS, at 2 1 -2 ets. per pound. 
The JOHN T. NOYE MFG. CJO., BIJFFAI.O, N. y, 

SHEPARD'S CJELEBRATED 
· .so 

Screw Cutting Foot Lathe. 
Foot and Power Lathes, Drill Presses, 
Scrolls, Raw Attacbments, Cbucks, ����:�d Tcii-i��Pa'i��'ii.P�!fSoJt�¥rltr 
amateurs or artisans. Address 

'�"""!!"'�.134HE·I:se��!:�t.�&;.�:i���i, O. 

O P I U M& WH
ISKY HABI

TS 
cured with Double 
Cbloride of Gold. We 
challenf.!e investiga.· 
tion. 10,000 Cures. 
Books free. The 
LESLIE E. KEELEY CO. DWIGHT, ILL • 

FORE I GN PATENTS. 
Their Cost Reduced. 

V�Tbe expenses attending tbe procuring of patents In 

most foreigu countries baving been considerably re
duced, tbe obstacle of cost is  no longer in the way of a 
large proportion of our inventors patenting tbeir inven
tions abroad 

CA N A J)A .-Tbe cost of a patent in ('anada is even 
less tban tbe cost of a United States patent. and tbe 

former inrh'des tbe Provinces of Ontario. Quebec, New 
BrunswiCk, �Tova Scotia, British Columbia, and Mani
toba. 

Tbe number of onr patentees wbo avail themselves of 
tbe cbeap and easy metbod now offered for obtaining 
patents in Canada is very large, and Is steadlJy increas
ing. 

E N CH, A N D.-Tbe new Englisb law, wbicb went into 
force on Jan. 1st, enables parties to secure patents in 
Great Britain nn very moderate terms. A Britisb pa
tent includes England, ScotJand, Wales, Ireland, and tbe 
Cbannel Islands. Great Britain Is tbe acknowledged 
financial and commercial center of tbe world. and ber 
goods are sent to every quarter of tbe globe, A good 
Invention is like l y  to realize as mucb for tbe patentee 
in England as bis United States patent produces for 
him at bp'Ue. and tbe .mall cost now renders it possible 
for almost every patentee in tbls country to secure a pa
tent in ({reat Britain. wbere bis rigbts are as well pro
tected as In tbe United ,tates. 

O'l'HE It C O U N 'I' IUES.-Patents are also obtained 
on very reasonable terms in France, Belgium, G ermany 
Austria, Russia. Italy. Spuin (the latter includes Cuba 
and all the otber Epanisb Colonies). Brazil, Brltisb India, 
Australia, and tbe otber Britisb Col onies 

An experience of THIRTY-!I:IGHT years has enabled . 
the publisbers of l'HE SCIENTIFIC AM EItICAN to establish 
competent .. nd trustwortby agencies In all tbe principal 
foreign countries, and It bas always been tbelr aim to 
bave tbe business of tbelr clients promptly and proper
ly done and tbeir Interests faithfully gnarded. 

A pamphlet containing a synopsis of tbe patent laws 
of all count rips, Including tbe cost for eacb , and otbe 

Information useful to persons contemplating tbe pro· 
curim: of patents abroad, may be bad on application to 
tbls office. 

ll1 () N N & ('0 .. Editors and Proprietors of THE SCI
ENTIFIC AMERICAN, cordially Invite all persons deSiring 
any information relative to patents, or tbe registry of 
trade-marl,s. In this country or abroad, to call at tbeir 
offices. 001 Broadway. Examination of Inventions, con
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address, M UN N  & CO., 

I Publisbers ond Patent SOliCitors, 
861 Broadway, New York. 

Branch Office. c�r. F and 7th Streets, oppOSite Pat&llt 
Office Wasblngton, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC
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Inside i"su re, eae" iuse.·tl ot . .. .. ..  7;) (' ... " l lil  � line. 
!l .. ck P"I(e, ellc" i llsel 'tioll  - - - 5 1 . 00 a line. 

(A bout eight words to a line.) 
M/,(Jravings may he.ad adv.ertisements at the 8ame rate per line, Oy measurerr.4tt, as the letter presr.. Adver

liBements must be received at publicatirm q1Jlce as earl'll 
a8 Thursday morning to /IiPP6ar in nellJt t88U8. 

O R  I S P I N 'S A W  L .  

This Is a tool for evel"fbOdy. It Is a hollow handle, 
made of hard wood. five mches long, and weighing three 
ounces. It contains. Inside on a spool, 50 feet of best 
waxed linen shoe tl>read. The spool Is also hollow, and 
��

t
::l.':,��¥:: t:l:lI�

n
3t��h�

e
n�:�1�:��� t:����sSktf{i= 

handle, and are held by a set-screw as seen In the cut. 
It is for use In the Iiouse. stable, field camp, or on 
the road for making immediate rer.alrs, when one use of 
It will be worth more than Its who e cost. Sent, by mall, 
on receipt of �a cents, Hardware .dealers will fUrnish 
it at the same price. ltl l l. l. E K S  FA I . I.S COM
PA N Y ,  74 (;hambers St., N ew Y ork. 

T E L E P H O N E S. 
The United States Te lephone Mfg. Co. 

This Compnny is the owner of the patents of James 
W. McDonongh for speaklnll telephones. 
t1i�fw���".::t�11f:'�:�PB��. 

i
��t�';it �riI��

t
f;"a" 8����: 

telephone ; all other telephones are an Infringement of 
these patents. This Company also owns patents cover-
1'1� ��::E�"ot,:'e���t::ln

o
:d �����rWo��������mpany or 

Its authorized licensees are intrin�ment8, and the mak
ers. sellers. and USers wil l  be proceeded against. 
'['his Com pany are n ow prepared to sell Tele

phone" of. the most improved form. 
For particulars apply to 

The United �tates Tf'I.phone Mallufaetnrlng Clo., 
1 87 B R O A D W AY N . Y. 

DRAWING I Illustrated �atalogue 
sent on appl.catlon to 

INSTRUMENTS WlIL T .  COMSTOOK,� . . 6 Astor Place, 
• New York. 

F. B rown's Patent 
FRICTION 
CLUTCH. 

The " M O N I TO R . "  
A NEW I.IFTING ANQ NON

LIFT I N G  INJEC'I'OR. 

Best Boller Feeder 
In the world. 

y�����'��d��: 
not Break nnder 
Sudden Changes of 
Steam Pressure. 

A I .o Pll lellt 
EJ ECTO RS 

OR 
Water Elevators. 

For Conveying . 
Water and LlqUld. 
1�lltelit Oller ... , 1�1I " brtN.tor .... et,e. 

N A T H A N - M A N U FACT U R I N C  C O M PA N Y .  
8_ 1>, .. 1&1_.. _ 92 It. 94 Li bert)' St. ,  New Yo rk. 

' 8URNHAM'S- SElF;.ADJUSTING SWING CHECK VALVE. 
' .  Users of Check Valves will please note the advantage these Valves possess 
OVer all others. The most i:rnp.ortant clat:rn Is, that as the J enklnsf Disk 
wears, the yoke that passes aronnd the seat moves away fi'o:rn 
the seat In pro p o rtion to the wear oC the Dillki thus caulling a 
unlCor:rn wear oCthe Disk untll lIaid Disk Is camp etely worn out. 

tJ"::m1'T:B;.X1'T 18 ElE'l. C> 18 • •  
7' 1  J o h n  Street, N e w  York. Send for Price List "A." 79 Kilby et. ,  Boston. 

. �  A GENT!!! : 
Rees, Shook & Co.,Plttsbnrg, Pa. Ahrel\l' �Ryan, Loulsvile,Ky. Weir & Craig. Minneapolis. Minn. Gibson & Clark,Clnclnnatl, Oblo. Jamer t '<U1, Detroit, Mich. Pond Engineering Co., St. LO ·,is, Mo. 
Chafer & Becker.Cleveland,Ohlo. w eir.' lO .go, ill. Marinette Iron W ks. Co., Chl�3go, ill. Dunham, Carrigan & Co., San ' � i. English Brothers,Kansas City, Mo. 
_____________ �He·1 !J. )ff M_'f_'g_C_O_.,_D_e_ll_v_e_r,_C_O_I_ .. _-'-__________ _ 

Curtis Pressu' �b ! 4tor� PIPE COVERING. 
Is :a'J��r�: � i .� ft .:;!' the 
same space as a f � ..... it has no 
glands or packlllf CZI � .-up valve. 

CURTIS \) � p� TRAP 
Has main valve ou tride  • .nd air valve 

insidB. CURTIS REGULATOR CO., 34 Beverly St., Bost01l, Mass. 

E R I C S S O N'S 
NEW CAWRIC 

PUMPING ENGINE, 
FOJ!. 

Dwelllnrs &. Clountry Seats 

�=�n l fi:fu�� st�i 
Delamater Iron Works, 

c. H. Delamater & Co" 
Proprietors, 

16 Cortin ndt. St,oeet, 
New York, U.  S. A.,  

And 40 Deo.l·born St., 
C liico.KO, III.  

BOGARDUR' PATENT UNIVERRA L  ECCEN
TRIC MILLS-For grinding Bones, Ores, Sand Old 

CrUCibles, Fire Clay Guanns, 011 cake, Feed, rom, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be grQunu by other mills, 
Also for PalntsJ _Prlnters' Inks, Paste Blacking. etc. 
JOHN W. THOMSON, successor to JAMES BOGAR
DUS, corner of White and Elm Sts., New York. 

• BARREL, KEG, . H c gsh ead , AND 
STAVE 1IIACHtNERY. 
OVer I!O varieties manu

faetured by 
E. & B. HOLDS, 

BUFFALO, N. Y. 

SPEAKING  TELEPHONES. 
THE UIERWA-N BEI,t TEU�PHONE ClOlllP.lNY, 

w. H. FoIIBES, W. R. DRIVER, THEO. N. VAIL, .PreBidImt. 'l'retl8'llffl". .Gen. Manager. 
Alexander Graham lIeU's patent of March 7. 18'76, ?�:31� M'l�r��':E:�';o�o(j:it�ri

e
¥e{����:'�f,"'i.'l::l:,t 

the voice of the speaker causes electric undulations 
corresponding to the words spoken. and which articu l&
tlonsjlroduce .imilar articulate sounds at thl! receiver. 
The Commissioner of Patents and the U. S. Circuit (Jourt r::��w��:U��':. t;a�:;��a��:e':��t�n�� i,:!�:�

a
bfr! 

j���;'�:'�dh�\':fi�":"s����t��n�t'ii.r:� ::,:r6e�: 
, XlI any also owns and controls all the other 
,t entions of Bell, Edison, Berliner, Gray, , Watson. and others. 
. Te ePbKn:S

e
f�

t
\'¥lf.!�: f%':�m�g,a..��PjJ���r

i
�:',j�ems 

::=nr: ���'l,c:���n::e;
e�IY or throngh the authorized 

All telephones obtafned except lrom this company, or 
Its authorized licensees. are Infringements, and the 
makers. sellers. and usen will be proceeded against 

Information furnished upon application. 
A<l.dress all communications to the 

A lll E ltHJA N 111'.:1 . 1 .  'l'E I .EI' H U N E  (J O M I'A N Y, 93 IUIII, St" eet, B08,01l, 111 0.88. 

Fireproof Non-conductlng Coverings for Steam Pipes, 
Boilers, and "II hot surfaces. Made in sections three 
�r'e��'1fiill::lrrp':J'�li,g .. �:.f

s
�::1I:!�t

e
"'a

l
ll

C H A L M E RS-S P E N C E � O .  419;4�1 Ei"hth St., N ew York. 

NOTIClE to Users of Steam Pumps. 
We have received followiilg letter in 

regard to one of our No. 6 U L "  ($16) 
Steam Jet Pumf," elevating 1", inch pipe 
of water 

.�e,rIJs:
n
:r�i�

t J'�S��, 1883. " VAN DI'ZEN & TIFT, cincinnati, 0. : 
.. Money could not buy the Jet of ns 

unless another could be had. 1 would 
not give your No. r; ' � L "  for a $700 pump, 
equal distance to raise. 
U N. A. Litchfield, Supt. Mich. Slate Co." 

We make Ten Sizes of these Pumps. Prices $7 to $7'9 
Capacities 100 to 20,000 gallons �r hour. State for �hat 
purpose w

t-'1� if�rR�f� Tl�r.�r���=lf·�. 
ROLLITO.N E VARI En LATH E .  

:'II1!iI!I"'- !:r�r1WJ'=;�el� 
ers and Buzz Planers ; 
Band Saws ; WarliweU'. 
Patent Saw Btnch Dowel 
Machine ; Chair Machine
ry ; Boller Machine!!, etc. 
Also large stock of Second /WInd MaeMnef'll aIiwwys on hand. Send for catalogue, s!t�,lr�� ���'�iirc�1:::' to .ROLLSTONE MACHINE, 

4 Mus. 

GASKILL'S STEAM ' PUMPS, 
AND 

GASKILL'S HIGH DUTY PUJIlPING ENGlNES. 
For pnblic water supply. Manufactnred by 

THE HO LLY MFG. eo., Lockport, N. Y. 

� ATm:a... . KORTING UNIVERSAL Cities, Towns, and ManufactorIes DOUBLE TUBE. INJECTOR Supplied by GJ!.EEN & SHAW 
PATENT TUBE AND GANG WELL SYSTElII. �!!!t�JLb;,R!;�����: 

Wm. D. Andrews &: Bro., 233  Broadway, N. Y. P08'T.�I��T���G�A�[.��:��ER 
Infringers of above patents will be prosecuted. 

WILL LIFT WATER 26 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 
OFF I C ES A N D  W A R E ROOMS : 

l'hilada.,.!2tn & Thompson sts' l New York, 1 09 Liberty 
Boston, Ul Oliver St. Street. 
Augusta, Ga., 1028 Fenwick St. nenver, Col ., 4B8 Blake 
San Francisco, Cal., � OaUfor- Street. nia. Street. Chicago, Ill., 204 Lake St. 

WIT H ElRBY, R U UU It RICHA RDSON. Manufacturers of Patent I\" ood Working :11 achlnery of every descrip-tion. FaclliUe. unsurpassed. Shop formerly occupied Address JOHN A .  ROEBLING'S SONS Manufactur-
by R. Ba,1 & co .. Worcester, Ma" •• Send for Catalogne. ers, Trenton. N. J . ,  or 117 Liberty Street, New York . $" to $90 per day at home. Samples worth $6 free. 0) '" Address STINSON & Co .. Portland,Malne. 

B�'!.�' LIQUID � AINTS 
R O O F I N e .  

Fire-proof Building Felt, 
Steam Pipe aDd Boller Cove rlng_, Steam Pack. 

lag, Mill Boa rd, Gaskets, !;heathlagB, 
Fire-p. oof Coatings. Cement, .te. 

DESCRIPTIVE PRICE LIST AND SAMPLES J'B.BE. 

IV heels and Rope for conveying power long distances . 
Send for circular. 

COMMON SENSE CHA IRS A ND Uo()KERS. 
strong, durable, and comfortable. No light. trashy 

stulr, but good, honest home comforts. SpemBl dis
count to clergymen. Send stamp for catalogue to 

F. A. l'iIN CLA IR, 

For sale by �rJ:s't�l:.;sl��W�aD�::.ty, N. Y .  

Doub le Screw, Paral le l ,  Leg Vises. 
Made and WARRANTED BtrQ?lllllr than any other Vise 
by EAGLE A N VIL WORKS only. 'l'l·elltoll, !Ii .  J . 

C R ATE F U L-CO M FORT I N C . ·  

E P P S' S C  0 C 0 A .  

BOOKWUTER ENGINE. 
Compact, Substamial. Econom_ Ical, and easily managed : guaranteed to work well and give full power claimed. Engine and 
�r���� ���

t
:t!:�,

CI�l
r�e 

t1fo� 
Kri:fi'o"�Sl!l POWER . . . . . . . ,UO 00 �� :: . :: . . . . . . . .  280 00 
� .. . . : : : . : : : : :g �  
a:w- Put on cars at Springfield, O. 

JAMES LEFFEL & CO., 
Springfleid, OhiO, 

or 110 Liberty St •• New York. "COLU M BIA B I CYCLES 
Ne���tra!�l

. 

Cp!��!!:gu� 
giving full descriPtion of these ma
chines. sent for stamp. 

'l'HE l'Ol'E M'F'G CO • •  
69'1 WashingtonSt" Boston, Mus. 

G A S  . E N G I N E S . 
I'Iimple, Substantial, Safe, Economical. 

One horse power will pump 1,000 galions of water 100 feet high per hour with S5 feet of gas. One-half norse power will pump /iOO gallons 100 feet high with 26 feet of gas. 
PO WER DETERM I N E D  BY A CTUA l. TEST. 

Call and see them, or for circulars and prices address , 
THE CONTIN ENTAL GAS ENGINE CO., 

No. �31 BROA D WAY NEW YORK. 

Cl.ar k's 
N O I S E L ESS 

RUBBER WHEELS 
E F LOORS. 
SAVE M O N E Y .  

BEST IN TIlE WORLD. 
GEO. P. CLARK, (\Io:J: L.) W Indlor ·Lock .. Ct. 

The Scientific American. 
T H E  MOST POP U LAR SCI E NTI F I C  PAPER 

IN  T H E  WORLD .  
Publlahed Weekly, ,8,eO a Yeor ; '1.80 Six M .. t .... 

This unrivaled periodical, now In Its fortieth year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest cIrculation ever attained by any 
sctentiflc publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly lllustrated ; It presents in popnlar 
style a descriptive recf)rd of the most novel. interesting, 
and Important advances In ScIence, Arts, and Manufac
tures. -It shows the progress of the World In respect to 
New Discoveries and Improvements, embracing Machin
ery, Mechanical Works, Engineering In all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi
tecture, Domestic Economy, Agrlcnlture, Natural His
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment : furnishes hnn
dreds of useful snggestlons for business. It promotes 
Industry, Progress, Thrift, and Intelligence In every 
community where it circulates. 

The SCIENTIFIO AMERICAN ' should bave a place In 
every Dwelling, Shop, OfIIce, School, or J.1brary. Work- · 
men, Foremen, Engineers. Superintendents, Directors, 
Presidents, OfIIcials, Merchants, Farmers, Teachers, 
Lawyers. PhysIcians, ' Clergymen, people In every wllik 
and professlou in life, will derive benefit from a regular 
reading of TlI" SCIENTIFIC AMERIOAN. 

Terms for tbe United States and Canada, 88.20 a year ; 
'1.00 six months. Specimen copies .free. Remit by 
Postal Order or Check. 

MUNN & CO.,  Pnbli8hera. 
361 Broadway, New York. 

':E' � :m  

Scientific American Supplement. 
THE SCIENTIFIO AMERICAN SUPPLEMENT Is a sepa

rate and distinct publication from THR SCIE!<TI1I'IO AM
ERICAN, but Is unIform therewith in size, every number 
contalnlng sixteen large pages. THE SCI ICNT . FIC A,,
ERICAN SUPPLEMENT Is published weekly, and Includes 
a very wide range of contents. It presents the most re
cent papers by eminent writers In all the prinCipal de
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo
graphy, Archooology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail
way Engineering, Mining, Ship Building, Marine En
gineering, Photography, Techhnology, Manufacturing 
Industrles, Sanitary Engineering, Agriculture, Horti
culture, Domestic Economy, Blograpby, Medicine, etc 
A vast amoll1lt of fresh and valuable information per
taining to th�se and allied subjects is given, the whole 
profWlely illustrated with engravings. 

TM most important Engineerihg Works, MechanIsms
and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada. $6.00 a year, or one copy of the SCIENTIFIC AM_ 
EIIICAN and one copy of the SUPPLEMJCNT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lll U N N  & Co., 361 Broadway, N. Y., 
Pnbllshers SCIENTIFIC AMEltICAN. 

To Itol"ei !rn iSu bSCI'ibel"s.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERIOAN Is now sent 
by post direct from New York, with regularity, to sub
scribers In Great Britain. India, Australia, and all other 

H. W. JOHNS M'F'G CO., B R E A K F AST. _____________________ British colonies : to France, Austria, Belgium, Germany, 

87 M a l d e n  Lane, N ew York. 
170 N. 4th St" Phil&.. 46 Franklin St., Chioago. 

Emerson's New� nook of S A  W S l?:;',. �� :Ve�
u
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, 
���bf�r:s A. ��� A. 

H eaders to dVercome all dltllcultles, and WEdilion\v 
Sawyers Instructed In hanging . truing 
Or Btralghteninp and running all kinds o'i S A W  S ��:J i��%Y a38=:to 

Now rea
�JWEl distribution. 

Emerso\l, Smith & (Jo. (Ltd.), Beavel' Fo.Us, Pa. 

.. By a thorongh knowledJ\!.of t·he natnral laws which 
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save us many heavy doctors' bills. It is by the Judicious 
nse of such artic les of diet that a constitution may be 
gradual ly built· up until strong enough to reSist every 
tendency to disease. Hundreds of subtle maladies are 
floating aronnd us, ready to attack wherever there Is a 
wea� point. We may escape many a fatal shaft by keep
Ing ourselves well fortified with pure blood and a prop. 
erly nonrished.frame." -CWil S.rV'ic. Gazette. 

M ade simply with boiling water or milk. Sold ouly In 
1t!'Jf-pound tins by Grocers, labeled thus : 
.TAlliES EPPS &: CO., Homceopathic Chemists, 

London, EDrlaDd. 

"1/'I7:K • .A.. :E3[.A.��rlS. 
Providence, It. 110 ( I»Drk St.), Slxmlnutel' walk Westhomet&tioD. 

Orbtlno.l and Only Bnilder of the 
H A R R I S · COR LISS E N e I N E ,  
With Harl'ls Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy E ng i n eer's a n d  Steam User's 

Manllal. By 01. W. Hili M.E. Price 1 1 .25. 

Russia, and all other European States ; Japan. Brazil. 
Mexico. and all States of Central and South America. 
Terms. when sent to foreign countries, Canada excepted, $4, gol:1, for SC I ENTIFIO AMERICAN, one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes postage, which we pay. ReDllt 
by postal order or draft to order of 

MUNN & CO., 361 ;Broadway, New York. 

PRINTING INKS. 
'THE . . Scientific American " fs_ printed with CRAS. ENEU JOHNSON & CO.'S INK. Tenth and Lom. 
bard st •. Phila., and 47 Rose St., opp. Dnane St., N. Y 
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