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FIRELESS LOCOlllOTIVES FOR TRAlIIWA YS. 
:BY G. -LENTZ, DlllEOTOR OF THE LOOOMOTIVE WORKS, HOlIENZOLLERN. 

The tireless locomotive, of whieh we give an outside ele­
vation, is one of a type of which a considerable number are 
being built by the Locomotiv Fabrik Hohenzollern , for Java. 
They are constructed with inside frames and inside cylin­
ders ; the wheels are four in number and are coupled. The 
reversing gear is of the Joy type. The steam or hot-water 
reservoir rests on two cross stays connecti ng the longitudinal 
frames of the engine ; it is a plain cylinder with bulgp-d ends 
and a dome. Steam is taken from the dome of the reservoir 
tbrough a perforated copper pipe leading into a reducing 
valve, where the pressure is reduced to 100 pounds per 
square inch,and the steam is then conveyed through a pipe 
onarge diameter which passes through the water space of 
the reservoir and through the bottom;where it divides, a 
branch leading to each valve boX:. A steam trap is formed 
at the termination of the large steam pipe, a smaller pipe 
leading some distance up into it, and very dry steam is thus 
obtained for the cylinders. 

. 
This arrangement offers, no 

doubt, considerable advantage over tbe steam supply of ordi­
nary small locomotives, where frequently a large percentage 
of water is carried over into the cylinders, part icularly wben 
the boilers are worked hard. 

The steam reservoir of this tram engine is carefully pro­
tected, by means of sbeetiron, layers of Jelt, and air space, 
from loss of beat by radiation, and it .has been found by ex­
perience tbat the loss in pressure amounts to from 3i p6u�ds 
per hour in summer to 7 pounds per hour in winter.. . 

The. arrangement for admitting high pressure steam into 
this boiler consiRts of a valve, fitted with a coupling for con­
necting a flexible hose, and fixed to the back end of tbe 
hoiler, and a steam feed pipe enters the boiler arid extellds 
down to the bottom, where it enters a perforated pipe placed 
along theb9ttgm of the, boiler,

.
, When .steam is admitted 

a . co�i<fera'61e · etiul1ifiritt· "1ak� "place; all the water 
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is evenly heated. through, dead water cannot lodge anywhere, weight, and this w ould necessitate heavier permanent way, 
and the boiler is, therefore, not liable to much wear and tear, and w,ould require an extra amount of fuel and water to 
and will last many years, while the small tubular boilers of carry the additional dead weight. 
locomotives are difficult to clean and repair, often badly fired. Avery important advantage in fllvor oJ fireless locomo­
and maintained, and while only lasting from five to e ight tives is the fact that the power st�ed irl tile hot water reser­
years, cause heavy expenditures for repairs even during this voir may be used us'cond itions require, aud a uniform speed 
time. can be kept up on ri s ing gradients as well as on level, a re-

It is evident that, with a Properly constructed plant of suIt not obtainable. with ordinary locomoti ves. 
stationary boilers of first-class workmanship-none otber Where the exhaust is useq as chimney blast a slow speed 
would be advisable for such high pressure, and ,an injudicious causes, moreover, a slower conibustion, and ·itis . not. a nlre 
attempt to save in this plant might lead to serious difficulties occurrence that locomotives come to a dead stop on steep 
-,-steam can be produced in the inost economical manner ; gradients, an accident that cannot happen,with tireless loco- . 
hot feed, large grates, cheap fuel, and a reduced staff of at- motives, since they always possess a very large store of 
tendants, all help to materIally reduce the cost of steam. power. 
Returning now to the fireless tramway engines, we find that An excellent field for tbe application of fireless engines is 
one engine driver is sufficient for each locomotive.. Boiler open in small river steamers which have only to run short 
repairs being all but avoided, a smaller number of standby distancEls. In place of a boiler, these steamers carry a water 
locomotives are required, reducing not only the capital in- 'reservoir, and they are charged with steam at the landing 
volved , but also cost for repairs, and requiring smaller re- pier through well protected piping. On small steamers, 
pairing shops. boilers are frequently worked at great disadvantage, they are 

Great oenefits result to the traveling public' from the ab- indifferently atten ded to, difficult tC} clean, and frequent ly 
sence of fire in these locomotives; there are no flying sparks, worked when in a dangerous condition. It· will, mOreOV!ll·, 
ashes, cinders, and unpleasant products of combustion; the be acknowledg�d -that small marine. boilers ani difficult to 
engine and carriages remain longer clean, and:- costs for manage, they ba ve but little water space, steam; rlB.es and 
cleaning alld repairs alike are reducer!. There is also a sav- water falls rapidly, and it can only be surprising that explo­
ing in labor and fuerdue to the circumstance that the engines sions do not happen more' frequently. 
do not require to be Iigbted up in the morning; tbey are For these reasons stated above the tireless arrangement 
charged before being brollgbt into the sbeds at night, and appears admirably suited for small steamers. In laying out 
although they lose from 30 pounds to 60' pounds pressure the stationary boiler plant for supplying the nece�sary steam, 
during night, they are ready for work, at any moment's economically constructed boilers with large water contents, 
notice. steam room, and large steam snrface sbould be provided, 

The bot water reservoirs of engines weighing 9Yz tons evaporating about 3'5 pounds of water per square foot of 
have bee.n made to c,mtain 462 gallons of water, wbich has beating surface per hour. In calculating the dimensions of 
been found amply sufficient. To construct an ordinary loco: the stationary plant required in connection with these )oco­
motiye for tb� same .w.ork . would require some 73 horse �()tives� it may be assumed that about one.pintbqf the .con· 
powerj-wtiich'eilbld · not'we-fl))c"obtalned in less than latons tents of tbe reservoirs has to be resupplied ·!It '�Ti lJWiW�f 
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if, therefore, the engine we calculated of 97':! tons total 
weight carries 4 ,540 pounds of water it would require 550 
pounds of steam at the commencement of each journey. Ac­
cording to the facilities provided for charging the reservoirs 
the' time required between the arrival of a locomotive and 
the departure of its train varies between twenty and thirty 
minutes ; if, therefore, a train is to start every five minutes 
from four to six engines will al ways be in the boiler house 

1titufifit !tutrirau. 
Ititntifit �mttitan. 

ES'1�A BLISHED 1845_ 

MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 

for charging. Adding to a journey of forty-five minutes, No. 261 BROADWAY, NE'V YORK. 
t wenty-five minutes for cbarging, we have seventy minu tes I ========================== 
as the total tima employed, and if trains are to run every five 
minutes, fourteen locomotives will be required, of which 
n ine are running while five are being charged. Since these 
engines would probably be worked five days out of six, 
only three more engines would be required, and a reserve 
of three more would complete a plant of twenty locomotives 
for a constant service. If this service is carried on with the 
locomotives we have been several ti mes referring to, of 97':! 
tons weight, we should require three boilers of .720 square 
feet of heating surface, each to supply twelve engines every 
hour. The stationary plant should, however, of course, 
have one standing boiler, and consist of four boilers of this 
size. 

This system of fireless engines was first introduced by Dr. 
Lamm, of NeW Orleans, in 1872, and the first engines were 
started on this principle in 1874. Dr. Lamm, however, died 

soon after ward. M. Lion Francq, of Paris, built an engine 
on this principle in 1874--75, in which he  introduced nume­
rous improvements, and in tbe fol lowing year a series of 
careful trials were made with these engines. At present M. 
Lion Francq is manager of the Compagnie Continentale 
d'Exploitation des Locomotives sans Foyer in Paris, and this 
company is working the system of fireless locomotives. 

The Hobenzollern Locomotive Works, at Dusseldorf, are 
at present building a large number of fireless locomotives and 
plant for Java, and an interesting series of comparative trials 
is now being carried out on an experimental line  near to 
tbese works between fireless and ord inary locomotives. 

The fireless locomotives are being fed from one of the 
stationary boilers built for Java , and run the whole distance 
for.which.they are afterwards intended, drawing behind them 
tbe proper train weight. These trials afford an excellent 
opportunity for all interested in ligbt and cheap steam tram­
way traffic to compare the fireless with the old system.­

Engineering. 
,. � .... 

Aconite in Dysentery. 

Dr. O wen reports the results of one hundred and fifty.one 
cases of aC'<1te dY8entery tr�ated with aconite. He was in­
duced to look about for another treatment than the con­
ventional one with ipecac, on account of the nausea which 
often attends the latter, and which often drives hospital 

patients, especially , to rebel against a repetition of the dose. 
Dr. Owen gave the ti ncture of the British pharm acopreia, 
which i� of one-sixth the strength of Fleming's tincture. 
He gave one minim every fifteen minutes for the first two 
ho·iil.'S; after that, one minim every hour. This would make 
thirty minims in twenty·four hours. Dr. Owen feels that 
his experience "in one hundred and fifty-one cases j ustifies 
him in speaking quite positively in favor of the treatment. 

In his paper he gives a very good analysis of his results.­
N. Y. Med. Journ. 

....... 
quick Work at an English Colliery. 

A note was made recently of an exampJe of rapid raising 
of coal at an American colliery. The following, which is 
regarded in England as a remarkable instance of expeditious 
work, will serve for comparison: Pit No. 3, Newlands, near 
Baillieston , Braehead Collieries, is 120 fa thoms deep. The 
engines are coupled horizontal, 18 inch cylinders, 4 feet 6 
inch stroke , and the quantity of tubs drawn from the shaft 
for one shift was 1,865. The cages are double, holding two 
tubs abreast. For one hour's winding during tbe day there 
were drawn 240 tubs, giving an average for drawing, chang­
ing,  etc., of 30 seco nds for each " tow." The above quantity 
is coal only, so that including rubbish, etc. , drawn during 
the shift, there were considerably over 1 ,900 tubs brought 
to the bank. The average output is about 1,600 tubs per 
day. 

.... � . 
Waterproof Paper. 

According to the JOl1rll. Soc. of .A1'tS, a strong, impervious 
parchment-paper is obtained by thoroughly washing  woolen 
or cotton fabrics, so as to remove gum, starch, and other 
foreign bodies, then to immerse them in a bath containing a 
small quantity of paper pilIp. The latter is made to pene· 
trate the fabric by being passed between rollers. Thus pre" 
pared , it is afterwards dipped into sulphuric acid of suitable 
concentration, and then repeatedly washed in a bath of aque­
ous ammonia until every trace of acid has been removed. 
Finally, it is preslied between rollers to remove the excess of 
liqnid, dried between two other rollers which are covered 
with felt, and lastly calendered. 

.. t .... 
Wa shington Monument. 

Washington monnment now exceeds 300 feet in heigbt, 
and is rising at the rate of about a foot a day. The work· 
men 3.re protected by a strong netting which surrounds the 
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THE ;JEANNETTE EXPEDITION.-LIEUTENANT 

DANENlIOWER'S LECTURE. 

Lieutenant J. W. Danenhower, of the unfortunate ex· 
ploring expedition in the Jeannette , bas prepared a course 
of lectures on the experiences and results of tbe expedition , 
illustrated by large and carefully prepared charts of the 
regions traversed. His first lecture, delivered in the Brook­
lyn Academy of Music, October 3, was quite sllccessful. 

The dangers of the expedition began when Wrangel l Land 
was sighted, September I' 1879, and the Jeannette entered 
the ice fields. The sun cisappeared September 9, and soon 
after the vessel was caught in tbe ice field, which did not re­
lax i ts grasp until the following June, and tben only to 
allow the vessel to sink. The Arctic night was very dark 
between the hours of eight and ten of our mornings, but at 
other times was clear except du ring storms. The auroras 
were not so bright as the lecturer had seen at home. 

Among the displays were auroral curtains and arches. 
The absen ce of icebergs in the part of the Arctic Sea 

traversed by the Jeannette was specially noticeable. The ice 
which covered the sea in all directions was true polar ice, 

the frozen salt water of the sea, which grows from eight 
to ten feet in thickness in a single winter, and when 
broken np by the winds and currents becomes tumbled and 
heaped as "pack ice." The chief amusement during the 
winter was h unting seals and bears. The bears of that re­

gion were not at all form idable, the largest killed weigh­
ing about 1,11)0 pounds. During the first year the crew 
had bear's meat twice a week, but preferred pork and 
beans. The diet of civilized life, as afforded by canned 
meats and vegetables, was not only more acceptable to all, 
bnt more wholesome than bear's meat and seal's blubber. 
The only trouble with the canned provisions was the bad 
material of the cans. The tin con tained lead, and several 
of the men were poisoned by the tin disRolved by the food 
stuff in the cans. The summer season proved less com­
fortable than winter, owin g to chilling fogs and the general 
dampness of the ship. 

The �inking of the Jeannette was vividly described. The 
retreat of boats to the Siberian shore began on the anniver­
sary of the Battle of Bunker Hill, June  17 .  After Bennett 
Island was sighted the party were fifteen days going twenty­

five miles to reach it. The retreating party was scat­
tered by the separation of the boats in the gale and increas­
ing darkness of September 12. Of the delta of the Lena, 
Lieutenant Danenhower said that instead of nine mouths, as 

laid down on the charts, there were really 120 rivers flowi ng 
north and cutting up the region into sand banks and mud 
flats. 

.. fe ... 
ACCIDENT WITH ELECTRIC LIGHT WIRES. 

The first fatal accident with electric light wires in this 
city occurred October 4, the victim being an experienced 
line man in the employ of the Brusb Electric Light Com. 
pany. He was engaged in splicing a " live " wire to in. 
crease its length so that it could be transferred to anothel' 
and higher pole. . To do this without interrnpting the cur 
rent the spl ice had to be inserted as a loop around the point 
to be cut ; and in making the loop connections the insulat· 
ing material of the wire had to be scraped away to secure 
contact of the naked wires. The rule of such work is to 
complete one connection before beginning the other, and to 
complete both connections before cuttin g  the wire, exercis­
ing meantime the utmost care to avoid touching the wires so 
as to allow any portion of the body to be brought into the 
circuit of the electric current or any part of it. By some 
slip or other unexplained mishap, the l ine man failed to pro­

perly observe these precautions, and the failure cost him 
his life. He was caught by the wires in such a way that he 
did not fall to the ground, though he was unconscious from 
the moment he received the shock . The fact that he did 
not die instantly is thought to prove only part of the cur­
rent passed through his body. The palms of both hands 
were burned. The wire from which the fatal shock was 

received was carrying electricity for forty lights of 2,000 
candle power each. 

.. f e,. 
FIREPROOF UPPER WORKS FOR STEAMERS. 

The need of incombustible upper works for river steamers 
is once more made emphatic by the burning of a magnificent 
passenger boat with heavy loss of life. Early in the morn­
ing of September 30, the Robert E. Lee, one of the finest 
and fastest of the large steamers plying on the Mississippi 
River, was destroyed by fire about twenty· five miles below 

Vicksburg, Miss. The origin of the fire is not known. It 
was first observed by the engineer, who instantly warned the 
pilot. The boat was headed for tbe shore, against which 
she was driven with such force as to be firmly fastened. All 
in the forward part of the vessel quickly escaped ; of those 
aft of the fire twenty or more were lost ; the l'est were picked 
up by passing boats. Great credit is given to the pilot, John 
Stout, who, though surrounded by fire, remained at the 
wheel, and to the engineer, William S. Perkins, who stood 
at his post until the pilot announced that the boat was 
ashore. So rapid was the fire that it was i mpossible for the 
passengers or officers to save anything but the clothes they 
had on. Clerk Bell, who gave the warning, was followed 
by tbe fire so rapidly that he escaped wi th great difficulty. 

The vessel burned, he said, ., like gunpowder." 
The R. E. Lee was a side wheeler, of 1 ,479 tons burden ; 

length , 315 feet ; beam, 48 feet; with storage capacity ror 
9,000 bales of cotton. She had 9 steel boilers, each 32 feet 
long and 42 inches in diameter, 4:0 inch cyli�der, and 10 feet 
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stroke. She had been newly refitted and painted, the fatal 
trip being the first of the season. ParticlLlarly noticeable 
was her apparatus for fire protection, which proved entirely 
uBeless, so rapid was the progreBs of the flames. 

'fhe inspection records show that she had on board five 
independent fire pumps, two wOl'ked .by s.�eam, the other 
three by hand. In connection with these were 700 feet of 
hose, w ith ten openings for attachment at various parts of 

. the boat. These pumps were situated forward, aft, and 
amidshil)s. In addition to this she had on the hurricane 
deck or roof 50 buckets, eight barrels, and two large tanks, 
all filled with water, Two metal and two wooden li feboats 
were in their cradles upon the roof and one working boat at 
the stern. One hundred and sixty life preservers had just 
been put in perfect order, and eighty-five floats were hung 
about below, . in places easy of access. Her crew list num­
bered 44, all told, officers and mE:n, h eaded by a captain, en­
gmcer, and steward of the largest experience. 

The moral of this disaster would secm to be that of so 
many other fatal steamer :fires :. safety is to be sought not in 
means for putting out :fire, but in so constrncting the upper 
works that they will not hurB. As at present constructed, of 
l ight lumber saturated w ith oil, our " magnificent " steam­
boats for river, lake, and Sound service are simply gigantic 
piles of combustibles in the best shape for rapid burning. 
Iron hulls are a step in the right direction , but a very short 
step. For the security of passeugers against fire the upper 
works also must be made incombustible.  

THE GREAT COMET OF 1882. 
On the 18th of September, a comet of extraordinary bril­

liancy suddenly flashed from thc sky to the amazement and 
delight of the few fortunate observers whose gaze chanced to 
he directed toward the heavens on the eventful day. The 
comet w as close to the sun, 3' w est and a little south w.hen 
first visible. The near proximity of his overpowering light 
had no power to prevent it from being readily seen by ob­
servers posses�ed of ordinary visual powers. It was a su­
perb object in the full daylight, when the stars were hidden 
in the star depths, developing a w ell defined nucleus, and a 
tail a minute long, and giving proof of its wondrous propor­
tions by daring to assert itself in the near presence of the 
powerful king of day. 

Lord Crawford telegraphed its discovery by European ob­
servers to the Harvard Universi ty Observatory, and, almost 
simultaneously, the  neWH came that Mr. Miller, of Leon, 

taking the liberty of traveling behind the great comet of 1880 
in nearly the Same tl'ack, and without herald or harbinger, 
making its first appearance in full daylight as the great 
comet of 1882. 

Professor Chandler gives an approximate I;)omputation of 
the elements of t.he new comet at Harvard. Observatory, on 
the 22d of -September, at 1 o'clock in the morning, Cam­
bridge time : 

Time of perihelion passage . . . .  . .  . . . . .  . . . . . . . . . . .  1882, Aug. 30, 5 
Longitude of perihelion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  271° 
Longitude of the node . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 173° 
Incllnatiou of orbit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17° 

Perihelion distance . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,000,000 miles. 
Commander Sampson, Assistant Superintendent of the 

Naval Observatory, Washington, sends to the astronomers 
of Europe, this computation of the elflments of the new 
comet as embodying the conclusions of the naval astrono­
mers-24th of September, Washington mean time : 

Time of perihelion passage . . . . . . . . . . . . . . . . . . . . . . . . .  Sept. 17, noon. 
Longitude of perihelion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57° 23' 8" 
Longitnde of node . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  346° 26' 41" 
Inclination of orbit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142° 11' 40" 
Perihelion distance . . . . . . . .  . .  . •  \ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '0086 
Closely resembling comet of 1880. 

Lord Crawford sends to the astronomers of America, 
through the Harvard Observatory, the following computa· 
tion of the elements of the new comet-25th September, 
Greenwich mean time : 

Time of perihelion passage . . .  , .. . . . .  : . . . . . . . . .  Sept. 17, Oh. 37m. 

Longitude of perihelion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43° 7' 58" 
Longitude of node . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  342° 39' 34" 
Inclination of orbit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  140° ]6' 46" 
Perihelion distance . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '003279 

What can ordinary observers do when doctors disagree? 
A wise philosophy teaches that the work of the astronomers 
of the present generation is to observe and wait. It is only 
observation piled upon observation that w ill solve the sim­
plest problems that now vex the minds of the students of 
astronomy. Nothing is  more uncertain and unsatisfactory 
than the attempt to unravel the history of these erratic memo 
bers of the material universe that suddenly dart upon our 
vision and as suddenly disappear from view. It is none the 
less certain that they have a mission to fulfill in the grand 
economy of the universe. One of these days, some one w ill 
find out what this mission is, and the observations made on 
every comet that sweeps the skies will help to bring about 
this much desired result. 

Kansas, had seen the celestial stranger. Other observers THE GREAT COMET IN THE EAST. 

were equally fortunate. There was intense excitement in Those who bad the good fort.une to see the great comet on 
astronomical circles. The men of �cience went eagerly to the mornings of Sept. 30 and Oct. 1, when it was brightest, 
work to find out where the erratic visitor came from, whither enjoyed a spectacle which may not be paralleled in a century. 
it was bound, when it w ould come back again, and if it The head of the comet then appeared as bright ,as Sirius, and 
were a newcomer or an old friend returning to take a peep . its long brilliant tail streamed across the eastern sky in a 
at the sun and his family of worlds. Meantime, the cornet style fairly answeri ng one's ideal of w hat a comet ought 
traveled on in its resistless course, a million miles a day, lit- to be. Notwithstanding the bright moonlight and the grow­
tIe heeding the commotion it had caused among the dwellers ing light of dawn, the comet as a whole rivaled in beauty 
on this small planet. Daily the distance increased between and magnitude the great comet of 1858 (Donati's) seen under 
it and the sun, daily it grew more dim to mortal view, and much more favorable conditions. 
almost d'1iily in th is  vicinity was its beaming face bidden by 
the clouds born of the protracted equinoctial storm. It has 
now had its day in QUI' view and has passed on where the 
telescopes in southern latitudes lllay dimly discern its retreat­
ing steps. 

The men of science who make cometic astronomy a spe­
cialty have exhausted their resources in attempting to learn 
its history. They have followed its every footstep with 
scientific scru t iny and mathematical precision, and, as is often 
the case, have reached results which are diametrically op­
po�ed to each other. They agree,. however, on two points, 
that the comet is receding from the sun and also from the 
earth. 

The startling  theory advanced by Professor Boss, of the 
Dudley Observatory, Albany, has excited much interest. 
In his view, the comet discovered on the 10th of September 
by Cruls, of Rio Janeiro, is identical with the new comet, 
and was then near perihelion ,  which it passed on the 17th. 
The professor bel ieves th'1t in this comet we behold a return 
of the famous comets of 184B and 1880. He accounts for 
the present short period by the theory that at the two pre­
vious returns , it passed so near the sun as t.o graze the solar 
atmosphere. thus retarding its flight an d shortening its 
period. According to his supposition, the next period wi ll 
be still shorter, and we may expect the comet's return in 
1884, if not sooner. It will thus keep on, drawing nearer 
and nearer to the sun until, meeting with some obstacle, it 
plunges headlong into his incandescent mass and is seen no 
more forever. This fine theory has the essential drawback 
that it dim inishes a cometic period of thi rty-seven years into 
one of less than three years. It will not be very generally 
accepted until the year 1884 rolls round and shows the same 
bright comet in full daylight,  or until proof of its actual 
plunge into the .  sun brings confirmation strong to support 
the hypothesis. 

Professor Chandler, of the Harvard University Observa­
tory, an authority abo in matters cometic, takes a different  

. view of o ur  gossamer-tailed viR  i t  or. He does not  think that 
the new comet is identical with that of 1880, or that it will re­
turn in 1884, or that it will fall into the Sun.  The Cambridge 
astronomer believes that the new comet travels in a track 
similar to the one of  1880, and that the superb visitor to 
southern climes during that year is far on its way through 
unknown depths of space, not to return during the present 
century. In his'view, the present comet is enti rely indel'en. 
dent of every other member of the cometic family, simply 

COMET AS SEEN BY THE EYE. 

The cut herewith represents, as well fiS an engraving can, 
the general aspect of the comet as sepn w ith the unaided 
eye, on Monday, Oct. 2: At the ea rl ier dates mentioned, the 
lower line of tb@' tail was perfectly straight. In receding 
from the sun the brightness of the nucleus fell off rapidly, 
so that by the middle of the week it was comparable with 
that of the second magnitude star Alphard, near the end 
of the comet's tail. 

On tbe morning of October 5, · Mr. E.· E. Barnard, of N ash­
ville, Tenn. , saw what led him to believe that the nucleus 
of the comet had separated into three unequal fragments, the 
dividing spaces being not less than 2,000 miles wide. The 
entire nucleus appeared to be an elongated bolt, about 
24,000 miles long, with a breadth of 3,000 miles. The 
largest fragment was estimated to have a length of 15,000 
miles . 

Observations made the same morning by Professor Wilson 
at the Cincinnati Observatory agreed substantially with those 
of Mr. Barnard . At the Naval Observatory in Washington 
the ligh t of the nucleus appeared to be unequal in parts, 
but so far as observed the light was continuous, from which 
it was inferred that there had been no split. The nucleus 
was described hy Professor Frisby as longer thau . on previ­
ous mornings, and slightly more spread out, with a small 
central condensation about three quarters of its length from 
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the end nearest the tail . The tail was about 17' or 18° 
long. The change in the n ucleus does not affect the appear­
ance of t he comet to the naked eye. 

.. . . . .. 
STORM, FLOOD, AND FROST SIGNALS BY TELEGRAPH 

AND CANNON. 

A short time since a correspondent suggested the employ­
ment of cannon signals to supplement the telegraph in giv­
ing warning of storms, floods, etc. , in regions sparsely set­
tled. The suggestion was not a novel one, but the time 
seemed favorable for reiterating it. We have since learned 
that in certain tobacco growing regions the planters have 
arranged to supplement the reports of threatened frosts 
�eut out by the signal bureau, by means of cannon signals to 
warn those at a distance from telegraph stations. The plan 
is likely to prove beneficial and worthy of  wide extension. 

In considering the value of a system of gun signals, it 
must be borne in mind that it  proposes to fill a wide and im­
pOl'tant gap in the existing system of weather service. In 
the first place, the severer and more destructive s torms are 
apt to be of limited range ; besides they are largely due to 
localconditions which make their prediction 'certainly from 
a distance quite impossible. Alld when they are foreseen 
and preannounced, the information is sent to towns where 
the telegraphic stations are, while the people to be chiefly 
benefited are scattered throughout the adjacen t  country. 
What is needed is a means of reaching the people as a whole 
instantly and generally, at their homes and i ll their fields ; 
which call be done most effectually by sound signals. 

In cases of floods, tornadoes, or other sources of sudden 
public peril, sound signals seem to be by far the most rapiq 
means of conveying a general warning. 

In this connection it is due to Mr. Augustus Watson, of 
Washington, D. C. , to say that if not the first proposer of 
this method of signaling, he has certainly been the most per­
sistent�n urging it. He began to publish articles. on the 
subject as long ago as 1867 ; and in 1868, two years before 
the establishment of the weather bureau, he proposed it to 
Congress. Since that time Mr. Watson has made many 
endeavors to bave the plan tried by the Signal Service, but 
without success. 

-

It is a question whether the S ignal Service would be able, 
if it were willing, to undertake so vast a service as Mr. Wat­
son's plan, adequately carried out, would create. The 
tobacco farmers seem to be pursuing the more practical 
course. If the plan w orks well in their case, it will be taken 
up by other communities for other purposes. The m i nute 
and special distribution and application of meteorological 
information for local benefit w ill probably have to be thus 
undertaken everywhere hy the people themselves. The cost 
of local experiments will not be great, and the system, if 
found useful, w ill naturally increase ill scope and efficiency 
until the whole country is covered with its ramifications. 

It is possible that something cheaper and more readily 
handled than cannon might be devised for signaling by 
sonnd, a species of gigantic fire cracker, for example, or 
cartridges of gun cotton, or the like-should the system 
prove to be of general utility. 

.. I e  . ..  
TARDILY RECOGNIZED GENIUS. 

It is commonly said tbat genius always finds an opportu­
n ity for its own demonstration. This may be true ; but it 
does not always follow that adverse circumstances may not 
prevent men of genius from doing the work they see ought 
to be done and which they are personally capable of doing. 

A remarkable instance of genius un employed is casually 
mentioned in the recent British Association address of the 

,eminent. civil engineer, Mr. John Fowler, president of the 
Section of Mechanical Science. Speak ing of great achieve­
ments in tunnel engineering, Mr. Fowler men li'lns his own 
project for tunneling the silty bed of the Humber, a distance 
of one and a half miles, the bill for the authorization of 
which was passed by the House of Commons, but rejected 
by the Lords. 

His plan he supposed to be eutirely original unt i l  a few 
months ago, when, tu rning the leaves of an old periodical, 
he discovered that it had been substantially anticipated. by a . 
working smith by the name of Johnstone, who proposed it 
in 1823 for the Thames Tunnel, in lieu of  tbe plan adopted 
by BruneI. Of this w orking smith's plan, Mr. Fowler says, 
after descri bing it : 

" Tbere is not a flaw in the design from beginning to end, 
as modern experience in the sinking of n umerous bridge 
piers on precisely the same plan bas amply demonstrated. 
It is heyond all doubt that if the design of this working 
smith had heen adopted in lieu of that tendered by BruneI 
the Thames Tunnel would have been completed i (l  a couple 
of years, instead of eighteen years, and at a cost of about 
£300 per yard instead of £1, 500. 

" If another tunnel be constructed under the Thames, 
which is far from improbable, as the requirements of below­
bridge traffic neeessitate some such means of communication, 
I venture to predict it will be built in  accordance with the 
plan suggested fifty-nine years ago by the working smith, 
and not on that of BruneI's Thames Tunnel, or of any other 
tunnel yet carried out . "  

The Bastc Iron and Steel Process. 

We learn that an interference has just been declared by 
the Patent Office between Jacob Reese and James Hender· 
son, to determine the question of priority of invention, in re­
spect to tbe broad claim of depbosphorization of iron after 
decarbollizatioll by use of basic reagents. 
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IMPROVED ORE SEPARATOR. 

We give sectional and perspective views of a new ore 
separ.ator or amalgamator, which is remarkable for the 
orignality of its design, the novelty of the principle on which 
it  operates, and the thoroughness and rapidity with which 
it does its work. It weighs only seven hundred pounds, 
but is capable of operating upon thirty tons of sand or 

crushed ore in ten hours. It requires but four horse power 
to drive six of them, and they occupy a floor space of only 
4 x 4 feet each. 

The macIJine operates by centrifugal force, the two princi­
pal moving parts revol ving in opposite directions. By refer­
ence to the sectional view, it will be seen that the machille 
has two pulleys for receiving the driving belts, one pulley 
being placed on a vertical shaft 
revol ving in a step in the sup­
porting frame, and carrying at 
its upper end two parallel sl ight· 
ly coned disks or plates. The 
other pulley is placed on a sleeve 
on the vertical shaft, the sleeve 
carrying near its u pper end four 
radial hollow arms, to the ex­
tremities of which is  secured an 
annular pan . Th is pan incloses 
the coned disks carried by the 
vertical shaft, and is flared out­
ward at the top and provided 
with an inwardly projecting rim 
for retaining the mercury used 
in the process of amalgamation. 

To insure a uniform distribu­
tion of mercury in the annular 
pan, and to effect a perfect re­
tention of the gold particles, the 
pan is lined with copper which 
is amalgamated. 

j'titufifit �mtritJu. [OCTOBER 1 4, 1 882. 
Decoration oj Glass and Porcelain. Development of: Steam NaVigation on the Lakes. 

Three processes connected with the ornamentation of Mr. T. Purdy, special agent in charge of the statistics of 
glass, porcelain, and earthenware, were lately brought be- .navigation for the Tenth Census, has made public some id­
fore the Societe d'Encouragement, Paris. M. Cacault, of teresting facts relative to the development of steam naviga­
Colombes, prints, on the fine and hard earthenware of Creil, tion on the northern lakes. The information was obtained 
p llOtographic impressions, which are fixed at a single burn- mainly from the records in the office of the Register of the 
ing. M. Lacroix, Paris, has produced pencils like those of Treasury. 
plumbago, but consisting of various vitrifiable colors. A The first steamer on the American side was the Ontario, 
design executed with them, on glass, having the surface built at Sacket's Harbor, in 1816. The Frontenac was ­
slightly dulled, stands the fire, and becomes fixed, like a launched about the same time on the Canadian shore. 
painting on glass. A similar process, tried ou porcelain a '£he Ontario measured 231 tons, had beam eng ines, 34-inch 
few years ago, is said not to have been successful. M. cylinders of 4 feet stroke, and ran till 1832. The next steam­
Lutz-Knechtle, a Swiss, decorated glass, cold, by his com· ers were the Sapha, of 49 tons, built at Sacket's Harbor in 
position, m ade of a solution of silicate of soda or potassium, 1818 ; and the Walk-in-Water, built at Black Rock in the 

same year. The latter measured 
442 tons, had lower pressure 
engines, and made her first trip 
to Detroit i n  August, 1818. 
Afterward she traded as far as 
Mackinaw, and was finally 
wrecked, November 1, 1820, at 
Buffalo. 

At this time there were as 
many as seventy steamers plying 
on the Western rivers, and forty­
six had been built on the Atlantic 
ooast. The tardy adoption of 
steam on the lakes is attributed 
to the lack of good harbors. 

The upper of the two coned 
disks has a central opening in to 
which the ore is dropped from 
the hopper above. The hollow 

HENWOOD'S ORE SEP ARA TOR-VERTICAL SECTION. 

In 1822 the Superior, measur­
ing 346 tons, was bui lt at Buffalo, 
and in the following year the 
Martha Ogden , of 48 tons, was 
built at Black Rock. The 
Pioneer,  of 124 tons, came out in 
1825 , at Buffalo, fol l owed in 
1826 by the Niagara, 156 tons ; 
the Henry Clay, of 301 tons ;  and 
the Enterprise, at Cleveland, 
measuring 219 tons. This, i t  

arms contain mercury, and when they are revolved together 
with the annular pan , the mercury is carried outward 
through openings in the ends of the arms into the pan, 
where it rises, forming a circular wall of mercury com­
pletely surrounding the coned disks but not touching their 
peripheries. The coned disks, receiving the sand from the 
hopper and revol ving in a direct ion opposite to that of the 
pan, hurl the sand with considerable force against the wall 
of mercury. The gold being heavier than the mercury is 

carried outward by centrifugal force into contact with the 
amalgamated copper, where it remains until removed at the 
end of the operation.  

The sand does not penetrate the mercury, and i s  driven off 
by air jets, of which there are several arranged at intervals 
around the top of the ma-
chi�J" and communicating 
with a circular pipe receiving 
a Sl1 pply of air.it:Om a blower. 

Below the hollow arms, and 
secured to the same sleeve, 
there is a coned refuse disk 
on to which the sand falls 
after being blown from the 
surface of the mercury. This 
disk throws the sand out�ide 
of the mach ine frame by cen­
trifugal force. The revolv­
ing parts of the machine turn 
seventy six times a minute. 

It requires 200 lb. of mer­
cury to charge the machin e ;  
but none o f  i t  i s  lost, the 
machine being very econo­
mical in all respects. 

In various public experi­
ments made by the inventor, 
one half ounce of gold dust 
was mixed with one half ton 
of sand and treated with this 
machine. In each case the 
gold was recovered without 
appreciable loss. These ma­
chines are made by Colwell 
Bros. , 27th street and !lth 
avenue, New York. One of 
them is now on exhibition at 
the Permanent Exposition of 
the I n v e n t o r  s' Institute, 
Cooper Union, New York, 
where Mr. H. E. Henwood, 
the inventor and patentee, 
may be addressed. 

.. . ... 
SARSAPARILLA GATHERING. 

-The Province of Amazonas, Brazil, exported , last year, 
199 tons of sarsaparUla. 'l'he zarza vine grows in the 
swamps, in soil that in Canada is known as " black muck," 
and the eollectors often spend weeks in these marshy pools. 
'l'he roots are traced and raised with a sharp stick, but the 
vine is not disturbed , the roots being cut off near the stock. 
which is covered u p  with a little earth, so that fresh 
roots may grow, and, in time, a fresh harvest be gathered. 

appears, was the first steamer 
with the addition of zinc-white or ultramarine. ·The colors built at Cleveland. The William Penn, of 214 tons, came 
are applied by means of a stamp or roller, dry quickly, and out the same year at Erie. One small steamer of 93 tons 
stand washing. completes the list for this decade, making eight steamers, 

• I . ,  .. measuring 1 .505 ·13 tons. 
A Plague of" Flies. Up to 1830 there had been built on the lakes, according to 

On Sunday, September 3, between 1 and 2 P.M. , an extra- these records, eleven steamers, measuring 2, 128 · tons, as 
ordinary cloud of winged insects passed over Woolwich, against 293 steamers, measuring 50,806 tons, on the Western 
England, and the district. The wind was blowing lightly rivers, and 196, measuring 35,678 tons, on the Atlantic and 
from the E. N. E. , following westerly and southwesterly Gulf coast. 
breezes of several days' duration, and the weather was In the first year of the next decade no steamers were built 
warm and bright. First came a very unusual number of on the lakes. In 1832 there were three built at Erie and one 
the larger kiud of flies, and· sweeping after them, apparently at Cleveland . In 1833 one at Oswegatchie, four at Detroit, one 
across the Thames from the Essex meadows, came in a at Sandusky, and one at Sacket's Harbor. III 1834 one at 
dense host of small drab-colored and light-winged insects, Oswego, one at Erie, five at Detroit, two at Sandusky, and 

HENWOOD'S ORE SEPARATOR. 

which filled the air like a misty rain, and smothered the 
clothing of all who were abroad. The cloud of floating 
animalcules was at least two miles wide, and it was about 
half-an-hour in passing away to the southwest. 

. . . , . 
ON page 179 of current volume, in describing a new cot­

ton seed huller, we find an error in the address of the in­
ventor. It should be Hugh S. Walsh, Argenta, Arkansas. 

two at Cleveland.  In 1 836 
one at Oswego and one at 
Detroit. In 1837 one at De­
troit, one at Miami (Toledo), 
one at Sandubky, and three 
at Cleveland. In 1838 five at 
Detroit, two at Miami. 

In 1835 the steamship in­
spection service reported, for 
the northern lakes, 128 
licensed steamers, measuring 
68, 098 ton s ;  and 115 un­
licensed, measuring 21,252 ; 
from which it would appear 
that there were then in use on 
the lakes many American 
steamers built at other points 
than those above named. 

No other au thentic state­
ment of the steam tonnage of 
the lakes appears until 1870, 
when the Treasury records 
showed 642 steamers, measur­
ing 142,937 tons. In 1880, 
according to the records of 
the Census Office, there were 
973, which measured 224,857 
tons. 

• • •  
Repairing an Injured 

Eye. 

At the Jefferson College 
Hospital, Philadelphia, Sep­

tember 29, Dr. H. L. Little 
transplanted a portion of the 
conjunctiva of a rabbit's eye 
to that of a young Irishman , 
whose eye had been badly 
burned by sulphuric acid . 
Dr. Little removed the eye· 

lid from its firm adhesion to the ball, and made it ready 
for the IIew piece of membrane, which Dr. L. W. Fox, 
assisted by Dr. Hewson, had carefully dissected from 
the left eye of the unconscious rabbit, and the part was 
rapidly transferred to the under surface of  the man's eye­
lid and neatly stitched to its place. Another operation 
will be performed that will, it is thought, restore sight to 
the injured eye. 
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The Circulation oC Undereround WateR. 

In the course of the proceedings in the Geological Sec­
tion of the British Association, at the recent SouthamptOn" 
meeting, Mr. O. E. De Rance read the report of the commit­
tee appointed for the purpose of investigating " The Oircula­
tion of 1 he Underground Waters in the Permeable Formations 
of England, and the Quality and Quantity of the Water sup­
pl ied to Various Towns and Districts from these Forma­
tions. " There was added to tbe report an appendix, written 
by Mr. Edward Wethered, on the density and porosi ty of 
rocks in relation to the water supply. 

The author of the appendix commenced by averring that 
a knowledge of the porosity of rocks was important as re­
gards the water supply, the suitability of stone for building 
purposes, and in accounting for some of the lithological 
changes often observed in the earth's strata. Though the 
matter had not escaped investigation, the vast volume of 
water stored in the rocks had not been fully realized. The 
density of the old red sandstone was 2 ·61 ,  the volume of 
water ab30rbed by a cubic foot being more than 0 ·707 gallon ; 
and by a square mile, 3 feet thick, 59,000, 000 gallons. The 
c onglomerate beds of the same formation were still more 
absorbent ;  being capable of taking in 0 ·805 gallon per cubic 
foot, or 67,000,000 gallons per square mile, 3 feet thick. 
The millstone grit, which lay at the base of the coal meas­
ures, varied much in different locali ties ; that found in the 
Forest of Dean being the most porous, absorbing 66, 000,000 
gal lon s per square mile, 3 feet thick. Some of the coal 
measure grits alsl) stored large volumes of water. The Pen · 
nant rock, about 900 feet thick, in the Bristol coalfield, and 
extensively developed in Somersetshire , as also around Swan· 
sea, was capable of absorbing 12, 000,000 gallons per square 
mile, 3 feet thick ; an d  specimens of magnesian lime�tone . 
taken from the n eighborhood of Bristol, showed a porosity 
of 86,000,000 gallons. The carboniferous limestone, how­
ever, was quitc the reverse, and only absorhed 3,500,000 
gal lons, Oolites held vast stores of water, and the rock was 
much used for bUilding. 

Mr. Wethered then referred to the relation of specific 
gravity to porosity ; and proceeded to say that shallow well­
water had been classed by the Rivers Pollution Oommis­
sioners as dangerous, and the deep as wholesome, and there 
must, therefore, be a purifying process going on during the 
percolation into the earth. From an analysis of rocks, it 
was clear that nothing in the chemical composition of the 
rock could purify the water ; and in order to get rid of or­
ganic contamination there must be oxidation, and they must, 
therefore, look to another source for the oxidizing agent. 
This, he thought, existed in  the air absorbed by the water, 
and in the air contained in the interstices of the rock. 

.. , . .. ..  
Poisonous Colors. 

The German Government has just laid before the Reichs­
tag the following decree, bearing date May 1, 1882, concern­
ing the prohibition of poisonous colors for the coloring of 
certain alimen tary substances and articles of food : 

1. The'1lse of poisonous colors for the manufacture of 
food -products or articles of food intended for sale is pro­
hibited. Those wli1cb contain the following materials or 
compositions are considered as poisonous colors within the 
meaning of this enactment : antimony (oxide of antimony), 
arsenic, barium (except sulphate of baryta), lead ,  chromium 
(except pure chromic oxide), cadmium, copper, mercury 
(excepting cinnabar), zinc, tin , gamboge, picric acid. 2. 
The preserving and packing of food stuffs or food products 
intended for sale in wrappers colored with the above-cited 
poisonous colors, or in barrels in which the poisonous color 
is so employed that the poisonous coloring matter can pass 
into the contents of the barrel, is prohibited. 3. 'l'he em­
ployment of the poisonous colors enumerated in Art . 1 is pro­
hibited for the manufacture of playthings, with the excep­
tion of varnish and oil paints made of zinc-white and chrome­
yel low (chromate of lead). 4. The use of colors prepared 
with arsenic for the manufacture of paper hangings, as well 
as that of pigments containing copper prepared with arsenic, 
and of matters containing similar colors for the manufacture 
of materials of dress, is prohibited. 5. The putting on sale, 
and the sale, wholesale or retail, of food stuffs and food pro­
ducts preserved or packed contrary to the regulations of 
Articles 1 and ,2, ail well a� playthings, paper hangings, and 
dress materials manufactured in contraven tion of the .  direc­
tions in Articles 3 and 4, are prohibited . 6. This law will 
come in to operation · on April 1 , 1883.-Br. Med. Journ. 

.. . . . .. 
An Incubator Cor InCants. 

M. Taroier, the surgeon of the Maternity Hospital in 
Paris, struck by the great mortality among infants prema­
turely born, and those which are very sickly after birth, has 
cpnceived the ingenious idea of constructing a box which is 
almost exactly simil.ar to the incuhators used for poultry. 
This box is divided into two compartments-the lower one 
being used as a reservoir for hot water, While the infan t is 
placed in the upper one, which is well stuffed at the sides 
and fitted with a sli ding glass cover. The tempera.ture is 
maintained at 86° Fahr. , and M. Tarnier has found that by 
keeping infants in the incubator for a period varying from 
two days to six weeks, their vitality · is enormously im­
proved. He has made experiments upon five six-months 
children, six seven-months, and thirteen -eight-months .child­
ren, and he has only lost two of them, whereas, according 
to his statement, three-fourths of them would have died but 
for this adventitious aid to vitality.-Lancet. 

, titutifit  �tutritau. 
STEAM HAMMERS. 

The steam hammer, itse-If a modern novelty, bas become 
a general adjunct to mechanical labor in all operations of 
hammering requiring graduated weight, quietly repeated 
blows, and precision . They are now to he found in smiths' 
sllops as well as in large forges and rolling m ills, but with 
smiths' shops tbe cost and complicated arrangement,s of 
those that have been constructed, requiring special skill for 
management, have interfered with their wider use. 

Mr. David Bell, the eminent builder of iron ships and 
yachts, engines and boilers, of Buffalo, N. Y. , noting the 
cause of this restriction in the use of the steam hammer, 
where it would be serviceable in finisbing by mach i nery and 
in vise work, etc. , applied himself to construct one that 
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would meet every reqmrement of the smitb ·s shop, aiming 
especially at simplicity of construction, combined with 
strength and automatic movement, and that could be worked 
as occasion offered, manually or otherwise. That he has 
succeeded in this is evident from a view of the steam ham­
mer of bis invention and construction, of which we present 
three designs. 

Bell's patent steam hammer has a single column standard 
which, with the cylinder and bed plate, i s  cast in one piece ; the 
die block being cast separately, i t  i s  strong, self· acting and 
takes Bteam at both ends of cyli nder. The cylinder diameter 
is 10 inches ; the stroke or lift 22 inches, and it will strike a 
blow of 6,000 pounds. The average diameter of shaft, 
which it will easily beat out at a single heat, is 7 inches. 

243 
Preserving Ripe Fruit. , 

That fruit can be preserved for a long time i n  a frozen 
state, and even in a non-frozen state , so long as the tempera­
ture does not exceed 320, is a well known fact. But it is 
equaJly well known that articles so preserved lose flavor 
every day after they are so stored, and that when exposed 
afterward to all ordinary tem perature they perish almost 
immediately. This happens to fruit when merely set on ice 
and not actually fror.en ; but it is certain that the freezing 
does not improve its chance of keeping, and very much d e­
pends on how the frozen mass is thawed, sudden thawing 
being mostly destructive to the tissues of either fruits or 
vegetables. For many years we have been in the habit of 
storing both fruit and vegetables in the ice house, but they 
are deteriorated by the treatment , and must be used imme· 
diately they come off the ice. In tin boxes we have kept 
peaches sound, tbough dead ripe when gathered , for a month, 
and nectarines for six weeks, in a perfectly spotless condition ; 
but they lost flavor greatly toward the end of the time, and 
grew discolored almost before dessert was over, although 
only brought out of the ice house in time to be dished up 
for the table. By the following morning they had become 
quite black and useless. 

Melons that would not keep more than a few days in the 
fruit room will keep a long while on ice, and retain their 
flavor longer than peaches. They, besides, are long in cool­
ing, although the condensed moisture on their surface in the 
warm din ing room WOUld, to an experienced person, betray 
the quarter they came from ,  and they are much more re­
freshing than when warm out of the melon house or even 
the fruit room. In placing fruit on ice, the main thing to ob­
serve is not to pack it in any way or to wrap it in  any thing. 
It should he placed on a tray or i n  a tin box wi th a lid to 
keep off drip , but each fruit  should be set out singly by 
itself and not come in contact with its neighbors, and great 
care should be used to prevent bruising, as that will greatly 
hasten decay when the fruit is taken out. It is not needful 
to bury the boxes quite in the iee ;  but they may be set in it 
with the lid of the box above tbe surface, so that any of the 
fruit can be got without trouble. Peaches, nectarines, 
melons, pineapples, figs, and other soft fruits that do not 
keep long, succeed best preserved in tbis manner.-The Gar­
den (London). 

. ,  . . .. 
A New Photo-Electric Battery. 

A new battery, which gives a curren t  on exposure to the 
action of light, has been devised by M. Salll'. It consists of 
a square glass vessel, containing a solution of 15 parts com­
mon salt and 7 parts sulphate of copper in 106 of water. A 
porous vessel of mercury is placed in the solution.  An 
electrode of platinum is in the mercury, and another of sul­
phuret of silver in the saline solut.ion.  The electrodes are 
connected by means of a galvanometer, and the battery is 
fixed in a box sheltered from light. The closing of the cir­
cuit displaces- the n eedle of the galvanometer, and it is seen 
that the sulphuret of silver is the negative pole. When the 
needle has come to rest, if the battery is exposed to the light 
of the sun the deviation increases. If the light is sup­
pressed the needle returns to its original position ; if a cloud 
passes before the sun while the battery is exposed to the 
light the variations of the needle indicate the fluctuations of 
the electric current. The effect of the battery is due to the 
action ' on the mercury of the bichloride of copper formed by 
the mixture of common salt and sulpbate of copper. The 
protochloride of copper which is formed reduces the sul­
phuret of silver ; but this reduction requires the intervention 
of the solar l ight, which determines the production of the 
photo electric current.-Les Mondes. 

. . . . .. 
Electricity In a Brewery. 

A c]lrious case of electrical generation by friction was 
recently brought before the German Electro-Technical Union 
by Dr. Werner Siemens, of Berlin. It was observed in a 
brewery in that city, and caused considerable alarm among 
tbe workmen.  

-
The brewery building is constructed of stone 

and i ron, and the floor is laid with asphalt. �n the upper 
story· is a mal t cleaner, from which the malt passes by an 
iron chute to the floor below, where it is received in wagons 
for distribution throughout the works. When the cleaner 
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-� remained in action for some time the friction of the malt on 
the iron chute generated electricity, which produced a con­
tinuous stream of sparks. 'fhe malt itself crackled, and 
sparks flew from it  to the hands of the workmen. When 
Dr. Siemens was caned in to investigate the phenomenon, 
he showed how the asphalt floor insulated the malt room 
from the rest of the bu ild ing, so that it became a large 

Two smaller sizes of steam hammers are made, having re­
spectively 1� and 20 inches lift, and delivering a blow of 
2, 000 and 4,000 pounds. This hammer is economical in use, 
and its value in this respect and ready efficiency is testified 
to, as shown by numerous testimonials, from toremen , black­
smiths of leading establishments, and eminent engineering 
firms throughout the country. 

Mr. Bell has completely suited the steam hammer to the 
ordinary smith's work, saving wages, time, fuel, and material , 
and securing improved execution . Wherever used it ap· 
pears to have d€>ne valuable service, and has been classed 
not only as a useful but first class hammer. The Buffalo 
Oar Works, Buffalo, N. Y. , state that No. 3, which they use, 
presses into shape, without striking a blow, the bars and 
other iron work required for freight and passenger cars, and 
tbat tlley find it invaluable for the purpose. 

Leyden jar charged by ,the electricity generated by the fric­
tion of the mal t rubbing on the iron chute and on itsel f. 

... . .  ' .. 
A sbestos as an In sulator. 

M. H. Geoffroy has brought before the French Academy 
of Sciences a specimen of electric l ighting wire which ap­
pears to answer the purpose of preventing fires. It consists 
of copper wire insulated with asbestos and threaded through 
a lead pipe. According to experiments made at Paris by M. 
Henri Lippmann, engineer to the Faure Electric Accumu­
lator Oompany , a specimen of the conductor of · this wire 
was entirely volatil ized · by powerful currents w ithout the 
leaden pipe being affected.  The volatilization takes place 
in a mere fraction of a second , and the lead does ' not begin 
to fuse. Moreover, the asbestos acts as a good insulator for 
ordinary currents. 
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DECISIONS RELATING TO PATENTS. 

United States Circuit Court.-Eastern District of' 

Pennsy�vanla. 

NELLIS V8. THE PENNOCK MANUFACTURING COMPANY. ­

PATENT HAY ELEVATORS. 

McKennan, Cir. J. : 
On the 18th day of December, 1866, letters patent, No. 

2,429, for improvement in hay elevators, were reissued to 
Edward L. Walker. On the 29th of May, 1866, reissue let­
ters patent, No. 2,260, for improvement in horse hay forks, 
were granted to Seymour Rogers, and on the 20th of March, 
1866, letters patent, No. 53,345, for improvement in horse 
hay forks, were granted to Seymour Rogers. The title to 
these several patents  is alleged to be vested in the complain­
ant, and they constitute the subjects of the present contro , 
versy. 

Several patents may be included in the same suit when 
their subjects are correlative and the inventions claimed are 
embodied in the same infringing machine. Demurrer for 
th is cause overruled. 

An assignee of the exclusive right to manufacture and sell 
a patented invention throughout the United States is the 
propel' party to maintain a suit for the violation of this right. 
The right to manufacture and sell carries with it the right 
to URe the devices sold, and nothing short of an express 
qual ification will change this result. 

If the agreements between the parties have defined their 
contracts, it is out of place for an entire stranger to them to 
seek to circumscribe their scope by a technical limitation of 
the spirit and sense which the parties have impressed upon 
them. 

A grant of " th e  exclusive right under said recited letters 
patent to manufacture and sell a certain hay elevator " Held 
not to be an assignment of an exclusive interest in the entire 
monopoly for the whole or any portion of the United States. 
It is a license only to manufacture and sell exclusively a 
specified form of hay elevator, and the representatives of 
such an interest are not indispensable parties to a suit upon 
the patent. 

• .  e ,  .. 
Scientific Results of' the .J'eannette Expedition. 

The last n umber of Der Naturfor8cher contains a first 
attempt to lay down the scientific resul ts of this expedition, 
in a paper by Herr H. Wichmann, based on the reports of 
Messrs. Melville and Danenhower, and of  the naturalist of 
the expedition, Mr. Newcomb. It is known that after hav­
ing passed, on August 31, the wintering station of the Vega, 
the Jeannette sai led north, toward 'Wrangel l Land. But on 
September 5, when twenty miles northeast of Herald Island, 
she was frozen in,  and during twenty'one months remained 
80, " the play of  winds and currents. " However drifted in 
different directions, she still advanced during all this time 
toward the northwest. The first wintering was north of  
Wrangell Land, which last proved to  be a large island, and 
not a part of an Arctic continent, as had been presumed. 
The precious observations on aurorre and magnetism which 
were'1nade during the winter (about 2 ,000 measurements) are 
unhappily lost, ag well as extensive collections of birds and 
of dl'cp-sea fauna: The depth of the ocean in these regions 
was everywhere very small-thirty fathoms on an average, 
with a maximum of sixty and a minimum of seventeen 
fathoms. The bottom was usually a blue ooze, with a few 
shells and sometimes stones, which seemed to be of meteoric 
origin. 

The ship still drifted toward the northwest, and on May 
17, a small island, called Jeannette Island, was sighted in 
760 47' 28" N. lat , and 1590 20' 45" E. long. It was a 
rocky hill, covered with snow, situated on the eastern flank 
of a high mountain. Two days later another island was dis· 
covered toward the west, and an expedition under Mr. Mel, 
ville reached it, with many difficulties, and landed on it on 
June 3, 1881 .  It was called Henrietta Island, and is situated 
under 770 8' N. lat . ,  and 1570 43' E. long. ; it is rocky, and 
2,500 to 3,000 feet high ; the rocks are covered with nests of 
birds, but the ve

'
getation is very poor, consisting of lichens 

and mosses, and of one species of phanerogam ; all the island 
was covered with a sheet of ice and snow 50 to 100 feet. 
thick, and a migbty glacier reached the sea on the north 
coast. 

As is known, on June 13, under 77° 30' N. lat. ; and 1550 
E. long. , the Jeannette was lost, the depth of the sea being 
there 38 fathoms. The crew, divided in three parties, went 
south, but ten days later they perceived that, owing to the 
drift of the ice, they had still advanced 27 miles northwest, 
being under 770 42' N. lat. That was the highest latitude 
reached by the expedition. 

On July 9 they perceived land, and after a hard ' journey 
reached it at a promontory they called Cape Emma (760 38' 
N. lat. , 1480 20' E. long . ). This island, which received the 
name of Bennett, is a high rpass of basalt, covered with 
glaciers ; the island was crossed by a party, after two days' 
travel ,  and the north coast proved to be more hospitable than 
the south ; it has several valleys covered with grass, where 
reindeer bones and dri ftwood were found ; lignite was dis­
covered on the south coast, and it is said that it would be 
quite useful for steamers. Dr. Ambler here collected fossils, 
as well as many amethysts and opals, but they were lost. 
The gulls were so numerous and so tame that hundreds of 
Ij;hem were killed with sticks ; the tides were regular, but 
very small, the level changing only two and three feet. The 
sea was free of ice in the west and south, and even in the 
northwest a " water-sky " was seen , · so tbat M. Danenhower 
supposes that Bennett !sland would be a good starting 
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place for future Arctic exreditions. It w as only on of work which has been rapidly and successfully per­
August 30 that the expedition discovered the first traces of fortned. 
men on tbe Faddeyeff Islands : and its further advance ' A flaw discovered in laying the Pedro Gonzales and San 
toward the delta of the Lena is well known. Juan del Sur section was easily removed within twenty-four 

The scientific results of the JeanneLte expedition cannot be honrs of being discovered, and perfect communication 
yet completely appreciated, observes Herr Wichmann, but through the whole line was re-established within twen ty 
the notebooks and surveys of its members having been pre, hours. The electrical tests were so accurately made that 
served, as well as a good part of the collections, it is to be they located the flaw within one knot of its actual position. 
expected that they will contribute to a great extent to in· The main cable was at once grappled for and picked up in 
crease our knowledge of this parL of the Arctic Ocean . The 700 fathoms of water. Reeling in was commenced, and very 
discovery of three new islands confirms the statements of shortly afterward the defective piece was made good. The 
Sannirikoff, who stated he saw land from the Farldeyeff cable which was picked up was found within 500 yards of 
Islands, and renders probable the existence of a whole archi- its location on the cable company's charts, a circumstance 
pelago in that part of the ocean. The exploration of the which proves the wonderful accuracy which must be ob­
fauna and flora of the New Siberian Islands, which never served by all concerned in such an extremely scientific and 
was done before during the summer, promises interest ing re' costly work as that which has now been so successfully and 
suits. The problematical polynia8, which stopped the ad- happily terminated . 
vance of the sledge parties of Hedenstrom, Wrangell, and The undertaking has been a great one. Now that it has 
Anjou, are not due to some warm currents, such having not been happily concluded, the few drawbacks which have 
been noticed during the temperature observations of the been encountered having been overcome by foresight and 
Jeannette ;  they are simple openings in the ice, such as are knowledge, and the work having been performed on a coast 
observed elsewhere. Finally, the search expedit ion must. h itherto almost ,  if not entirely, unknown to the promoters 
give most important corrections to the maps of the Siberian of cable enterprises, Mr. Robert Kaye Gray, and every one 
coast between the Olenek and the Yaaa  river, which has con nected with his staff and the vessels, must feel satisfied 
not been visited for sixty years ; the observations  of the with the satisfactory results which have attended their 
American expedition will correct many of the observations labors. 
of  Lieutenant Anjou. We may add to these expectations of .. . . . .. 
Herr Wichmann that, as the Arctic law that " each polar Slaking LiIne. 

expedition safely reaches the points which were sighted by A correspondent of the 'l opfer Ziegler Zeitung, treating of 
the preceding one, " will probably be true also for, the North the slaking of l i me, poin ts out that quicklime can be divided 
Siberian Seas, we must soon expect new and importan t dis- into three classes : nrst, that which slakes into paste with 
coveries i n  that direction , now that the way was opened to water, and which may be called " whole burnt :" tben there 
explorers of those parts of the Arctic seas. -Nature. . is the " half burnt " lime, which contains hard lumps after 

.. , e , .. slaking ; and the " over-burnt " lime, which, as its name im, 
Cost of' Carrylug Coal on English Railways. plies, has either been subjected to too high a temperature, 

It is stated in the Engineer that a coal train of 300 tons, to or has been burnt too long. In such cases there is an ap· 
run 100 miles, may be estimated for cost of running by the proach to vitrification, which is especially marked in lime­
following method : The train would consist of thirty trucks, stone which contains clay. When it is desired to remove 
a brake van, and tbe engine and tender. The value of the the two latter classes from a sample of lime, a l ayer of the 
rolling stock is thus made up : Engine and tender, £2,300 ;  material is to be spread out and sprinkled with water. When 
thirty trucks, at £70, £2, 100 : brake van, £120 : total, £4, 520. crumbling begins, it is easy to pick out the over-burnt and 
Interest and weal' and tear are taken at 20 per cent-say, in hard particles, and to continue the slaking by the continued 
round numbers, £900 a year. The average year's running addition of small quantities of water. 'roo hasty or excessive 
would be 15, 000 miles. It might be much more, and prob· watering is to be avoided. The most suitable water for 
ably would seldom be less ; but this is taken as a fair mean, slaking lime is the softest that can be procured ; if from 
though somewhat underestimated,  so as to be on the safe melted snow or rain, so mi lch the better. Spring water is 
side. The cost for interest on capital and wear and tear for usually too hard, and contains carbonic acid or carbonate of 
running such a train 100 miles will be £6.,  The engine would lime. Saline constituents in water also prevent its success· 
burn about 50 pounds of coal per mile, representing a cost ful use for slaking lime ; but, as a general rule, it may be 
of something like 16s. per 1 00 miles for fuel. Wages of assumed that the fewer carbonates there are in the water the 
stoker, driver, and guard for the .trip would come . to about 
as much. The total cost of haulage of the 300 tons of coal 
per 100 miles is thus shown-with an add ition of 8s. for 
grease, oil, water, and sundries-to amount to the round 
figure of £8, or 6 ·4d. per ton per 100 miles. To this must 
be added the charges relating to permanent way, working 
expenses at stations, rent, rates, and taxes, and other mis­
cellaneous charges. The Engineer does not believe that 
these expenses will amount to three times the haulage : but 
even if they do, it  is eviden t that the railway companies 
ought to be able  to carry coal profitably for about 2s. per 
ton per 100 miles. It is equally certain that the railway 
charges for coal carriage are much more than this average, 
since the Great Western Railway rate from Wales to Pad­
dington is 8s. 5d. per ton in fully loaded trucks ; and the 
rate from the Barnsley district to London, by the Midland 
and Great Northern Railways, is 8s. 3d. per ton. 

• • • • • 
Completion ot' the Pacific Coast Cable. 

The Panama Star and Heralii says : On Friday, August 
4, the ste.lmships Silvertown and Retriever started from 
Pedro Gonzales Island, in the Bay of Panama, the former 
ship paying out cable to complete tbe section between that 
island and San Juan del Sur, Nicaragua. Mr. Parsone, 
General Agent of the West Coast of America Telegraph 
Company, having volunteered to take charge of the tempo­
rary hut on Pedro Gonzales Island for the electrical tests, 
etc. , necessary-during cable laying, his services were accepted 
by Mr. R. K. Gray, and, with Messrs. Bailey, Norton, and 
Phillips, he  remained at that island roughing it until Sunday 
last, when, learning by cable that the work at sea had been 
completed, they returned in the Pacific Steam Navigation 
Company's tender Taboguitla, which went to the island to 
bring them to Panama. 

The steamship Silvertown returned, as already announced, 
on the 17th inst. , with Mr. R. K. Gray on board, after hav­
ing successfully completed the section to San Juan del Sur. 
The final splice of this section was slipped on the 10th, thus 
completing the telegraphic system of the Central and South 
American Telegraph Company. 

Few ,Persons are aware of the extent of this system, which 
runs from Lima to Payta, Peru : from Payta to Santa Helena, 
Ecuador ;  from Santa Helena to Buenaventura, Colombia : 
from Buenventura to tbe Island of Pedro Gonzales, and 
thence to Panama ; from Pedro Gonzales to San Juan del 
Sur, Nicaragua ; from San Juan del Sur to La Libertad, in 
Salvador ; and from La Libertad to  Salinas Cruz, in Mexico. 
From Salinas Cruz a land wire crosses the Isthmus of 
Tehuan tepec, and a cable thence from Coatzacoalco to 
Vera Cruz, Mexico, places the line in eonnection with the 
United States and the Old World. The total length of elee­
trical cable connections completed by the company amounts 
to 3,170 knots, a figure which proves the enormous amount 

more' economical it will be for this purpose. In order to 
perfectly slake all the pa.rticles of lime tbe paste should be 
allowed to stand at least fifteen days before use : and should , 
during this time, be kept covered with ashes or sand. If 
lime is  to be used for purifying gas in conjunction with any 
other material, as in  Walker's patent, it is obvious from 
these considerations that the mixture should be prepared as 
long as possible before it is wanted, and that the ashes should 
be added when the quicklime is slaked. 

The Contraction ot' M eta]s In Melting. 

F. Nies and A. Winkelmann have examined the density 
of metals in a solid and in a liquid state, and find that, con­
trary to the generally accepted views on the subject, many 
melted metals expand when they solidify. The results of 
their experiments are embodied in a paper contributed to 
the Munich Academy of Sciences. Tin, slowly and care­
fully heated to its melting point, 2,265 degrees Celsius, 
floated on melted tin, and rose to its surface even after it bad 
been submerged. By attaching pieces of copper to the float­
ing tin it was found that the increase of density by melting 
over solid tin was 0'7 per cent. , a difference which is almost 
as great as that between tin at the freezing and the boiling 
point of water. Lead and cadmium did not yield as de­
cisive a result. Zinc, however, behaved like tin , but showed 
only a contraction of 0 '2 per cent. In the case of bismuth 
tbe floating test is very easily carried out, as this metal 
shows as much as 3 per cent. Copper and iron showed a 
slight difference, the peculiarity in the case of iron being 
well known, and having been the subject of elaborate investi­
gations by Wrightson in England. 

. 
Stopping the Engine by ElectricitY. 

An ingenious method of instantly stopping machinery 
when in motion is said to be in operation at the Dominion 
Bolt Works, Toronto. A wire rope, coiled around the stem 
of the throttle valve of tbe engine, carries a weight which 
is held in place by a rest, and the whole arrangement is so 
placed that the passing of an electric current along a wire 
releases this rest and causes the weight to fall. The tension 
thus thrown upon the wire rope acts upon the throttle 
valve, cuts off the supply of steam, and consequently stops 
the machinery. Buttons, with wire connectior;tS, are placed 
in different parts of the works, and on pressing any one of 
these the passage of an electric current acts as above men­
tioned. In any factory these electric buttons can be placed 
in every room, or several of them in a large roem, as may 
be required. Should any one happen to get caught by the 
machinery, the simple pressing of a button in the most dis­
tant part of the factory will stop the whole as quickly as 
could be done were the engineeJ.' �tallding ready to instantly 
obey a given signal. 
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Work !lnd Wealth. 

Edward Atkinson, at the opening of the Exhibition of the 
New England Manufacturers and Mechanics' Institute in 
Boston, summarizing the conditions of work and wealth in 
this country as compared to those abroad, concludes that 
ninety per cent of our working population earn their daily 
bread by their daily labor. The great problem is to make 
the struggle  for life easier, and the first requirement toward 
its successful sol ution is to develop hand and brain together 
so as to increase the purchasing power of every doHaI'. ' We 
are the most wasteful nation in the world, mainly because 
there is greater ahundance hore than elsewhere. OUf crops 
might be increased one-half by applying the last diseoveries 
of science to our methods of agricul ture. EcolJ omy in ma­
chinery is the field that w ill yet yield the best results. The 
best steam-engine and boiler waste nine tenths of the poten­
tial energy of the fuel it consumes. In our great locomo­
tives and heavy trains of cars only one pound in a hundred 
of the fuel used is actually applied to the movcment of the 
load. In the self-operating carding engine, spinuing-frame, 
and loom. four-fifths of the power is wasted iu operating 
them, and in putting eotton fiber into cloth three-fourths of 
i ts original strength is lost by rough treatment. Half ·our 
vast crops of food and more than half . our fuel are wasted 
before their work is done. Saving in this and in every o�her 
form of  production or t ransportation goes, for the largest 
part, to the benefit of consumers and helps them in the work 
of gaining their subsistence. Every applicat ion of science 
to manufactnring industry, to mining or agriculture, by 
which the aggregate of things is increased, while the labor 
is diminished, tends to increase the commodities to be di­
vided among the laborers and enriches the workmen in 
fat· more ra pid proportion than the capitalist. The great 
purpose of world's fairs and local exhibitions is to bring 
intI) prominent notice every new application of science by 
which production may be increased, and to develop the 
natural resources of the country. They are great object­
lessons in human welfare. The first re-
quisite, however, is to qualify boys and 
girls,  men and women , to take advantage 
of the opportunities thus spread before 
them. If methods of industrial instruc­
tion can be added to the mental training 
of the public schools ,  if the hand and the 
head can be educated together, the causes 
of want may be wholly removed. 

The greater the skill, the larger gain 
alike to workman and capitalist. The more 
effect ive the application of labor and capi­
tal, the larger the profit to the latter and 
the payment to the former. .Abroad, a large 
proportion of the annual product of labor 
is taken from the people to maintain great 
standing armies. Measured by the stand­
ing armies of France and Germany, the 
United States, with its population of fifty­
four n;U.l1jons, would have to keep seven 
hundred thousand men in arms, more than 
one in twenty of all the adult males in the 
country, who would be withdrawn from 
the producers to become consumers only, 
and one man in every nineteen of those 
remaining would be forced to labor in or-
der to pay the taxes necessary to sustain the seven h,undred 
thousand idle men .  We keep that army to work in the 
field, the forest, the mine, the ship, the workshop, the office, 
the school, in building houses and railroads, etc. 

The cost of the great European armies of  destruction is 
more than equal to the sum of al l the wages earned in this 
country by all the iron miners, all the iron workers, and all 
the men. women, and children in our textile factories put 
together. The wages and earnings in this .country are higher 
than in any land burdened with great standing armies. The 
quantity of  things to be divided, the true earnings must be 
just so much greater, and the cost of making them just so 
much less. The last man or woman discharged in hard 
times is the one earning the most. The first to be discharged 
is the one that does the least work and earns the leaRt wages. 
As it is with persons, so it is with whole countries. Where 
the conditions are best, where the natural resources are the 
greatest, there will be found the most skillful workers, the 
best machinery, and the largest production. The lowest 
cost is always measured by the highest wages of those who 
do the work that is most important. Where mental capa­
city and manual dexterity are combined and applied to the 
best machinery, there will be found the largest production, 
the highest wages, and the safest and most adequate return 
for capital. This coun try has the advantage over all others 
in its n atural resources, capable of being worked with the 
least effort, in its widespread education . w hich, even if it 
is imperfect, yet, on the Whole, does qualify its pupils to 
apply the greatest versatility, and to combine mental and 
manual capacity to the greatest advantage, ' and, in its free� 
dom from destructive taxation. Our higher wages are the 
sign of low cost, and the product of a single day's work of 
machinery, directed by one skilled man, will buy the pro­
duct of fifty days' labor in the coffee plantations. 0: Java or 
Brazil ,  or of one hundred days' labor in the tea fields of 
China,  or of twenty days' labor in the sugar plantations of 
Cuba, or the hemp fields of Manila, or of ten days' labor in 
the wool-growing sections of South America or Australia. 
To utilize our strength, we must perfect our methods of 
instruction in the appljcllti9n 9t �9jence to the useful arts. 

Every mechanics' fair, every Franklin Institute Exhibition, 
ought to be a convincing appeal to the successful manufac­
turer, the .  great iron worker, the large coal miner, to give 
of his abundance to the endowment and establishment of 
industrial schools. The best possible investment of present 
profits for future returns is in liberal aid to the struggling 
schools where the h igher branches of technical education 
are taught, with manual instruction in the mechanic nrts, 
and to the development of the great work of illstructing the 
brain and hand to work together. The supply of skilled 
workmen has never yet been in excess of the demand. Boys 
trained in a'kn owledge of tools and in the principles that 
underlie all mechanics are needed in every workshop; and 
the countl'y has need of all the skill that education can give. 

There is much in the above, put in such sententious and 
rather positive style, that is subject to dispute ; but Mr. 
Atkinson heing a practical manufacturer, well acquainted 
with the large indu�tries of the country, and a broad and 
competent observer and thinker, what he says on such sub­
jects is well entitled to the thoughtful attention of all who 
give intelligent consideration to these important matters. 

.. ' . . . 

THE GREAT COMET OF 1882. 
Telescopic and naked eye observations were made at my 

observatory of this fine comet on the mornings of the 24tb 
and 25th inst. The comet was discovered by Crul�, at Rio 
Janeiro, on the 14th of September, and was at one time so 
brilliant as to be seen with the naked eye .  within a few de­
grees of the sun at noonday. It is now passed perihelion ,  
and has  moved so far west of  the  sun as to be  visible in  the 
eastern sky before su nrise. 

The accompanying drawing represents the comet's appear­
ance as seen by me on the 24th of September before sunrise. 
Its appearance was magnificent, the head and peculiar 
shaped wings glowing like burnished silver on the bright 
yellow twilight of the eastern sky. The tail , even in the 

COMET ACCORDING TO BROOKS' SKETCH. 

brightness of approaching day, could be seen extending up­
ward, and nearly parallel to the 'ecliptic ,  to a distance of 
from twelve to fifteen degrees, and by glim pses much fur­
ther. As it moves west, and after a time rises before dawn , 
the tail will doubtless be vi sible to a great distance from the 
head. It is believed by some eminent astronomers to be 
identical with the great comets of 1843 and 1880-the latter 
d iscovered by G'mld in South America-and by some pow­
erful influence is having i ts period rapidly shortened, but 
this as yet is  not conclusive. As it will be visible some 
time to the naked eye, and much longer telescopical ly, it 
will be attentively observed. WILLIAM R. BROOKS. 

Red House Observatory, Phelps, N. Y. , Sept. 25, 1882. 

. . . . ..  

A GlaCier on Sale. 

The ellormous glacier Fonor Svartisen, on the Senjen 
Island in Norway, which is the northernmost of its kind i n  
Europe, will shortly, says Nature, b e  made the object of a 
remarkable enterprise. It appears that a number of specu­
lative merchants in Bergen have obtained the right of cut­
ting block ice for export from its surface. Some blocks 
have already arrived at the lat ter place, and as the quality 
of the ice has been found to be good, large shipments may 
be expected. The glacier is about 120 square miles, and as 
the distaIice from its border to the · sea is only a couple of 
miles, the ice may be obtained very cheaply. A similar 
attempt to utilize the glacier Folgefo,nden was made some 
years ago, but failed. owing to the blocb in their down­
ward course repeatedly breaking through the wooden bore 
or conductor in which they were slid down to the sea. 

.. , . . . 

Electricity In the Slloe Factory. 

An attractive feature of a model shoe factory in .  the Cin­
cinnati Industrial Exposition appears in the application of 
electricity as a conveyer of power for driving the Goodyear 
Sewing Machines used in the manufacture of ladies' fine 
shoes. This is believed to be the first time that shoes have 
been bottomed by electricity. 

245 
<lode oC Rules Cor the Erection oC LightnIng 

<lonductors. 

The following rnles, from the " Report of Lightning Rod 
Conference, " 1882, published by Messrs. E. and F. N. Spon, 
have been abstracted under the directions of Major V. D. 
Majendie, H. M. Chief Inspector of Explosives, and sent by 
the Explosives Department of the Home Office to the occu­
piers of factories, magazines, or stores of explosive mate­
rials, and to the pol ice authorities. Reasons, based on prac­
tical and theoretical evidence are given at length in tbe re­
port for each rule and recommendation : 

1. Material of Rod.-Copper, weighing not less than 6 
ounces per foot run, the electrical conductivity of which . is 
not less than 90 per cent of that of pure copper, either in the 
form of rod, tape, or rope of stout wires, no individual wire 
being less No. 12 B. W. G. (0 ' 109 inch). Iron may be used, 
but should not weigh less than 2M pounds per foot run. 

2. Joints.-Every joint. besides being well cleaned and 
screwed, scarfed, or riveted, .should be thoroughly soldered. 

3. Form of Point8.-The point of the upper terminal* of 
the conductor should not have a sharper angle than 90 de­
grees. A foot below the extreme point a copper ring should 
be screwed and soldered on to the upper terminal, in which 
ring should be fitted three· or four sharp copper points, each 
about 6 inches long. It is desirable that these points should 
be 90 platinized, gi lded, or nickel-plated as to resist oxidation. 

4. NurnlJer and Height of Upper Terminals.-The number 
of conductors or upper terminals required will depend upon 
the size of the building, the material of which it is con­
structed . and the comparative height above ground of the 
several parts. No general rule can be given for this, except 
that it may be assumed that the space protected by a con­
dnctor is, as a rule, a cone, the radius of whose base is equal 
to the height of the conductor from the ground. 

5. Curvature8.-The rod should not be bent abruptly 
ronnd sharp corners. In no case should the length of a 
curve be more than half as long again as its chord. A hole 

should be dri lled in string courses or other 
projecting masonry, when possible, to 
allow the rod to pass freely through it. 

6. Insulator8.-The conductor should 
not be kept from the building by glass or 
other insulators, but attached to it by 
fastenings of the same metal as the con­
ductor itself is composed of. 

7. Fiving. -Conductors should prefer­
entially be taken down the side of the 
building which is most exposed to rain. 
They should be held firmly, but the hold­
fasts should not be driven in so tightly as 
to pinGh thEl eonductor .or prevent ,cQlltrac­
tion and expansion due to changes of tem­
perature. 

8. Other Metal Work.-All metallic 
spouts, gutters, iron doors, ' and other 
masses of metal about the building should 
be electrically connected with the con­
ductor. 

9. Earth Oonnection.-It is most desir­
able that, whenever possible, the lower 
'lxtremity of the conductor should be 
buried in permanently damp soil. Hence 
proximity to rain water pipes and to drains 

or other water is  desirable. It is a very good plan to 
bifurcate the conductor close below the surface of the 
ground, and to adopt two of the following methods for se­
curing the escape of the l ightning into the earth : (1) A strip 
of copper tape may be led from the bottom of the rod to a 
gas or waleI' main-not merely  to a leaden pipe-if such 
exist near enough, and be soldered to it .  (2) A tape may be 
soldered to a sheet of copper, 3 feet X 3 feet X r\ inch 
thick, buried in permanently wet earth and surrounded by 
cinders or coke. (3) Many yards of copper tape may be laid 
in a trench filled with coke, having not less tban 18 square 
feet of copper exposed. 

10. Protectionfrom Theft, etc.-In cases where there is  any 
likelihood of the copper being stolen or injured it should be 
protected by being inclosed in an iron gas pipe reaching 10 
feet -if there is  room-above ground and some distance 
into the ground. 

1 1 .  Painting. -Iron conductors, galvanized or not, should 
be painted. It is optional with copper ones. 

12. Inspection.-When the conductor is fin'dly fixed it 
should, in all cases, be examined and tested by a qualified 
person , and this should be done in the case of new buildings 
after all work on them is finished. 

Periodical examination and testing, should oIJ'P'Qrtunities 
offer, are also very desirable, especially when iron earth 
connections are employed. 

A 'TaxlderDli !lt!l' Exhibition. 

.M a meeting of the Executive Committie ()f the Sooi.ety 
of A merican Taxidermists, in Washington, Oct. 3, it was 
decided to hold the third annual exhibitiOn in New York, 
from December 4 to 16, 1882, at Armory Hall, in Central 
Park. The following gentlemen were elected as a board. of 
exhibition commissioners : Jacob H. Studer, Presid,mt ; 
Professor G. Brown Goode, Vice-Presiden t ; Dr. Joseph B. 
Holder, Secretary ; Andrew Oarnegie, Treasnrer : Pro fessor 
A. S. Bickmore, Robert Colgate, James C. Beard, Dr. We�­
dell Prime, and Professor Henry A. Ward. 

• Tbe upper tenninal i8 that portion of t.he conductor which Is between 
1\le top of the edillce and the point of t!!!> c�nd.!lctor. 
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IMPROVED STATIONARY ENGINE. The shaft is of steel, and carl'ies a balanced disk. and the 
The annexed engravings represent a style of girder frame shaft and the crank pin are forced into the disk by hy­

stationary engine built by the Taylor Manufacturing Com- draulic pressure. The crank pin is large and of the best 
pany. of Westminster, Md. , from 4 x 7 cylinder to 10 x 12 steel .  Connecting rod is of forged iron with solid ends, in 
cylinder, or from 3 to 20 horse power. This engine, which all si�es up to 8-inch cylinder ; the four larger sizes are made 
the manufacturers call the " Tiger Stational'y Engine, " was with locomotive straps having square ends. The cross-head 
recently designed by the company to be built as a portable is made with adjustable gibs, and is very easily adjusted ; 
or a stationary engine, and it can be equally as well built cross-head pin is of steel, and arranged to take up all wear. 

This company, besides the above engine, manufacture the 
Dry Steam Portable, from 8 to 40 horse power ; Climax Port­
able. from 12 to 40 horse power, which can also be used as a 
stationary ; vertical, from 5 to 10 horse power ; portable 
engines after the pattern of the stationaries illustrated, from 
3 to 20 horse power ; stationary cut-off engines, from 12 to 
250 horse power, and five sizes of circular saw mills. 

They are building new and extensive works at Chambers. 

" TIGER " STATIONARY ENGINE.-REAR VIEW. 
as other engines by the same manufacturers, and can be 
sold at a less price. 

As a portable, the bed plate is  dispensed with, aud in the 
smaller size the engine is bolted directly to the boiler ; in 
large sizes it is secured to brackets on boiler. When used 
as a sWJpnary, it is bolted to a bed plate, as shown in en­
gravings, and , as both bearings are on the bed plate, the 
engine is self-contained, and any failure of foundations will 
not affect its working. 

Piston ·  is fitted with adjustable patKing, and is not liable to 
get out of order. The Pickering governor is used in con­
nection with this engin e ;  it is very sensitive and economi­
cal in its use of steam. The valve is of the usual D valve 
pattern, proportioned on correct principles ; the steam ports 
are large and distance to cylinder short, giving the best 
results in a quick acting machine. It is a strong, stiff 
engine, attractive in appearance, and, as we are in­
formed, cau be sold at a low price. _ 

burg, Pa. , and will move their entire plant there in Novem­
ber next, where they will have excellent facilities for hand­
ling their large and growing trade. Further particulars 
may be obtained by addressing Taylor Manufacturing Com­
pany, Westminster, Md. 

. ' . . .. 
OF the 600,000 tons of fertilizers sold annually in the 

Unite'd States, Baltimore furnishes one-third, or 200,000 
tons. 

THE " TIGER " STATIONARY ENGINE. MADE BY THE TAYLOR MANUFAOTURING 00. 
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THE NEW FOOD FISlI.-(&ba8te8 dactllWptera.) 

Mention was made last week of the discovery by Captain 
Collins, in the service of the United States Fish Commission, 
of a new and promising food fish . . The fish was taken, it 
wi l l  be remembered, while trawling for tile fish in deep water 
off the sou th coast of Long Island. 

At tbe Nat ional Museum, in Washington, tbe fish was re­
cogn ized as the Sebastes dactylcptera, young specimens of 
which were taken in great abundance by tbe Fish Hawk, 
off Newport, R. 1. , in 1880, along tbe edge of the Gulf 
Stream, in 100 to 1 50 fathoms of water. 

The nsh recently taken were tbe first adult specimens caught 
off the American coast. Professor Goode states, however, 

tbat tbe fish is found in great abundance around the Madeira 
Islands. where i t is popularly known as the " catseye, " Ilnd 
high ly esteemed as a food fish. In general appearance It 
closely resembles the red perch or Norway haddock, which 
is so plentiful along the coast of Maine The fish run from 
two to tbree and a half pounds in weight. 

The engraving berewi th is from a fine drawing by Daniel 
C. Beard, of the specimen in the possession of Commissioner 
Blackford, at Fulton Market. Mr. Beard describes the fish 
as follows : 

The specimen Mr. E. G. Blackford bas is ratber smaller 

than the average. some of tbe nsh· weigbing four pounds or 

over. Mr. Blackford, witb bis usual good nature, not only 
. allowed me tbe use of his office. but had bis specimen of the 
new fish removed from tbe glass jar that I might be enabled 
to make an accurate drawing of it. 'fhe alcobol bad 

bleacbed the brilliant red color of the fish until it appeared 
:rf a l ight orange tinge ; irregular small brown spots are 
scattered over tbe top of the head, back, and sides, above 
the lateral line, as far · as the termination of tbe second 
dorsal fin. A fe w spots are scattered 
sparsely over space below tbe lateral line 
and above pectoral fin s. The pectoral fins 
are no longer " blood red," but have a ·  
faded orange color , with a touch of lake 
on the lower rays. The belly is inclined 
to a light purplish lake, and the ventr.al 
fins are of the same color. The tail seems 
to retain its color better and is still of a 
brillian t goldfish red. From tip of nose 
to end of tail Mr. Blackford's alcoholic 
specimen measured 10 inches ; from tip 
of nose to end o f  operculum , 3% incbes ; 
perpendicular distance through body at 
second spine of first dorsal fin, 3% inches ; 
tbickness or horizontal distance through 
body at pectoral fins 2}( inches . . Head 
l arge and ornamented with small spiny 
poin ts ; very large eyes, 1 inch in diameter, 
situated half an inch above the mouth, 
and extending to  tbe top of the head. 
Three diagonal parallel spots of brownish 
color on the top of the eye ; operculum 
triangulal:,{u..form, with apex upon a level 
with the eye ; center of opercul um marked 
by a dark bluish spot ; outer border of 
operculum fleshy ; two small spiny points 
respectively two-eighths and five-eighths 
of an in ch below apex of gill cover ; scales 
at irregular i ntervals. Bony ridge orna­
mented with seven spiny points com­
mences at a point . half an inch in front  of 
first dorsal fin, runs down face, separating 
top of eye from lop of head, and joining 
another ridge on nose ; thi s  second ridge 
runs back, form ing tbe lower edge of the 
orbit, and terminates at the second spine 
of the preoperculum ; two small spiny points in front of 
nostri ls . Length of mouth, 1% inches. Fine te.eth upon 
npper and lower jaws ; fleshy space in center of upper lip, 
destitute of teeth ; a small protuberance on lower jaws fits 
in  this space when mouth is closed. Preoperculnm cov­
ered witb small sca1es ; lower edge armed with five bony 
points. Five branchiostegous rays. Fins : first and second 
dorsal joined, and lower parts enveloped in integument ; 
nrst dorsal composed of ten spines ; second dorsal, one 
spine and t welve soft rays ; at highe�t point fin is one 
inch above back ; pectoral fins composed of nineteen soft 
rays, the lower eight of which terminate in flexihle points 
free for distance of from a quarter to tbree quarters o f  
an  inch ; length of  fl n ,  2 incbes; breadth of nus  at base, 
1ft inches ; breadth at outer edge when expanded, 2 inches ; 
vent ral fin situated below and %: incb back of base of pecto 
ral fins, one hard spine and five soft rays ; anal fin located 
6 inches from tip of n ose and 1% inches back of anus , com 
posed of two hard spines and five soft rays ; caudal fin is 
2 inches long and 1 incb perpendicular width at base ; 
small scales extend between rays to a point within three­

eighths of an inch of top of tail . ; when expanded tail 
measures 1% inches, very slightly notched. Lateral line 
commencE'S at tbe termination of bony ridge above eye, with 
three spiny points following the edge o.f the gill cover ; it 
curves down from the apex of the operculum to a point 
three quarters of an inch below the sixth dorsal ray ; tbence 
it runs in almost a straight line to neck of tail half an incb 
below dorsal fin ; thence parallel to neck of tail to point where 
caudal rays commence. 

• .  ' . 1  .. 
IN St. Petersburg the snow is thrown· into pits and 

melted by steam. 

Jtituflflt �mtri tau • .  

Pier Bulldln2' In Paris. 

An interesting expedient was successfully used for laying 
the foundations for the new dry goods store, the " Prin­
temps, " now building in Paris on the site of tbe one de­
stroyed by fire last year. The new structure is to be entirely 
fire-proof, and although the disposition of the upper stories 
made it advisable to plan the foundation in a series of piers, 
it was necessary, says the Amer. Architect, to make these piers 
very firm, and carry them down to a stratum of unquestion­
able solidity. The ground under the site was, however, of a 
character very iII-adapted for deep excavation. It was a 
loose sand, saturated witb water, and although the firm rock 
was found ahout six feet below t

·
he water ).evel, any removal 

of the sand for trenches was sure to be followed by caving 
in of the sides, and very proba.bly by the undermining of 
the adjoining buildings. It was therefore decided to employ 
for depositing the piers a modification of tbe caisson and 
airlock now used in bridge building. Tubes of sheet iron , 
six to nine feet in diameter, and about six feet long, were 
provided, in number equal to that of the piers to be con­
structed. Each of tbese had at the top a projecting flange , 
by which it could be bolted to a hollow cone, also of sheet 
iron , the joint being made tight with India-rubber. Tbis 
cone had a man-hole door at the top fitting air-tight, and 
over it could ,be placed a second cone, which was bolted to 
it, and also had an air-tight door. The space between these 
two cones formed the air-lock. The · caisson tubes were 
first placed in position, and tbe double con e was set up ovel' 
one of them, and when all was made tight the workmen 
placed inside began to excavate under the rim of the tube. 
As this sank by its own weight,. air was pumped into 
the cones in sufficient quantity to force back the water 
whieh wouid otherwise entcr beneath , and the laborers thus 

- . \  1 , 
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worked in dry ground until the 
·
caisson had sunk to its hard 

bed. The excavated material, instead of being thrown out, 
was deposited in the bottom of the air-lock, occupy ing the 
narrow space between tbe lower part of the outer and inner 
cones, When all was excavated. a " beton tube , "  consisting 
of a small, lleparate air lock, with double doors, was attached 
to the man-hole of the upper cone. This was alternately 
filled with concrete through tbe upper door by workmen 
outside, and emptied into tbe bottom of the caisson by men 
stationed in the ai r·loek between the two cones, who opened 
the door of the lower cone simultaneously with the lower 
door of the beton tube. Tbe laborers in the caisson I?pread 
and rammed the concrete as it fell, unti l  the pier was com­
plete ; then they ascended to the outer air, the bolts were 
loosened, and the beton tube and tbe upper cone were lifted 
off. The removal of the upper cone allowed the excavated 
material, whicb had been deposited in the bottom of the 
air-lock, to  slide quietly off on all sides, and the inner 
cone was then lifted and carried away , to be replaced on top 
of the Ilext caisson. This ingeniously simple contrivance 
answered its purpose admirably, and the time occupied for 
huilding each pier, including all the adjustments of tbe cones 
and tubes, was only about twenty-four hours. 

. , . . .. . 
Waterproof' Leather. 

The fat having been removed, the clippings are mixed 
with starch paste, some gum arabic, and about one per cent 
alum, and pressed into plates. It is then treated with a 
solution of soda soap, and pressed again . Thus it becomes

· 

impregnated with fatty aluminous compounds. Greased 
leather clippings are first to be treated with sodium silicate 
or caustic. The resulting soap is then rendered insoluble 
by impregnating with alum or zinj:: sulphate. -E. Poi/uk. 

Warm Milk a Healtb Restorer. 

Considerable has been lately said in medical journals con­
cerning tbe value of warm milk as a remedial agent in cer­
tain diseases. The Ohristian at Work, referring to an inter­
esting article on .this subject which lately appeared in the 
London Milk Journal, states, on the authority of Dr. Ben· 
jamin Clarke, that in the East Indies warm milk is used to 
a great extent as a specific for diarrhea. A pint every four 
hours will cbeck the most violent diarrhea, stomach-ache, 
incipient cholera, and dysentery. The milk should never be 
boiled, but only heated sufficiently to be agreeably warm, 
not too hot to drink. Milk which has been boiled is unfit 
for use. This writer gives several instances in arresting the 
disease, among wbich is the following : 

The writer says : " It has never failed in curing in six or 
twelve hours, and I have tried it, I should tbink, fifty times. 
I have also given it to a dying man who had been suhject to 
dysentery eight montbs, latterly accompan ied by one con­
tinued diarrhea, and it acted on him like a charm. In two 
days his  diarrhea w as gone ; in tbree weeks he became a 
hale ,  hearty man ; and now nothing tbat may hereafter occur 
wil l  shake his faith . in hot milk. A writer has alsO' com­
municated to the Medical Times and Gazette It statement of 
the value of milk in twenty-six cases of typhoid fever, in 
every one of which its great value was apparent. It checks 
diarrhea, and nourishes and cools the body. People suffer­
ing from diseases need food quite as much as those in b ealth , 
and mucb more so in certain diseases where there is a rapid 
waste of tbe system. Frequently all ordinary food, in 
certain diseases, is rejected by tbe stomach,  and even loathed 
by the patien t ;  hut nature, ever beneficent, has furnished 
food tbat in all d iseases is benelic ial-some direct Iy curative. 
Such food is milk. " The writer in the journal la5t quoted , 

Dr. Alexander Yale, after giving particu­
lar observations upon the point ahove 
mentioned, its action in checking 
diarrhea, its nourishing properties, and 
its action in sootbing the body, says : 
. . We be1ieve that milk nourishes in fe ver, 
promotes sleep, wards off delirium, 
soothes the intestines, and, in fine, is the 
nne qua 'IUIn in typhoid fever. " 

We bave lately tested the value of milk 
in scarlet fever, and learn that it is now 
recommended by tbe medical faculty in 
all cases of this of ten very distressing 
children's disease. Give all the milk the 
palient will take , even during the period 
of greatest fever. It keeps up the strength 
of the patient, acts well upon the stomacb, 
and is  in this way a blessed thing in this 
sickness. 

--- . • .  -. _­

Inventors In tbe Market. 

One of the secrets of the rapid progress 
of invention in modern days is tbe practi­
cal encouragement afforded it in the pub­
llcity attacbing to any improved devices, 
and tbe readiness with which capital can be 
secured for any solid advance in chemical 
science and constructive art. A new ma­
chine brought out, if of sterling merit, be­
ing widely advertised, creates in tbis coun­
try a wide demand. A host of our leading 
manufacturers are solely dependent upon 
the growth of the demand for machines 
made in numbers . There are many me-
cbanic productions which, so long- as the 
demand is limited, cannot be made profit­
ably by expensive machine�, and hand 

labor is resorted to. There are plants which will not pay 
unless thousands and even tens of thousands of given arti­
cles are turned out. We need scarcely remark that inven­
tions that corne into such general use as to justify a large 
outlay of capital in production are such as meet well defined 
and general needs, particularly in removing previous imper­
fections, doing work better, and saving labor. An in ventor 
often makes an improvement which is not imnortant enough 
to justify any great investment of capital in pushing it. 
Further, a host of patents are taken out which do not rank 
higher than variations in form and processes, without com­
pensation in the better accomplisbment of results. Many in­
ventions are made by chance, but most ·can be traced to men 
wbo, with suggestive minds, havc a good knowledge of the 
class of  work to wbich tbeir inven tions pertain, and have 
discoyered tbe mode of securing better results either in 
more work or doing this more efficient ly and economical ly. 
All invention may he traced to single-handed intermittent 
individual enterprise . Such are tbe facilities of bringing 
in ventions forward that the world is wisely disposed to judge 
the merits of inventions by the extent of their acceptance.­
The Trade Review. 

. ' . . ... 
Electric Llgbtlng on tbe Pennsyhanla Railroad. 
Tbe Pennsylvania Railroad Company have taken tbe lead 

in experiments looking to the adoption of electric lamps for 
passenger cars. The electric storage is accompl ished by the 
use of secondary batteries underneath the floor of the cars, 
thirty cells of battery furnisbing current for six Edison 
lamps for seventeen hours. Test experiments made Sep­
tember 19 are said to bave been very satisfactory to the 
officers of the company. 
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CRYSTALS. 
BY WILLIAM oTAGO, F.O.S.;  ASSOO. mST. C1IEH. 

The well known " lead tree ',' depends on the fact that zinc 
is a more active element, chemically, than lead ; hence, if 
zinc be introduced into a solution of a compound of lead 
with an acid, the lead is " displaced, " and its former posi­
tion usurped by the zinc. The lead is deposited in the me­
tallic state, and under favorable conditions assumes a beau­
tiful crystalline form. The experiment of making a lead 
tree may be performed w ith a minimum of apparatus and 
experience of chemical manipulation .  An ordinary pickle 
bottle, or otber vessel of crear glass and similar sbape, being 
obtained , fill it with a solution of lead acetate (sugar of lead). 
About an onnce of the acetate will be sufficient for a bottle 
of tbe size ment ioned ; if dissolved in spring water, a slight 
sed iment will be formed-this, however, if allowed to sub­
side, will not interfere with the experiment. Distilled or 
even rain water is preferable for making chemical so lutions. 
Next a fragment of clean zinc, about the size of a small wal­
nut, must be procured, the more irregular the better ; suspend  
th i s  b y  a piece of  string, the  end of which passes through a 
hole bored in the cork of the bottle contain ing the acetate. 
Put the zinc in the bottle, cork it up, and so arrange tbe 
length of the string that the zinc is just beneath the neck ; 
fasten it in this position, and set the whole arrangement 
where it will not be disturbed. In a short time crystals of 
lead w ill be seen to deposit t hemselves on the zinc, and soon 
it will be covered with a tree-l ike growth of crystals. If left 
perfectly still ,  it remains a long time before the mass drops 
off. With tbis and other similar experiments, one half the 
pleasure consists ill watching and studying the crystal 
growth for one's sel f.* Silver, which is in many respects a 
metal closely allied to lead, may also be made the subject 
of interesti l lg experiments on crystallization ; the so- called 
Arbor DianllJ is produced by placing a globule of mercury 
in a solution of nitrate of silver ; a growth ensues of long 
thin crystals of an amalgam of silver ; tbese, in add ition to 
tbeir beauty of sbape, possess that magnificent  luster which 
causes mercury and silver to be almost unrivaled among the 
metals. 

Those who possess a microscope will find a few prepared 
specimens of crystals a valuable addition to their stock of 
slides. Not only are they of great in terest , but as an intro­
duction to microscopic 
analysis and microscopic 
study of rocks, the sys­
tematic student will find 
them wOl'thy of special 
study. It has been pre­
viously stated that the 
crystalline form of many 
substances is one of their 
most characteristic pro­
perties ; and as in the de­
tection of p o i s o n and 
other important c a s  e s 
there' - is 0 f t  e n a trace 
merely of the substance 
to be obtainea; a micro-
scopic examination is of 

Fig I.-Common Sali. 

great importance ; it has, too, this further merit, that the 
suhstance is afterward available for other chemical tests. 

The preparation of such slides is very simple . In the first 
place, the glass slips must be perfectly dean and free from 
grease ;  it is well to wash them in a solution of soda, ri use 
with rain or d i sti lled water, and then wipe dry w i th a clean 
linen cloth. The substances that may be selected for study 
are legion ; ttose figured are very suitable for a urst attempt ; 
make solutions by putting a pinch of common salt, potas­
sium nitrate (saltpeter), oxalic acid, and potassium dichrom­
ate in separate clean test-tubes, and add to each a teaspoon­
ful of water, they will dissolve rapidly to clear solutions. 
Take a drop o ut of the common salt test-tube on the end of 
a glass rod , and place it on a dean slide, spread the drop 
out with the rod in  as thin a layer as possible ; warm the 
sl ide very gently over a lam p until the salt begins to crystal­
lize round the edge of the drop, then place it under the 
microscope and watch the progress o f  crystallization. Little 
cuhes of salt wil l  be seen to form, and ultimately the field 
will appear as shown in Fig. 1 .  . 

Precisely the same experiments being made with the other 
solutions, the shapes of the respective crystals are shown in 
the accompanying figures. Potassium nitrate differs re­
markably from the salt ;  instead of the little cubes, we have 
the crystals arranged in long parallel feathers_ The oxalic 
acid, .lg:tiu, shows forms differing from the other two ; from 
a center the crystals radiate out in every direction. Of the 
four specimens, however, the potassium dichromate is the 
most beautiful : the crystals, i nstead of being colorless, are 
of a deep amber hue,  while, in mode of arran gement, they 
resemble a fern group rather than mere inanimate matter. 
The figures mUlit be looked on as giving some idea only of 
what is actually seen. The leading outlines h�ve been 
drawn,  but to copy the del icate tracery of the finer crYRtals 
is impossible. In the case of the potassium dichromate in 
particular, some parts of tbe field defy all attempts at even 
affording a conception of their exquisite beauty. But were 
even al l this  pos�ible. there is yet the greater charm remain ­
ing- to the actual worker, and that is to see the growth pro­
ceeding. The specimen being so placed that the edge of the 
crystals already formed is just within the field, the main 

.. It should be stated that lead acetate is a poisonous salt. In all cases 
chemlcals should be kept clearly labeled and locked up. 

lines shown are first rapidly filled in , and then the smaller 
branches dart out until, the water having evaporated, the 
whole of the salt has regained the solid state.-Kncnoledge. 

. ,  . . . 
On the Utilization of Bones. 

It was through the endeavors of Liebig and StOckhardt 
that the value of bones as a manure was ful ly recognized, 
and a great many establishments were erected to reduce 
them to a state fit for agricultural purposes. The bones, 
without any further preparation, were ground by crushing 
machines, tbus producing the " crude bone dust ."  This 
primitive manufacture was, after some time, abandoned, 
a!1d is now only used for certain special and limi ted pur­
poses. More recetltly, to effect a readier pulverization, by 
rendering the bones more brittle, treatment with milk of 
lime was recommended. This having been unsuccessful, 
heating them in steam was tried, and, at the same time, 
it was found  that the large amount of fat yielded would 
give a valuable by-product. Thus an i ndependent manu­
facture rapidly arose. For the separation o f  fat, the bones, 
after having been sorted out and broke l l  up by some appro·· 
priate means, are boiled with water in boilers heated by steam. 

These vessels have grown in size from one-half to six 
cubic meters capaci ty. The bones are immersed in them in 
boxes made of iron bars, and steam is injected as long as 
any appreciable quantHy of fat gathers on the  surface of the 
water. This is then skimmed ·off, and, mostly without fur­
ther purification, sold to soap manufacturers, as it is rich in 
fatty acids. The production of fat depends on  circumstances ; 
on an average it is 2 to 4 per cent, of select fatty bones i t  
is 6 per  cent. The extraction of  fat by boiling with water 
is always very imperfect, up to 6 per cent of fat remaining 
behind in the bones. A great step was therefore takell , 
when, two years ago, Seltsam-Forchheim introduced the ex­
traction of fat by. petroleum spirit (benzine), in an apparatus 
ingeniously constructed. This method allows of bones of 
all kinds being extracted, i t  makes the production of fat 
double and even triple as large, and yields a fat of better 
quality. The bones thus extracted are exposed to the action 
of steam o f 172' to 3 atm. , in order to swell the gelatin to 
and break the solid ity of the bone. The juice which con­
denses with the steam is either sold to farmers or concen­
trated to a jel ly. It is preferable flrst to extract the fat before 

Fig. 2.-Potaesinm Nitrate. Fig. 3.-0xalic Acid. 
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rangement of fiues. Proprietors of cylindrical ovens do not 
complain of difficulties in sel ling their produce. The ff(�shly­
prepared charcoal energetically absorbs water and gases from 
the air. It is therefore wetted, and it is well thut so much 
water should be taken up, that the charcoal contains  6 to 7 
per cent of it, as this will keep constant. In add i tion to the 
products mentioned tbere is glue prepared from bones. The 
washed bones are treated with hydrochloric acid, until they 
can be squeezed together with the hand, i. e . , til! all earthy 
matter is dissolved. The crude gelatin, which then remains 
behind, is worked into glue in the ordinary way, after the 
acid has been washed away. This kind of glue is inferior 
ill quality to that prepared from leather, and the . process of 
extraction has now lost a great deal of its profi tableness, 
owing to the riSing price of hydrochloric acid, although , on 
the other haud, precipitated phosphate of lime is obtained as 
a valuable by-product, its phosphoric acid being soluble in 
citrates. 

The manufactured bone-glue has also been combined 
with that of bone-dust. On steaming and boil ing the bones 
a part of tbe glue is dissolved. From this a glue in the 
form of a jelly was at first prepared and brought to the 
market. It has, however, gradually been improved, and 
now, by extractin,g the bones with steam, a solid glue can be 

obtained, which successfully competes with the best kinds 
known. For the preparation of this it is  essential to obtain 
a concentrated glue-juice expeditiously, wit bout overheating 
it. This is best effected by tbe new patent process of Abr. 
Zwillinger, who proposes to alternately conduct stearn and 
pump air in during the extraction. The glue-jnice thus ob­
tained is bleached by a current of sulphurous acid, and is, 
after clearing, ready for concen tration .  The residue from 
the extraction, which can easily be powdered w hel l  dry, fur­
nishes a bone-dust of 1%; to 272' per cent n i t rogen , alld  26 to 
28 per cent phosphoric acid ,  which can be sol d at a moderate 
price. This also may be converted, by treatment with sul­
phuric acid , into a superphosphate, which cannot be so 

readily prepared from dust not previously extracted, and 
which is  much valued by farmers. The nitrogenous sub­
stance which has been extracted from the bone·dust with 
the glue, is sometimes substituted by horn , Llood , or leather, 
to endeavor to give a product similar in composition' to the 
original. It is of a finer grain than this, yet it i s  not gener-

Fig. 4.-Potassium Dichromate. 

ally considered equivalent 
to it. Such admix! ures 
can be separated by shak­
ing up the bone-dust with 
chloroform, their quantity 
and the amount of n i tro­
gen can then be deter­
mi lled. - Dr. R. Jones, 
Chem. Zeit. 

1II0lation In Contagious 

Diseases. 

At a recent meeting of 
the Academie de .M:ede­
cine, M. Hillairet read a 
report prepared in answer 
to a questions aked by the 

gaining the glue (gelatin), but not to combine tbese two opera- Minister of Public Instruction, regarding the lengtb of time 
tions, as some works do. After the bones are steamed, they a pupil affected with any of the contagious diseases should 
are brought into the oven 'or kil n .  This  need not have more remain separated from the other pupil8. M. Hillairet's 
than one story, and ought to be well ventilated. The further report may be summed up in the following proposition s :  
comminution o f  the dried bones i s  effected b y  wooden o r  iron 1st. Pupils suffering from varicella, smallpox, measles, 
pounders. The bones are now mostly reduced only to mumps, or diphtheria should be .completely isolated and 
grout, and there are 3 to 4 degrees of grain obtained. It is hold absolutely no co�munication with the other members 
therefore necessary to carefully mix the different sorts of of the school. 2d. Isolation should cont inue forty days for 
dust, in order to prepare a product of the usually required smallpox, measles, scarlatina, and diphtheria ; twenty-five 
composition , namely, 20 per cent phosphoric acid, and 4 days for varicella and mumps ; the patient should have re­
pel' cent nitrogen. As iron, in the form of nails; etc. , can- peated baths before being allowed to join his comrades. 3d. 
not entirely be removed before pounding and grinding, and The clothes worn by the patient at the time he fell sick 
as it would greatly damage the millstone, it is best to fix should be submitted to a heat of 90° C. , and then to repeated 
magnets at suitable spots. Animal charcoal is prepared fumigations of sulphur. 4th. The bed clothes, curtains, car­
either by burning the whole bones or tbe bone grout in  pets, fnrniture, and even the wal ls of the room occupied 
closed spaces or vessels. Although the flrst method seems to should be carefully disinfected, washed, and a ired. 5th. If 
have several advantages over the second one, it would only the pupil is taken sick at home he should not be allowed to 
be profitable if the price of bones be extremely low. The return to school without the certificate of a physician attest­
burning of tbe ground bones was formerly almost exclu- ing that all these precautions have been faithfully carried out. 
sively done in iron pots, holding about 80 pounds, of which • , • • •  
80 to 100 were placed in an oven. The am monia thereby lni�a Face lnasks. 

formed was . allowed to escape, but, more recen tly, the 
gases issuing from the oven were made to pass through a 

It is reported that the mica face masks made by Herr Ra-
phael, in Breslau , are proving very beneficial to workmen 

coke tower, and washed with sulphuric acid. This oven has exposed to great heat, acid fumes, flying sparks, or frag-
recently been much improved, and will probably soon be ments of stone or metal. The mica plates are flxed in me-
replaced by the oven constructed by Sebor. Instead of . . . 

. t S b b th b . . r d
· 

f 3 t 4 
talhc frames, protected WIth asbestos. The masks cover the 

USlllg p� s, e or u:ns e ones 1Il Iron cy 1Il ers 0 0 
eyes more effectively than mica spectacles do, and the whole 

meters III length, wInch can be opened at both ends to empty f II Th k d h Id t th t '  . . . , . ace as we . . '  e nec an s ou er may a e same lme 
and recharge. The burlllng IS filllshed 1Il four to SIX �ours. be protected by a fireproof cape of asbestos or other proper 
By con�ensip.g the escaping gases ;;r ith :vater, �he sol utIOn �f material. The space between the masks and the face allows 
amm�nlUm carbonate, 0: up to 15

. 
B. , IS obtalll ed, also a�l- the use of inner glasses for improving vision or shading the 

mal 011.  The ovens. whICh contalll a number of such cylIn-
eyes. The tough and flexible mica prevents the breaking of 

deI'S, are heated by coal , recently also by gases from gener- th I b h t fl '  f t . . . . . e g asses y ea or ymg ragmen s. 
atol's. A fu ll thIrd of the llltrogen con tamed 10 the grout IS 
obtained as ammonium salt ; dilute sulphuric acid, if used _____ ....... _�H.HI_. __ -----

as absorbing liquid, would probably raise the yield consider- 011 of' Peppermint In Neuralgia. 

ably. The bone oil, which contains 9 to 10 per cent nitro- Dr. Meredith, in the Birmingham Medical Review, recom-
gen, is best utilized by heating it with lime, and obtaining mends oil of peppermint as an external application for 
sulphate of ammonia. There was, and is perhaps still, a pre- allaying the neuralgic pain so often complained of in cases 
judice that the animal charcoal burnt in cylinders is in ferior of Herpe8 eoster. He has used it with great relief to the 

to that burnt in pots, on account of a coating of glossy car- patient even when the ·· eruption was out in a fresh florid 
bon being more read ily formed. This can; however, only condition . He thinks that the value of this remedy in 
be admitted in case of deficient management or a faulty ar- relieving neuralgic pain deserves to be better known. 
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RECENT INVENTIONS. 

Improved BeCrlgel'ator. 

The engraving shows a new refrigerator having the wal ls 
so constructed that the non-conducting material cannot be 
destroyed by moisture, and it is claimed that in this refrige­
rator considerably less ice will be required than in refrige­
rators of the usual construction. The wall�, top; and bot­
tom are made of three 
partitions, having paper 
placed bet Wilen the outer 
and middle partitions, and 
having an air  space formed 
between the middle and 
inner thickncsses. A 
smaller chamber is ar­
ranged within the refrige­
rating box and provided 
with a swinging top 
and bottom, which are 
o p e  n e d  ::mtomatically 
when the door of the smal l compartment is closed, and ' are 
closed automatical ly w hen th i s  d oor is  open ed , so t hat the 
warm air of  the room is p reventpd from passing into t b e  
large refrigerating box. This invention has been patented 
by .Mr. Charles G. Wiesner, of 1507 Main street, Kansas 
City, Mo. 

Earth A u ger. 

Messrs. Th'omas Porter and George W. Gillilland,  both of 
Abilene, Texas, have recently patented an earth  auger, that 
req uires but l ittle power to operate it, and 
with w hich a hole can be bored in ordinary 
soil in much less time than w ith the com­
mon earth auger. Referring to the engrav­
ing,1 A is the shaft, h aving at its lower end 
radi al arms, B, that are cu rved down wardly 
at their outer ends. To the arms, B, are at­
tached the spring blades, C, having shanks 
that are bent to correspond w ith the curva­
ture of the arms, B, and extendi n g  dow n ­
ward, and curved inward a t  the bottom to 
n ear the axis of the shaft. The shaft has 
an eye in upper end for inserting a sweep to 
turn the auger. In ordinary soil it is sel f-
feed i n g, and requires but little pressure to start it in a hard 
soil. The earth which the blade� cut loose is gatbered in 
the blades, and hel d for raisi ng out  of the hole. The blades 
are adj ustable on the arms for d ifferent sized holes. Further 
particulars may be obtained by addressing Thomas Porter, 
P. 0. · Box 24, Abil ene, Texas. 

Adjustable Mop Holder. 

An improved d evice for hold ing a mop, scraper, carpet 
stretcher, broom and brush handles, and other o bjects, has 
been patented by .Mr. Isaac A. Rowell, of  New Paris, Ind. 
Two sb)lllow cups, one baving a socket for attach­
ing a handie, the other being 
enougb smaller to. ,set bot­
tom up in the fi rst, are each 
provided w ith ratchets in 
their inner surfaces, and are 
held to each other by a key 
that passes through the cen­
ter of  each of them, as shown 
in the engraving. A part of 
the rim of the outer cup is 
cut aw ay, and to the inner 
cup is secured a pair of 
spring wire clamping jaws, 
provided with a slide to c105e 
them together to grip any object placed between them. By 
removing the key the parts can be so placed in relation to 
each other that the clamping device shall be at any desired 
angle with the handle . and they are secured in this position 
by replacing tbe key. 

Blake's Improved Cultivator. 

Tbe implement shOwn in the  engraving is a band culti­
vator applicable to stirring up the soil between growing 
crops in gardens and other pl ats. The cultivator may be 
conveniently su pported in .front  by a band or strap passin g  
over t h e  sboulders o f  the operator, and i t  may b e  readily 
guided and adjusted as 
to the depth to which 
it should w ork by sim­
ply pressing on hau­
dies attached to the 
beam as the operator 
draws the cultivator 
after hi m. By taki ng 
out one or more of the 
c r a n k e d  culti vator 
teeth, .of which there 
may be any desired n,umber, the implement may be adjusted 
to work between rows of different widths. This is easily 
done by taking out the wedges which hold the teeth in 
place. A hand cultivator of tbis kind is cheaply and read­
ily made,  arid will thoroughly stir the soil, destroying all 
weeds, and leaving the soil in a smooth mellow condition. 
This invention has been patented 1:JY Mr. William Blake, of 
Chester, S. C. 

J,itutifit ."·�mtri tatt. 
Improved Wrench. 

We give a perspective and II detail view of a n ovel wrench 
recently patented by Mr. Henry Tregellas, of Delaw are 
Mine, Mich. This is a combined nut and pipe wren ch 
provided w i th a reversibl e jaw to adapt it to both nut and 
pipe work. The larger figure is a perspective vie w  of the 
wrench,  w ith its reversible jaw arranged to adapt the instru­
ment as a nut wrench ; and the smaller view is a partially 
sectional1 longitudinal view of 
tbe wrench with its reversi-
ble jaw adapted for a pipe 
wrench. The body of  the 
wrench terminates at its low­
er end in a cu rved skeleton 
handle, The movable jaw is 
fitted to slide on the bar, and 
is adjustable thereon by 
means of a screw arranged to 
be turned by the thumb of 
the hand which holds the 
wrench. The scre w projects 
through a slot in the jaw and 
engages with a spirally 
toothed hollow rack in the 
front side o f  the bar. This 
jaw has a recess in its back, 
in which is a spring. The 
spring holds the screw in 
gear with the rack. By throw­
ing the screw out of engage­
ment with t h e  rack the jaw 
can be pushed forward or 
backward by the thumb to 
adjust it to its w ork, so that only a slight turn of the screw 
is afterward necessary to give the requisite grip. The same 
construction also provides for the rapid removal of the ser­
rated jaw from tbe hal' and over a n d  off the skeletou handle. 
When the w rench is in use the h arder the strai n thrown upon 
the j aw tbe firmer will the screw engage with the rack. The 
tool can be very quickly changed from a n ut wrench to a 
pipe wrench. 

Slanker's Pruning Shears. 

In tbe improved pruning shears shown in the engraving 
one of th .. shear blades i� attached to a lever which ranges 
along the lever uf the 
other shear hlade, and 
IS pivoted at the point 
of the blade to a l ever, 
wbich is itself p ivoted 
to the lever of other 
shear blade in about 
the position w h e r  e 
shears are ordinarily 
pivoted, making a n  
e ffi c i e n t compound 
lever arrangement, enabling the instrument to cut more 
powerfully than in the simple form . This useful inven tiou 
has been patented by MI'. Frank O. Slanker, of Pomona, Oal. 

Improved Bench Plane. 

The improvement consists in a stirrup pivoted to the s ides 
of  the plane in such a manner that the cross piece o f  the 
stirrup passes througb a transverse groove in the under sur­
face of the plane, this groove inc reasing i n  h eigh t toward 
the rear of  the plane, so that w hen the plane i s  drawn back­
w ard it will be sl igbtly raised by this stirrup, so tbat 
the cutting-edge of the 
plane iron cannot slide 
on the board being 
planed, the object be­
ing to prevent dulling 
the cutting ·edge of a 
plane-iron by the back­
ward movements of 
the plane. The upper 
figure of the engrav­
ing shows the position 
of the stirrup while the plane is being moved forward , and 
the lower figure shows t he pllfn e  as lift.ed by the stirrup 
during its backward movemeut . .  This in vention was re­
cently patented by MI'. Geo. F. Sawyer, of Livingston, Tex. 

Improved Chur n. 

The iu vention shown in the annexed engraving consists 
in an internally serrated churn journaled in standards, and 
providpd w ith an open ing in one of the heads, closed by a 
cover held in place by a screw pintle passed through a cross 
piece on the inside of th is  head and through the cover, the 
cover being pressed against the head by a winged nut on 
the th readed pintle. 

I 'fhe end of the thread­
ed pintle is screwed 
into one end of the 
j 0 u r n  a l e  d handle 
shaft, which, w h en 
the pintle is screwed 
in the proper distan ce, 
is locked by means of 
a latch to prevent fur­
ther 1 0 \1 g i  t u d  i n a l  
movement a nd to rotate the churn. There is a �liding sup­
porting frame . on the base of the churn for bolding the 

249 
cream box during adj ustment of the bearings. By rotating 
the churn by means of the crank the cream is quickly ope­
rated upon to release the oil globules, and the butter is pro­
duced with little exertion. This in vention has been pa­
tented by M. Henry Hays, of Bridgeport, Cal. 

'Vages in American and Engl1sh Shipyards. 

In the building of iron ships the mechanics employed may 
he roughly divided into thirty-six classes, in five depart­
ments ; in the shipyard department, fourteen classes ; in the 
departments of steam engine and boiler building, seven each ; 
in the iron and brass foundries, four grades each. The 
wages paid in these several departmen ts here and in Eng­
land are thus contrasted by Our Oontinent: 

In the first department the highest wages paid go to the 
shipsmith,  and the low est to the rivet boys. In the United 
States the shipsmith receives per week $15.95 ; in  England 
$6. 65 ; the rivet boy here gets $3. 30 ; and abroad $1. 69. In 
tbe steam d epartmen.t the draughtsmen with us recei v e  
$19. 80 ; in England h e  has $8. 22. A helper in this depart­
men t  in this country gets $8.80 ; in England and in Scotland 
$3.87. In the boiler department in the United States a 
flange-turner gets $16. 50 ; the same man abroad gets $6. 20. 
A loam moulder in the iron foundry bere gels $16. 50 ; in 
England $6. 50. B rass moulders w i th us receive $14. 30, and 
in England $6. 15. Tbe total w eek's wages of thirty-six men 
in England would be $192. 60, wbile i n  the United States 
their wages would be $406. 0 1 .  In a shipyard , in good times , 
both here and in England,  which m ight employ two thou­
sand men, they would receive in that case w i t h  us  $22, 540, 
and iu England or on the Clyde only $10, 708. 

A leading ship builder assert" that in th e  con struction o f  
i ron ships n i nety per cent of the total cost i s  for labor, ap­
plied fi rst or last to the raw m aterial as found in the mine 
or the forest. The d i fference in the act ual cost of sbips in 
the two countries, h owever, is not at all in proportion to the 
d iffere nce in rates of w ages, owing chiefly to the larger use 
of machinery here, and tbe greater efficien cy of the higher 
priced workmen. 

... � . .  ., 
The Bartholdl Statue oC Liberty. 

The inaction of the committee h avi ng in charge the wOI'k 
of sol iciting subscriptions for the foundation aud pedestal 
for Barthol di's Statue of Li berty has led to some im patience 
on the part of the French Committee of Presentation. The 
rumor that the latter committee w ere con templating an 
offer of tb e statue to Boston has stirred the New York com­
m i.ttee a little ; but they are still debating w hether to at­
tempt to raise the money by popular SUbscription or to 
sol i cit a few large contributions from the more w ealthy 
citizens of the city. It is due to the artist and his friends 
that the inaction here should be speedily term inated. A 
member of the committee has said that various engi­
.. leers have estimated the cost of a suitable base for the 
statue at from $ 150,000 to $1 ,000,000. It is thougbt that 
an acceptable base can be made for $200,000. This'sum i s  
a mere t rifle for lhe wealth o f  New York ; aud i f  t h e  com­
mittee cannot raise it prom ptly they ought in court.esy to 
decline the proffered gift in favor of Boston or some other 
more deserving city. The statue is valued at about 
$400,000. 

The Hecker Mills Fire. 

John V. Hecker, superi n t e n d ent of Hecker's flour mills 
in this c i ty, w h ich were recently de�troyed by fire, testified 
as fol lows before the Fire Marshal in the examin ation into 
the cause of the fire : " I  believe that the fi re originated in 
the Harris ' smutters ' on the seventh floor, directly under 
the dustroom. ' S mutters ' are general ly con�idered the 
most dangerons parts of the machinery of a mill, on account 
of the friction which may be produced by any foreigu sub­
stauce getting in and �triking fire between the revol ving 
cylinder and the case surrouuding it. Tbese cylinrl ers 
were of stonp, and the casings w ere of chilled iron. The 
sm utters m ake from 250 to 300 revolutions per m i n ute. 
The dust is sucked from the smutters and forced by a fan 
iuto the dustroom, through a spout about ten i n ches square. 
I think the fire w as caused by a spark, struck by friction in 
the smutters, ign iting the du�t, and passing through the 
spout into the dllstroom, and igni ting the dust therein. I 
have seen sparks fly from the smutters, and have found 
pieces of nails which have passed through the smutters. " 

. , . . ... 

Blasting by Means oC Lime. 

A trial of this new process of blasting in coal mines by 
means of quicklime, lately illustrated in the SCIENTIFIC 
AMERICAN, was made the other day in what is known as the 
Silkstone Colliery in England. A h ole three inches in 
d iameter and four feet deep was d rilled in a solid mass of 
coal , and after clearing out, a perforated iron tube was first 
inserted, and then a charge of compressed quicklime, formed 
into a cartridge about three i nches" long. After forCi ng the 
cartridge iuto place and tamping the hole, water was pumperl 
into the tube, and the coal immediately began to give way ; 
and in thirty minu t es a mass weighing about ten tons 
separated almost unbroken. The waste i n  dust and emaIl 
cORI was only s i x  per cent, a much smaller pro portion than 
is usual where pow der is used for extraction , aud the new 
process seeins likely to become popular. 
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ENGINEERING INVENTIONS. 

Messrs. Benjamin F. Tiffany, of Ionia, 
Mich . ,  and Fred. M. Ti:O'any, of Aurora, Ill.,  have pa­
tented au improved manner of attae,hing brake shoes to 
the brake shoe head. The shoe has !langes at its ends, 
aud a wing on one of its sides, that is adapted to be 
paosed into a recess on the edge of the brake shoe 
head, �he ends of the head passing under the flanges on 
the end of the shoe. The head has apertnred lugs above 
and below the recess, througll which a pin is passed 
for holding the shoe to the head. 

Improvements in smoke burners for fur­
naces have been patented by Mr. James Johnson, of 
North La, Crosse, Wis. The smoke hurner consists of 
an elongated hood or half tube, that projects throngh 
an,d fil l s  the top half of the doorway of the fnmace and 
passe! down into the fire box at an angle of abont forty 
degrees. By tills device the air is condncted down on 
to and among the hurning fuel in tile bottom of the 
fire box, consnming the smoke prodnced by the com­
bnstion of the foel. 

Mr. Francis J. Carney, of Brooklyn, N.Y. , 
has patented an improved steam valve. The valve 
plug iii threaded externally, and is provided with two 
or more side openings. Tile valve box is threaded in­
tern ally, and is of snch size that the valve pi og screws 
into it. Snltable devices are provided for packing the 
valve stem. As the valve plug Is never entirelyremoved 
from the port no foreign matter can enter between the 
sides of the plug and the port. and the valve remains 
tight. 

Mr. John M. Taylor, of Fredericton, Can. , 
has patented an Im proved window for locomotives, cabs, 
steamboats, pilot-hollses, etc. The window consists of 
a frame fitted with two sashes, glazed with glass or 
other transparent material , and a heating coil of pipe 
arranged between the glasses. The heating coil has 
an inlet and exhaust connection with the boiler, and 
keeps the window heated and free from ice and snow. 
Mr. 'l'aylor has also patented a device to enable the 
engineer of a locomotive to see ahead clearly when the 
engine is enveloped in smoke and steam. A fonnel­
shaped pipe projects from the cab window, ahead of 
the smoke stack, su1ll.cient to prevent the snow thrown 
np hy the plow from obscuring the front. The front 
end is closed witll a window, and the tnbe and window 
Are heated by steam pipes connected with tile boiler. 

Improvements in balanced slide valves 
have been patented by John J. DeLancey, of Bingham­
t�n, N. Y. The valve is made hollow and rectangular 
in form, and between the valve and a face plate fitted 
in the npper part of the steam chest Is a slotted 
balance plate. The upper edges of the valve are slotted 
to receive square packing bars, and beneath the bars are 
springs to hold them agalnAt the balance plate. In the 
sides of the val ve are apertures for the admission of 
steam to the grooves. Snita ble devices are provided 
for oiling and adjusting the parts. 

Messrs. Leon Debamot and 
'
Jules Jacquot, 

of Buenos Ayres, have patented improvements in the 
claas of locomotives that hljve the boller and the body 
of the tender hung below the wheel axles. The pivot 
joint that connects the engine and tender consIsts of 
two pairs of rigid plates, that mesh together in horizon­
tal planes and are held by a vertical pin, and form the 
stoker's platform. 

Mr. John Gates, of Portland, Ore. , has 
patented �Qr0ved devices for operating the valves of 
direct acting steam pumps. The steam and pomp cyl­
inders are of the nsual construction ,  the connecting 
piston rod having the- usnal block for operating the 
valve mechanism, consisting of two parallel bars 
pivoted to and connected by upright bars pivoted near 
their centers on the frame of the pnmp. The lower pa­
rallel bar is provided with adjustable stop blocks,against 
which the blocks on the piston press to move the 
bars, and the npper bar is hinged to the valve stem. 
Novel devices are provided for reversing the engine 
and regulating the throw of the valve. 

An automatic car brake, in which the 
power for operating the brake is obtained from the ro­
tation of the car axle, has been patented by Mr. Benja­
min F. Smith, of Alabaster, Mich. On one end of the 
car a slide bu:O'er rod is fitted with spiral springs that 
keep it moved forward, and at the opposite end of the 
car the bu:O'pr rod is rigidly fixed. When the engine Is  
reversed, the movable rod slides to operate devices that 

, connect with the axle to drive sprocket wheels and 
chain that connect with a spur wheel on which is a 
Winding drom that winds the brake chain to control the 
brakes. 

Mr. Vernon C. Jarboe, of Wyandotte, 
Kan . ,  has patented improvements upon the hoisting 
apparatus for which his application for letters patent 
was allowed him August 3, 1881. The shaft. upon which 
the winding drum and power wheel are placed are 
journaJed ili the frame of the apparatus In line with 
each other On the inner end of tile shaft qf the power 
wheel is a fixed clutch, and on the adjacent end of the 
winding shaft Is a slidiug clutch and a loose clutch cog 
wheel . With this construction the , apparatus is easily 
adapted for speed or power in lifting. 

A combined fish plate and nut lock has 
been patented by Mr. Daniel Faulkner, of Paris Cross 
lng, Ind. The inner fish plate is of the ordinary con­
struction, and the onter is thicker and extends to 
the top of the rail, having on ita lower edge ' a fiange 
forming an acnte angle with the plate. A key, heveled 
on its lower side to fit the angle. has on ita upper side a 
series of recesses corresponding with the bolts in the 
ralls, one of which is the form of an acute angle, the 
others being square. When the nuts of the ralls are 
turned square the key is driven under 1000king them. 
The nnt over the angular recess is turned to fit the 
angle, locking t he key in its place. 

Mr. John Milton, of Hamilton, Va. , has 
patented improvements in the construction of railway 
ears lJy which the telescoping of cars is avoided. The 
diagonal corner of ' each end- of the car Is made inde­
pendent of the frame timbPrS of the main structure, but 
is fastened to the same to fill out the outline of the car. 
If the cars are driven together with great force tbese 
parts are disconnected and the cars wedge past each 
other instead of telescoping.  

Improvements in car couplings have been 
patented by Mr. William H. Swinford, of Cherokee, 
Ala. The drawhead and coupling pin are of the usnaf 
construction, the head of the coupling having an 
opening through which passes the inner end of a 
lever, that is pivoted to the end of the car and projf\llts 
from its sides where it is provided with a crank. A chain 
attached to an arm , on the lever is 8Jso attached to a 
U-shaped ball pivoted to the end of the car. When 
the lever Is pressed down the pin is raised, and when 
it is turned the bail raises the link for coupling. 

• • •  
MECHANICAL INVENTIONS. 

Messrs. Thomas A. Lewis and George W. 
Call, of Urbana, Ill " have patented improvements in 
two wheel cnltivatol'l!. The cultivators Ill'e so con­
structed that they may he uiJed with or withont a tongue 
as the nature of the work may require. The wheels 
are 80 attached that they may diverge laterally to allow 
the axles and cultivator beams to maintain their pro. 
per relatiOns to the beam of the cultivator. Devices 
are also provided for regulatinlt the depth of the plows, 
and for raising the plOWS from the gronnd for transport_ 
ation. 

Mr. Joseph S. Cook, of Whitiusville, , Mass. , 
has patented improvements in mandrels ' for holding 
saws at an inclination for cutting grooves. Usually 
saws are fastened in this manner by the use of two 
beveled washers. With this mandrel four beveled 
washers are nserl, and the saw can be adjnsted by these 
to any desired angle. To prevent the ,washers from 
turning on each other they are provided with notches 
and pins that enter the notches. 

Mr. John E. Clement, of Peabody, Mass. , 
has patented improvements relating to a machine 
shown in letters patent, No. 247,014, for whitening 
leather. The Improvements consist in a novel arratige­
ment of mechanism for rocking the cutter shaft, and 
also in devices by which the grinder shaft is recipro­
cated, to move the grinder back and forth from one 
side of the cutter head to the other. 'I'hese devices 
simplify the maclllne and make its !>peration,more per­
fect. 

. . .  , 
ELECTRICAL INVENTION. 

Improvements in armatures for dynamo 
electric machines have been patented by Mr. Henry B. 
Sheridan, of Cleveland, O. The armatnre core is a hol­
low iron ring nearly sqoare in its cross section, and iR 
pro\'ided with ribs that cross its periphery, and their 
tapering ends are bent over and secured to the sides of 
the core. The hellc�s are wound around the ribs and 
are held in place by plates secnred hy screws to the 
outer sides of the ribs. With this construction the 
greateet possible part of the helices is brought into 
the magnetic lI.eld. 

• • •  
TEXTILE INVENTION. 

Mr. James A. Parr, of Lowell, Mass. , has 
patented improvements upon the knitting machines, 
for which letters patent were granted to him, :March 18, 
lS79. In these JDlIchines yarns of di:O'erent colors ' are 
automatically manipulated for producing striped goods, 
and the improvements consist in devices by which the 
adjustment of the thread, .!!Dides, and other mechanism 
for moving the yams in and out of action is facilitated, 
and also in mechanism by which the cut 0:0' ends of 
the yam are made to appear ou the wrong side of 
fabric only. Mr. Parr haa also patented a pattern 
wheel having a plain portion npon which is secured a 
su1II.cient nnmber of removable strips, to form a con· 
tinuous plain snrface of circnlar form. The plain sur­
face may be broken at any point by removing one or 
more strips to give a greater variability of movement to 
the tappet lever for introducing or severing the differ­
ent colored yarns in knitting horizontal stripes. 

• • •  
AGRICULTURAL INVENTIONS. 

Improvements in riding attachments for 
plows have been patented by Mr. Charles H. Wanee, of 
Lewisville, Ind. The plow is of the ordinary construc­
tion, and in front and rear of the plow standard are at­
tached the ends of two bars that are connected near 
their inner and outer ends, by crossbars, the whole 
forming the frame of the attachment. 'I'he frame is 
braced and secured to the clevis by a rod. The outer 
end of tbe frame is supported by a wheel, and by suit­
able devices the driver's weigbt is made to balance the 
plow and to cause it to plow deeper or shallower as is' 
desired. 

A machine for raking hay and loading it 
into a wagon has heen patented by Mr. otis D. Thomp­
son, of Elkhart, Ind. The machine consists in a rake 
for collecting the hay, a revolving fork to carry it to an 
endless apron placed on a carrier frllme, one end of 
which Isat the rake and the otber elevated above the 
wagon. These devIces are attached to a sulky, and are 
driven by a sprocket wheel and chain from one of the 
sulky wheels. The carrier frame is adapted to be ele­
vated and lowered from Ihe driver's seat. 

An apparatus adapted to sowing tobacco, 
cabbage, and other .mall seeds, has been patented by' 
Mr. John F. Heady, of Ghent, Ky. The lower'part or 
tbe seed box is cylindrical in rorm and the npper part 

,vertical, and the ends are fianged eaps that are secured 
in place by spring clltches. The drive wheels are at­
tached to an axle that passes through the center of the 
circular part of the seed box, and to which Is attached 
a stirring reel to agitate the seed 80 that they will 
readily pass out through holes in the, bottom of the 

' seed box. A snltable handle is provided for moving 

the apparatns. 
Messrs. Robert and Sidney T. Bruce, of 

Marshall , 'Mo., have patented a com planter i n  which 
the seed dropping device i8 operated by a toothed me­
tallic disk that Is made to rotate through the plowed 
eoil in contact with the hard ground nnderneath, avoid­
Ing the Irregularity of the operation which results from 
driving in contact with the uneven surface of the soil. 
The dropping slide is operated by a crank shaft and pit­
man, .driven by a pInion on the side of the disk. 

Mr. John T. Cooper" of Somerville, Ala. , 

has patented improvements in fertilizer di strlbuters. 
A hopper is sec nred to the plow frame behind the plow, 
in which is a vertical shaft having at its lower end a 
taperIng groove through which the fertilizer is distrib­
uted to the furrow. Devices are provided for raising 
and lowering the shaft to distrlbnte more or less as 
desired. A cord paasing around a pulley on the shaft 
i8 attached at its ends to the fore legs of the horse, 
the II/.otion of the horse's legs rotating the shaft to pre­
vent the fertilizer from clogging. 

• • •  
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that i t  Is adapted to be used as a lifter for stove covers, 
pots, and bake pans, or plates, and as It tack pul ler and 
hammer, as a glazier's tool for settiug window glass ,  
and also a s  a can opener. The implement is ' cheap, 
dm:able, and adapted for all the pnrposes mentioned . 

Improvements in the constl11Ction of watch­
men's registers have been patented by Mr. Charles E. 
Sanford, of New York city. The ohject is to improve 
the register for which letters patent were g;ranted to 
James Dunning, April 25, 1871, in such a manner that the 
marker will change its position automatically'each day, 
and also 80 that the door of the reaister cannot be 

MISCELLANEOUS INVENTIONS, opened until the time for which it was �et has expired: 
A holder for s�pporting sacks of various , A  new flavoring extract· to give sirups and 

sizes for the packing of wool has been patented by eugars the fiavor of maple has been patented by Mr. 
Mr. Julius Holekamp, of Comfort, Tex. The base of the Josiah Daily, of Madison, Ind. The extract is a de. 
holder is slotted radially to receive standards having coction of hickory bark, or wood, and may be added to 
tenons on their lower ends that fit the radial slots. A any kind of sngar or simps, producing a sirup that 
ring that is made adjustable to fit bags of di:O'erent tastes very much like the gennlne maple slrnp. 
diameter is secured to the upper ends of , the standarM; Mr; William C. Allen, of West Un ion, 0. , 
hy hooks that ' are held and guided In slots In the has patented an improved wood sawing device for use 
standards .  By these devices the holder is adjuetahle with an ordinary hand saw buck. The saw is an arc of 
to bags of any length or size. a circle, of whicll a pivot in the center of the top of the 

An improvement in trncks used for hand- frame is the center. The frame is pivoted in a slot in 
ling boxes, barrels, etc., has been patented by Mr. a standard th=h which it swings and in which the 
Joseph J. Swain, of Montevallo, Ala. A cant hook Is frame is, adapted to he raised and lowered. This de­
attached to the frame of the truck in such a manner vice enables the operator to work the saw with both 
that it can be engaged with the upper end of the barrel hands. 
or box, to enable the operator to tilt the truck back Mr. William H. Hall, of 242 East 23d 
and pnll the load on to It by the application of both street, New York city, has patented a combined hors e 
hands to the npper ends of the handles. The cant hook collar and hreast ban d, the breast band being atta ched 
Is adapted to be shifted up and down on the truck for to and extending down from the ends of the collar so 
the height of the package to be handled. as to fit tightly against the animal's breast, and is pro-

A device for extin guishing a fire as soon as vided at its ends wIth trace buckles and loops, and 
it originates, and giving an alarm at tbe same time, has near its top with terrets for the reins. �he breast band 
been patented hy Mr. Clemens Kupka, of Phi llipsbnrg, is cnt In such a manner that it Inclines downward 
N. J. Water stand-pipes reach to the ceilings of the slightly from the ends of the collar, and fits close to the 
rooms, and arms attached to the cocks of the pipes are hreast. It will not chafe or cut as a straight band does, 
held raised by cords suspended from the celllng by and with this device the strain is  distributed equally 
loops of infiammable material. When a fire breaks out over the collar and the pad. 
the loops bnrn, the arms drop, and the water ClOCks are An oil can that will have a free flow of oil, opened. The arms also operate a fire alarm. 

An improved arrangement of the knives of 
and if npset will always be in a position to prevent the 
oil from 1I.0wing, has been patented by Mr John Kaye, 

the clasij of pulp beating engines In which an internal of Cardington, Pa. The nozzle of the can is arranged 
cone revolves in a conical case has been patented hy 'In an obtnse angle to the body, and directly opposite 
Mr. John E .  Warren, of Cumberland Mills. , Me. On tM month of the nozzle on the can is  a counter balance 
the inner surfaces of the case and cone are steel weight that when the can is npset throws the nozzle np 
knives, divided in nniform len/i:ths, 80 that each sec· to prevent the escape of oil. To the filling cap is at­
tion of the cone works 8l(IIinst the corresponding sec- tachoo a to be that serves to admit air when the nozzle 
tion of the case. 'I'he knives are adjustably secured to is turned downward. 
move ont or in, or endwise, to take up any wear or for 
adjustment. Improvements in hay preAses have been pa-

A novel device for supporting the doors of tented by Mr. Geor/i:e Ertel, of Quincy, Ill. The head 
ticket cases, such as are used In railroad offices. has against which the hay is pressed is ,in the upper part 
been patented hy Mr. Melvin H. Tappan, of La Cygue, of a vertical chamber, In which a follower is worked up 
Kan. A lever is pivoted near , the back of the case, and down by means of a toggle lever, the lever being so 
having a pawl to engage with a ratchet pivoted to the arranged that it can swing each way. The follower i s  
side o f  the case. The brace that bolds the door Is raised and carries up a portion of hay at every traverse 
pivoted to the end of the pawl lever. By these devices of the lever. By suitable devices the hay is retaineduntil 
the door may be secnrely held at any desired height. the chamber is filled and firmly packed, the power of 

A head pl'otector tlJat . 
d ted t th 

the lever increasing with the resistance to be overcome. 
. IS a ap 0 e use 

of bee keepers and as a protection �inst mosqnitoes A device for more thoroughly and easily 
and other poisonous insects, has been patented by Mr. separating slate from coal has' been patented by Mr. 
Robert W. Turner, of Kosse, Tex. The protector con- Fred. B. Parrish, of Wilkesbarre, Pa. The coal trongh 
sistr of a skeleton malik, made of thin strips of spring down which the coal passes has a transversely convex 
steel like that nsed in hoop skirts, and is to be covered bottom by which the coal is fed and spread In thin 
with netting. The strips are secured to e,ach other layers on tables, at which the picker sits to pick ont the 
&\ljustably to adapt it to any sized head. slate as the coal is fed. The tables also hav� apertures 

An improvement by which the tongues of through which th� Reparated coal is dropped. 
vehicles are made so as to be quickly attached and de- A simple and effective gate latch has been 
tached, haa been patented by Mr. John L. 'Metcalfe, of patented by Mr. Isaac Joyner, of Jonesborough, Miss. 
WayneshoJ;Ough, Pa. To the rear end of the tongue a Ths latch consists of a forked bar of any elastic wood, 
pintle rod is secured. A pair of hooks are secured to secnred at one end to the rear side of the gate in snch a 
the axletree in such a manner that the pintle rod may manner that the forks of the har, when the gate is closed, 
be dropped into the hooks, where they are retained by shell engage in 'notches formed on botll sides of a 
gravity latches, which move in a plane parallel with the pointed head or catch secured in a proper position on 
axle, and prevent the rod from getting ont of the hooks. the gate post. 

An improved clothes pounding washing A combined safety hook and buckle for 
machine has been patented by Mr. Joseph 1. Dalbey, harnesses has been patented by Mr. Francis A. Hake, of 
of Frankfort, IDd. The machine is adapted to be nsed Cnero, Texas. The huckle is composed of a rectangular 
on any ordinary washtub, and consists in a pecnliar ar- frame, In which a bar slides np and down, provided with 
rangement of a standard swinging har and a lever, small prongs for holding the strap that passes through 
whereby a ponnder connected to and operated by the the buckle frame. A hook made integral wi th one of 
lever may be moved up and down to ponud the clothes, the bars of the frame has a keeper that is placed in a slot ' 
and carried in any direction to pound the clothes in any made in the shank of the hook, and drop over the point 
part of the tnb. to prevent the object placed in the hook from becoming 

Mr. Valentine Gilsinger, of Charleston, detached. 
Ark.,  has patented improvements in wagon brakes. An improved float for fishing J ines has 
The improvements consist in the devices for applying been patented by Mr. Oliver G. Wilson, of Gallatin, 
and holding the brakes. Parallel curved ratehet bars Tenn. The body of the 1I.0at is made of suitable light are secured to the side of the wagon box, and between material, and has a central opening through its length the bars a lever moves that is  pivoted at its lower end, to receive a siem that projects above and below the body 
and has pivoted to it a lever upon which Is hinged a and is secnred to it. Gnide holes made in the ends onhe 
wide pawl that engages with the teeth of both rack bars. stem pass out' through the sides, and serve to produce 
The, levers are so arranged that when the levers are both friction on the line, and prevent the 1I.0at from slipping 
seized the pawl is raised, and 'by moving the lever the when the line is snddenly jerked. 
brake is applied. 

Improvements in ventilators have been pa- Improvements in the form and manner of  
tented b y  Mr. Alexander B .  Summers, o f  Brooklyn, attaching the springs to side bar buggies have been 
N. Y. The usual cap covers tbe top of the ventilating patented by Mr. William D. Ament, of Muscatine, Ia 
shaft. A series of openings are arral12:ed spirally one The springs are attached to the side bars , by means' 'or 

" bove anoth�r in the shaft, and uptakes are secured at plates formed with a bent portion for receiving the ,bolt 
the' openlngs on the Inner walls that cause auy current at the end of the spring. These plates are secured to the 
'of' air entering the openings to be directed npward, onder side of the side bars by c l i ps. and may be moved 
causing a suction in the ventnator. " " on the bars as may be d esired. The springs are ogee 

. Mr. Thomas
' 
Atkinson" of Galena;' Kan. , �haped at ,the ends, and elevated in the center. 

has. pate!/.ted an,Jmproved provision safe. A Casing A hand power mechanism for working 
covered ' With wire cloth, and made ' ln two sections cross cnt 8lj.ws fOr ' sawing wood has been patented by 
hinged to each "other, is Dlounted loosely on a'vei'iitial M,!,. FJ:anci� M. Elliott, of Summum, lll . The driving 
shaft. The casing surronnds a series of brackets arid 'gear Is placed on upright posts secured to a bed sill a 
shelves attached to a sleeve, also monnted upon toe 'SUItable distance above the ground to be conveniently 
vertical sbaft. With this constrnction the ,safe i s  easily worked. A beam projects,from the posts, and has at 
taken down and can be closely packed for transporta-' its onter end a dog to be driven into th� log to hold it. 
tion. The beam is supported from the log, and carries the 

An improvement in stoves 
'
and furnaces, by connecting devices ,by w�icll the saw Is moved.' 

which the smoke. soot, arid other prodncts 01 combua- A saddle-tree" especially adapted to the 
tion are consnmed, has been patsnted by Mr. Abraham saddles used by stock drivers aQd for holding the lariat, 
M. Wayne, of Quincy, Ill . A hot air' chamber placed has been patented by Mr. ,Theodore E.  Meanea, of 
over the fire pot heats air that js de1lected by a fnnnel North Denver, Col. The saddle.tree is of the ordinary 
shaped plate on to the snrface of the fire in the pot, coustructiou, except that ,there is a small upwardly 
consnming the gaRee, smoke, and soot. ' • , projecting neck instead of the full sized born. On this 

An improved 'Stove cover lifter has: been neck i s  secured casing having in its top a wooden 
patented bY,Mr. William F. Sbll�t, of Manistee, Mich. cap that is secured with the casing to the saddie. In 
The Instrument is constructed In such a manner this way & cheap 8ubstantlal hom is made. 
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The Ok!ltflefor InsertWn under tMs head is One Dollar 
a line fO/' eac!! insertion ; about eight wordB to a line. 
Adve" tisements must be l'eceived at publication Office 
as Bally as Thursday 1Jwrntng to appear in nell!t issue. 

Am. Twil Drm Co.,Meredith, N. H.,  make Pat. Chuck 
Jaws,Emery Wheels.Grlnders.automatic Knife Grinders. 

The Chester Steel castings Co., office 407 Library St., 
Philadelphia. Pa .. can prove by 20.000 Crank Shafts and 
15.000 Gear Wheels. now in use. the superiority of theIr 
Castings over all oth ers. Circular and price list free. 

Small articles ill sheet or cast brass made on eontract. 
Send models for estimates to H. C. Goodrich. 66 to 72 
Ogden Place, Chicago. m. Mention this paper. 

Pays well on small investment. - Stereopticons, Magic 
Lanterns. and Views Illustrating every subject for public 
ex'hibitions. Lanterns for colleges. Sunday-schools. and 
home amu�ment. 116 page illustrated catalogue free. 
McAllister. �ianufacturing Optician. 49 N assau St., N. Y. 

Calcium Light Apparatus and Stereopticons at low 
prices. C. Beseler, 218 Centre Street. New York. 

Design Patent for Sale.-Handsome Hanging Vase. 
Address Mrs. Rose L. Allen, Romolo, Centre Co .• Pa. 

From Galveston City Railroad Co • •  ( 
Galveston. Sept. 22. 1882. 5 

To H. W. Jo'hlns M'f'g 00 .• 87 Maiden Lane. N. Y. 
Gentlemen : By mail of this date I send you photo­

graph of our Beach Pavilion on which was used your 
Liquid Paints. and I am pleased to advise you that same 
have given perfect satisfaction. • • • 

Very respectfully. W. H. Sinclair, President. 
Paragon Drawing Paper is the only reliable. Send 

lor samp I es. Keulfel & Esser. 127 Fulton St., New York. 
(!larmore's Artificial Ear Drums for relief of partial or 

entire deafness. Invented by one. who has been deaf 
thirty "'ears. Simple and scientific In construction ; not 
observable In use. Send for circular. John Garmore, 
S. W. cor. 5th and Race Sts . •  CinCinnati. O. 

A'Wlrican Fruit Drier. Free Pamphlet. See ad., p. 237. 

Fire Brick. Tile, and Clay Retorts, all shapes. Bornerg 
& O'Brien. )1'f'rs. 23d St .• above Race. Phila .. Pa. 

Drop Forgings of Iron or Steel. See adv., page 236. 
For best Portable Forges and Blacksmiths' Hand 

Blowers. address Bull'alo Forge Co., Bull'alo. N. Y. 
Brass & Copper in sheets, wire & blanks. See ad. p. 236. 

The Improved Hydraulic Jacks, Punches. and Tube 
Expanders . R. Dudgeon. 24 Columbia St .. New York. 

Diamond Tools. J. Dickinson. 64 Nassan St. , N. Y. 
Eagle Anvils. 10 cents per pound. Fully warranted. 

Bostwick's Giant Riding Saw Machine, adv •• page 238. 
Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co .• Rochester. N. Y. See iIlus. adv. p. 236. 
Pure Nickel Anodes, Nickel Salts, and all Polishers' 

Supplies. Greene, Tweed & Co., New York. 
For Mill Macb'y & Mill Furnishing, see iIlus. adv. p .236. 

See New American File Co.'s Advertisement. p. 238. 
Renshaw's Ratcbet for Square and Taper Shank Drills. 

The Pratt & Wbitney Co .• Hartford, Conn. 
Woodwork'g Mach'y • .Rollstone Mach. Co. Adv., p. 238. 

Trevor's Patent Key Seat Cutter. Trevor & Co., Lock­
port. N. Y. See page 237. 

Wanted.-Liberal inducements and facilities for locat­
Ing large Iron works. Address Iron. Manchester. N. H. 
, Schools opeft.-Send for Catalogue of Drawing Mate­
rials. Keulfel & Illsser, New York. 

25" Lathes of the best design. G • .A.. Ohl & Co., 
East Newark, N. J. 

50,000 Emerson's Hand Book of Saws. New Edition. 
Free. Address Emerson, Smith & Co ..  Beaver Falls, Pa. 

Cope & Maxwell M'f'g Co.·s Pump adv., page 2':W. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' .Patent. See Illus. adv., p. 220. 

For Pat. Safety Elevators. Hoisting Engines, Friction 
Clutch Pulleys, Cut-olf Coupling, see Frisbie's ad. p. 222. 

Red Jacket Adjustable Force Pump. See adv., p. 220. 

Mineral Lands Prospected. Artesian Wells Bored, by 
Pa . Diamond Drill Co . Box 423. Pottsville. Pa. !lee P. 220. 

Common Sense Dry Kiln. Adapted to drying of all ma­
terlaI where kiln, etc . • drying bouses are used. See p.222. 

4 to 40 H. P. Steam Engines. See adv. p. 220. 
Collection of Ornaments.-A book containing over 

1.000 dlflerent deSigns, such as Crests. Coats of Arms, 
Vignettes. Scrolls, Corners. etc .• will be mailed free on 
receipt of $1. Address Palm &i Fechteler. 6 West 14th 
Street, New York. 
Drop Forgings. Billings & Spencer Co. See adv.,  p. 205. 

C. B. Rogers & Co .• Norwich. Conn . .  Wood Working 
Machinery of every kind. See adv .• page 205. 

Lightning Screw Plates. Labor·saving Tools. p .  206. 
E�gine, lOs to 50 horse power, complete. with gover­

nor. '$'J50 to $550. Satisfaction guaranteed. Six hundred 
in use. For circular address Heald & Morris (Drawer 
127). Baldwinsville. N. Y. 

Improved Skinner Portable Engines. Erie, Pa . 
Combination Roll and Rubber Co., 68 Warren street, 

N. Y. Wringer Rolls and Moulded Goods Specialties. 
Pure Water furnished Cities, Paper Mills, Laundries. 

Steam Boilers. etc .• by the Multifold System of the 
Newark Filtering Co .• 1'7 Commerce St .. Newark. N. J. 

Latest Improved Diamond Drills. Send for circular 
to M. C. BullOCk Mfg. Co . •  SO to 88 Market St., Chicago . lJI .  

First Class Engine Lathes. 20 inch swing, 8 foot bed. 
now ready. F. C. & A. E. Rowland. New Haven. Conn. 

Ice Making Machines and Machines for Cooling 
Breweries. etc. Pictet Artificial Ice Co. (Limited). 142 
Greenwich Street. P. O. Box 3003. New York City. 

Jas. F. Hotchkiss, 84 John St .• N. Y. : Send me your 
free book entitled .. How to Keep Boilers Clean." con­
taining "seful Information for steam nsers & engineers. 
(Forward above by postal or letter; mention this paper.) 

Steel Stamps and Pattern Letters. The best made. J. 
F. W .Dorman. 21 German St .. Baltimore. Catalogue free. 
" .�bber Hose, Linen Hose, lined and unlined, aU 
sizes. Greene. Tweed & Co . •  118 Chambers st . •  New York 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

p;;sses, Dies, Tools for �orklng Sheet Metals. etc. 
Bruit and other Can Tools. E. W. Bliss. Brooklyn. N. Y. 

I titntifit !mtritau. 
Supplement Catalogue.-Persons in pnrsuit of infor­

mation on any special engineering. mechanical. or scien­
tific subject. can have catalogue pt contents of tbe SOI­
ENTIFlC AMERICA" t:lUPPLIllMENT sent to them free. 
The SUPPI,E"ENT contains lengthy articles embracing 
the whole range of engineering. mechaniCS, and physi­
cal science. Address Munn &, Co .. Publishers. New York. 

Machinery for Light Manufacturing. on band and 
bnilt to order. Ill. E. Garvin & Co . •  139 Center st., N. Y.  

Wood-Working Machinery of Improved De�ign and 
Workmanship. Cordesman. Egan &, Co .• CinCinnati, O. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Presses & Dies (fruit cans) Ayar Mach. Wks., Salem,N.J. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole PuJleys. Yocom & Son's Shaftinll 
Works. Drinker St •• Philadelphia. Pa. 

HIN'l'S '1'0 CORREt:lPOND.ENTS. 
No attention will be paid t.o communications unless 

accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
gi ven to inquirers. 

We renew our reqnest thatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name til e date of the paper and the page, or the number 
of the question. 

Correspondeuts whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub­
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannOL be expected to spend time and lahor to 
obtain such information without remuneratio n .  

Any numbers o f  t h e  SCIJIlNTIFIC AMERICAN SUPPLE­
MENT referred to in these columns may be had at this 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc .• 
tor examination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi­
IicatlOn. 

(1) J. G. M. writes : 1. I have often heard 
said by men who run machinery (flour mills. for in­
stance) by water power. that (as they express it) the 
water is heavier at night than in the daytime. and that 
they are obliged to let the water-gate down at nigb t or 
else the machinery would run away. A. This question 
respecting water power has been careflllly examined, 
and there appears to be no good ground for the asser_ 
tion. 2. Blacksmi ths also say that they can get a piece 
of iron to a welding heat quicker at night tben at day­
time. Will YOll please inform me tbrough Notes and 
Q.ueries if this is really so? A. This is also fallacious. 
It is an optical deception. 

(2) G. O. C. writes : 1. I have a doubJe 
cylinder engine. 1rs inch bore, 2 inch stroke. with a 
steam pressure of 100 pounds, and 400 to 500 revolutions 
per minute. How large a boat can I propel with it at 
a speed of six to eeven miles per hour? A. Hardly 
large enough to carry one man to run the engine and 
move the vessel. 2. Wbat diameter and pitch of wheel 
would I require for the engine and boat? A. Larger 
and more pitch than the engine would drive. If your 
boat is small enough to get the speed it would be little 
more than a farge toy. A boat, say 10 or 12 feet long, 
and 3 or 372 feet beam, might be driven by this engine 
472 or 5 miles per hour. 

(3) W. writes : In SCIENTIFIC AMERICAN, 
No. 43, Vol. xlv., first page, Fig. 15, there is a Cllt of 
polarized bell. Will you state what size of wire should 
be used for magnet and what quantity, in length or 
weight ?  'A. Use No. 84 �ilk insulated copper wire, and 
make the depth of the winding equal to the diameter of 
the iroll core. � 

(4) J. L. W. asks : What is the name of 
the acid that Is used in shell stores in polishing and 
cleaning large sheUs-is it silicic acid ? A. Yes. 
Hydrochloric acid diluted with water is also much used 
to cleanse them. 

(5) E. McD. writes : By mistake a piece 
of oiled silk was placed between the leaves of a book 
and remained there until the oil, thick and soft, bad 
penetrated througb several of the leaves. Please inform 
me how the oil can be removed or hardened without 
effaCing the print. A. Press powdered Fuller'S earth 
lightly upon the greasy spot and allow it to soak the oil 
out. 

(6) J. O'K. sends the following receipt for 
whitewash: Lime slaked with a solution of salt in 
water. and then properly thinned with skim milk from 
which all the cream has been taken, makes a permanent 
whitewash for outdoor work, and, it is said, renders the 
wood incombustible. It is an excellent wash for pre­
serving shingles and for all farm purPOSQB. And asks: 
Do you know of a better one ; or. at least. can you sug­
gest eomething that is good and more easily obtained 
than " skim milk? " A. You will find a receipt for a 
better and cheaper whitewash on page 52, vol. xlv. 

(7) T. J. R. asks : Can you give me any 
information in regard to a whistle that Is blown by 
water pressure ? A. Whistles must be blown by air or 
steam, or any gas under pressure. Any steam whistle 
will blow eJIectively with air under the same pressure 
that is usuaUy used with steam. Whistles made upon 
the same prinCiples as organ pipes blow at very low 
pressures. The water jet would maintain a constant 
pressure, and with an easy blowing whistle would, no 
doubt, answer your pnrpose. This Is supposing that 
you have con�iderable head of water and plenty of it; 
and may be made by setting up a long pipe perpendicu­
lar upon.a c)lamber for holding the air and allowing the 

water to separate from it;  and from the bottoUl of the 
box raise a siphon pipe three or four feet high to carry 
oJI the water and maintain the pressure. Into the top 
of the main pipe throw a jet of water as strong as pos­
sible. This jet carries tbe air down the tube under 
considerable pressure, and with everythiIllr properly pro_ 
portioned will furnish from the chamber sufficient air to 
blow a whistle. 

[OFFICIAL.] 

I N D E X  O F  I N V E N T I O N S  
FOB WHreH 

Letters Patent oC the 'Unlted States were 
Granted In tbe Week Endlnllr 

September 19, 1882, 
IlND EACH BEARING THA'1' DATE. 

['I'hose marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent In the annexed llst. also of any patent issued 
Since 1866. will be furnished from this office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to Munn &; Co . •  261 Broad­
way. corner of Warren Street. New York City. We 
also furnisb copies of patents granted prior to 1866 ; 
but at increased cost. as the specillcations not being 
printed. must be copied by hand. 

Air brake for rallway cars, M. Brockway tt al . . . . .. 264.617 
Air compressor valve, H. C. Sergeant . . .  ; . . . . . . . . . .  264.775 
Auger blanks. die for heading. Myers &; Andrews, 264.470 
Automatic elevator. G. C. Tewksbury . . . . . . . . . . . . .  264.793 
Axle. car, E. B. Orne . .  . • • . • . . • • • • • • . . . • • . . • • • • • • . • • .  264,474 
Bag. See Woven bag. 
Bale opener, cotton. J. P. Hillard . . . . . . . . . . . . . . . . . .  264.696 
Bale tie, M. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.512 
Baling press. P. Slattery. . . . . . . . . . . . . . . . . . . . . . .. . . . . .  264.576 
Bathing box. J. Tschlember . . . . . . . . . . . . . . . . . . . . . . . . . .  264.i97 
Bed bottom. Dunks & Glody . . . . . . . . . . . . . . . . . . . . . .  264.641 
Bed bottoms. etc.. pressure or weight equalizer 

for. L. K. Kline. . . . . . . . . ... . . . .. . . . .  . . . . . . . . . . . . . .  264.540 
Bed bottom sprlug. S. Cook . . . . . . . . . . . . . . . . . . . . . . . .. 264.680 
Bed bottom. sprine:. J. B. Raudenbusb . . . . . . . . . . . . .  264.758 
Bed frame. brace. C. C. Clark . . . . . . . . . . . . . . . . . . . . .  264,625 
Bed spring. D. F. Mitchel. . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,466 
Bedstead. G. F. Richardson . . . . . . . . . . . . . . . .  264.759 to 264,761 
Bedstead or lounge. metallic. B. J. La Mothe . . . . . .  264.711 
Bedstead. wardrobe. J. J. Adgate . . . . . . . . . . . . .  . . . . .  264.596 
Bee smoking apparatus, T. F. Bingham . . . . . . . . . . . .  264.614 
Belting. W. J. McDermott . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.731 
Bit. See Bridle bit. 
Blacking box holder. W. D. & C: A. Richardson . •  264.566 
Boller. See Cotl.'ee boiler. Culinary boiler. Steam 

boiler. 
Boller cleaner. H. Stanton . . . . . . . .  � . . . . . . . . . . . . . . . .  264,466 
Boiler furnace, E. H. Brownell . . . . . . . . . . . . ... . . . . . . . .  264,437 
Boilers of road engines. device for leveling, T. F. 

& A. L. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,500 
Bolt. See Flour bolt. Interlocking bolt. 
Bolt heading machine, O. C. Burdlct . . . • . • • • . . . . . • .  264,820 
Bolting reel. J. M. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.8'l4 
Boot jack. R. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.B40 
Bottle, D. Lubin . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,839 
Bottles. apparatus for paCking or holding, Pack-

ham & Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 264.744 
Box. See Bathing box. 
Box. J. L. Stuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.769 
Box fastener. W. J. Baker . . . . . . . . . . . . . . . . . . . . . . . . . .  26M05 
Brace. See Bed frame brace. Carriage top brace. 
Brace to prevent rolling in beds or berths, W. B. 

Farrar . .  . . .  . . . . .  . . . . .  • . .  . . . . . .  . . .  . .  . . . . . . . . . . . . . . .  264.678 
Bracelets. manufacturing. A. Lambert . . . . . . . . . . .  264,541 
Brake. See Air brake. Car brake. Wagon brake. 
Brake shoe. A. W. Sanborn . . . . . . . . . . . . . . . . . . . . . . . . .  264.569 
Breast strap slide and hook. C. R. Furey . . . . . . . . . . .  264,685 
Bricks and tiles, ornamentation of. J . C. Ander-

son . .  . . . . . .  . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 264.505 
Bridge. J. Maish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.724 
Bridle bit for horses. G. W. Ward . . . . . . . . . . . . . . . . .  264,496 
Bridie bit machine. J. V. Ash . . . . . . . . . . . . . . . . . . . . . . 264.480 
Brush. gun. G. S. Gladding . . . . . . . . . . . . . . . . . . . . . . . . .  264,826 
Brusb. tooth. L. Chevalll81· . . . . . . . . . . . . . . .  . . . . . .  . . .  264.624 
Buckle. J. Bills. . .  . .  . . . . .  . .  . . . . .  • . .  . . .  . .  . .  • . . . .  . .  . . . .  264.613 
Buckle and rein rlllll. neok strap. E. G. Latta. . . . . . .  264,713 
Buckle, harnes •• J. T. Stoll . . . . . . . . . . . . .. . . . . . . . . . . .  264,581 
Bush. roller, P. Brownley . . . . . . . . . . . . . . . . . . . . . . . . .  264.619 
Button, cutl.'. D. Lubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.838 
Button fastener. C. Erlanger. . . . . . . . . . . . . . . . . . . . . . .  264.520 
Button fastener. G. W. Prentice . . . . . . . . . . . . . . . . . . .  264.842 
Buttonholes. forming 1,00 Chew Fan . . . . . . . .. . . . . . . 264,521 
Cabinet. A. F. Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,749, 264.750 
Can opener. W. E. Brock . . . . . . . . .. . . . . . . . . . . . . . . . . . .  264.818 
Can opener. W. A. McFarlane. . . .  . .  . . . . . .  : . . . . .  264,549 
Candlestick and loading tool combined, miner's, C. 

P. Des Moineaux . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.886 
Car brake. F. W. Strehlan . . . . . . . . . . . . . . . . . . . . . . . . . . 264.582 
Car brake. electrical, Paul & Kampfe . . . . . . . . . . . . . .  264,475 
Car coupling. J. Coup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.441 
Car coupling. W. J. Dawson . . . . . . . . . . . . . . . . . . . . . .  264.684 
Car coupling. H. Menzemer . . . . . . .. . . . . . . . . . . . . . . . . .  264.723 
Car coupling, F. P. Stebbins . . . . . . . . . . . . . . . . . . . . . . . . .  264.784 
Car. hand, G. S. Sheffield . . . . . . . . . . . . . . . . . . . . . . .... . . .  264,431 
Car, railway wrecking. R. Hitchcock . . . . . . . . . . . . . .  264.832 
Car, sleeping. W. H. Wigmore . . . . . . . . . . . . . . . . . . . . . . .  264,807 
Car, weighing and transfer. L. D. Richardson etal. 264.162 
Carriage top brace. C. E. Giebel . . . . . . . . . . . . . . . . . . . .  264.452 
Carriage top standard. C. C. Egerton . . . . . . . . . . . . . . 264,675 
Cart. dumping, J. H. Ferguson. . . .  . . . . . . . . . . . . . . .  264.679 
Case. See Organ case. Watch-case. 
Cattle fastening and releasing device. J. D. Wat-

ters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264.804 
Chain. carrier. P. F. Hodges . . . . . . . . . . . . . . . . . . . . . . 264.838 
Cbalr. See Invalid reClining chair. 
Charts. projection of. E. R. Knorr . . . . . . . . . . . . . . . . .  264.710 
Churn, B. F. Aldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264.598 
Churn power. J. Wilber . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  264.589 
Cbute. l og. W. H. Barnum . . . . . . . . . . . . . . . . . . . . . . . . . .  264,807 
Cigar lighter. G. Selden (r). . . . . . . . . . . . . .  . . . . . . . . . . . . .  10,200 
Cleaner. See Boller cleaner. Slate or blackboard 

cleaner. 
Clocks. bell striking apparatus for, J. D. William. 264.810 
Clutch. friction. E . •  f. Sterling . . . . . . . . . . . . . . . . . . . . . . .  264.785 
Cock. alcohol. C. C. Mulford . . . . . . . . . . . . . . . . . . . . . . . .  264.51>6 
Cock. compression, .R. H. Lecky . . . . . . . . . . . . . . . . . . . . .  264,715 
Cotl.'ee bolier. W. C. Salmon . . . . . . . . . . . . . . . . . . . . . . . . . 264,4RO 
Cotl.'ee or tea pot, J. B. Mabury. . . .  . . . . . . . . . . . . .. . . .  264.721 
Coin detecter, counterfeit, J. B. Atwater . . . . . . . . . .  264,431 
CompOsite washer. J. S. Hotl.'ecker . . . . . . . . . .  264,536. 264,537 
Corset buekand clasp, C. A. Adams: . . . . . . . . . . . . . . . .  264.427 
Cotton elevator. J. F. Jones . . . . . . . . . . . . . . . . .  ; . . . . . .  264.�03 
Countersink and bit p:ange, conical. E. H. Sutton, 264.WI 
Countersink plug. I. Sharp . . . . . . . . . . . . . .. . . . . . . . . . . . . 264.776 
Coupling. See Car coupllllll. Thill coupling. 
Crane. traveling, H. Davies . . . . . . . . . . . . . . . . . . . . . . . . . . 264,444 

Crank and crank fasteninll, F. F. Adams . . . . . . . .. . 2"4.815 
Crank attachment. C. H. Miller . . . . . . . . . . . . . . . . . . .  264.{67 
Cream. artifiCial, Cooley & Burrell . . . . . . • . . . . . . . . . .  264.516 
Culinary bol])r. L. McLellan (r) . . . . . . . . .  . . . . . . . . . . . .  10,199 
Culinary use, compound for. G. S. Marshall .. . . . . 264.545 
Cultivator. J. J. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2li4.554 
Cushion. See IMe-preservlng cushion. 
Cutter. See Fodder cutter. Oatmeal cutter. 
Cutting and punching press. Stevenson & 

Plunkett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.487 
Dental plugger, G. Rehfus. et al . . . . . . . . . . . . . . . . . 264,756 
Desk. A. F. Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  264,747 
Detecter. See Coin detecter. 
Digger. See Potato dip:ger. 
Disintegrating machine. fodder, W. A. Naylor . . . .  264.740 
Disintegrating machine. grass, W. A. Naylor . . . . . .  26{.739 
Display stand. A. F. Pott . . . . . . . . . . . . . . . . . . . . . . . . . .  264,751 
Door check. elastiC. H. H. Burrill . . . . . . . . . . . . . . . . . . .  264.488 
Door plate. letter bOX, and bell pull, combined, C. 

H. Parmenter. . . . . . . .  . .  . . . . . . .  , . . . . .  . . . . . . . . . . . .  264.561 
Draught equalizer. D. M. Harkrader . . . . . . . . . . . . . . .  264.691 
Drawer pull , G. W. Tucker (r). . . . . . . . . . . .  . . . . . . . . . . 10.201 
Dress shield. I. B. Kleinert . . . . . . . . . . . . . . . . . . . . . . . .  264.462 
Electric circuit cut-out, H. J. Sheehy . . . . . . . . . . . . . . .  264.771 
Electric distribution and translation system. T. 

A. Edison. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  ; . . . . .  264,642 
Electric lights and conductors. support for. G. H. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.599 
Electric macbine. dynamo. E. W. Siemens . . . . . . . .  264,7SO 
Electric machine, dynamo or magneto. T. A.'Edl-

son . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26{�,646 to 264,649 
Electric machine regulator, dynamo. T. A. Edi-

son. . . . .  . . . .  . .  . . . .  . . . . . . . . . . . . . . .  . . . .. 264.65B to 21'4,673 
Electric wire cables, conduit for underground. J. 

Mackintosh. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  264,722 
Electricity, system of conductors for the distribu-

tion of, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,645 
Eleva'or. See Antomatlo elevator. Cotton ele-

vator. 
Elevator, G. R. Pe.re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,745 
Engine. See Pumping engine. Rotary engine. 

Wind engine. 
Evaporating saccharine juices. apparatus used 

In. C. C. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.694 
Bvaporator. See Salt evaporator. 
Eye wash. W. C. Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.783 
Fare register. E. Cbesterman . . . . . . . . . . . . . . . . . . . . . . .  264.440 
Faucet. J. H. Seabury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.573 
Faucet and tap. beer. G. Hirschman. . . . . . . . . . . . .  • 264,457 
Feathers for dusters. etc .. method of and machine 

for preparing. C. W. & E. T. Nichols . . . . . . . . . . .  264.472 
Feeding water to locomotive bOilers, W. H. Tur-

rentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,494 
Fence barb. wire. F. W. Brainerd . . . . . . . . . . . . . . . . . . .  264.436 
Fence. barbed wire, J. M. May . . . . . . . . . . . . . . . . . . . 264.728 
Fence palings. macblne for barbing. W. H. H. 

Frye . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.684 
Fence post, A mbrose & Cole . . . . . . . . . . . . . . . . . . . . . . . .  264.504 
Fence wire with metal. process of and apparatus 

for coatln,.. barbed. E. H. Hill . . . . . . . . . . . . . . . . . .  264,585 
Fences. machine for manufacturing. W. H. H. 

Frye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,688 
Figures in relief on various substances, produc-

tion of, M. W. Samuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264.771 
Filter and cooler, combined water, T. V. Curtis . . . 264,44� 
Filtering and purifying water in wells. G. Koep-

pel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 264.468 
�'1rearm. breech-loading, J. MacNaughton . . . . . . . . . 264,728 
Firearm. breech-loading. W. Mason . . . . . . . . . . . . . . .  264,727 
]j·irearm. breech-loading. Scott & Baker . . . . . . . . . . . . 264,772 
lJ'irearm lock. breech-Ioadlnll. W. B. Hall . . . . . . . . .  264,82'7 
Fire escape. J. C. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,834 
Flour bolt or dresser. L. B. Fiechter . . . . . . . . . . . . . . _ 264,660 
Flute, T. Berteling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.611 
Fodder cutter. E. Wagoner . . . . . . . . . . . . . . . . . . . . . . . . . .  264,800 
Foil wrapper. rolled. H. S. Crooke (r) . . . . . . . . . . . . . . .  10,202 
Fur bats, making. W. E. Doubleday . . . . . . . . . . . . . .  264.823 
Furnace. See Boller furnace. Heating furnace. 

Privy furnace. 
Furnaces. siguallng and registering attachment 

for reversing. O. Holton . . . . . . . . . . . . . . . . . . . . . . . .  264,510 
Furniture. G. F . .RIchardson . . . . . . . . . . . . . . . . . . . . . . . .  264.758 
Gas burning device. F'. W. Gordon . . . . . . . . . . . . . . .  264,458 
Gas refining and steam power apparatus. B. W. 

Dunklee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,640 
Gas. utilization of by-products In the manufac-

ture of coal. Wallace & Claus . . . . . . . . . . . . . . . . . . .  264.ROl 
Gate, J. M. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,635 
Gate. J. E. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.718 
Gearing. C. E. Albro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.428 
Generator. See Steam generator. 
Glass. guide for ruling or for alding In cutting. W. 

Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.499 
Glue. etc . •  heater, S. Willershausen . . . . . . . . . . . . . . . . .  264.808 
Grain binder. J. F. Appleby . . . . . . . . . . . . . . . . . . . ... . . .  264,802 
Grain binder attachment. Kemp & Ross . . . . . . . . . . . 264.707 
Grain cleaning apparatus. D. Best. •••. . ... . . . . •. . .  26£,508 
Qrain separator, J. B. Suitt . . . . . . . . . . . . . . . . . . . . . . . . . .  264,490 
Grain separator and cle aner. D. Best . . . . . . . . . . . . . . . 264.509 
Grate attachment. J. J. Mltchel1. . . . . . . . . . . . . . . . . . . .  264.558 
Grinding mlli. J. E. Holmes . . . . . . . . . . . . . . . . . . . . . . . . .  2�4.697 
Grinding mills, test plate for roller. W. D. Gray . . .  264,454 
Glycerine from tbe residuary waters resulting 

from the manufacture of soaps. extraction of 
E. L. M. Brocbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264.616 

Hame, J. G. Eberhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,519 
Hammer and screwdriver. claw. J. A. 'l'h!lyer . . . . 264.49J 
Hammer. power, A. Beaudry . . . . . . . . . . . . . . . . . . . . . .  264,816 
Handle. See Plate and dish handle. Rubber 

covered handle. Rubber handle. Trunk han­
dle. Wire reel handle. 

Harrow. D. MattesOn . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . 264.546 
Harrow and corn planter. combined, M. McNitt . .  264.551 
Harvester, corn. S. C. Kenaga . . . . . . . . . . . . . . . . . . . . . . .  264,708 
Harvester. corn, Kenaga & Briggs . . .. . . . . . . . . . . . . . .  264.709 
Harvester wheel. V. M. Chafee . . . . . . . . . . . . . . . . . . . . .. 264,518 
Harvesters. Sheaf dumper for selt·blndlng. J. 

Pearce . . .  . . .  . .  . . .  . .  . . .  . .  . .  . .  . . .  . .  . . .  . .  . . . . . .  . .  . . . . .  264.563 
Hat or other head covering, L. Hecht . . . . . . . . . . . . .  264.831 
Hay loader. C. Scafe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.570 
Hay or cotton press, J. A.  Lanham . . . . . . . . . . . . . . . . .  264,712 
Hay rake. horse, Westcott & Conner . • • • . . . . . . • • . . .  264,806 
Hay stacker, I. N. Condra. . .  . . . . . . . . . . . . . . . . . . . . . . . .  264,515 
Heater. See Glue. etc . •  heater. 
Heater or condenser. T. W. Dufl'y .. . . . . . . . . . . . . . . . . 264,448 
Heating apparatus. J.  Johnson . . . . . . . . . . . . . . . . . . . . . .  264.885 
Heating fnrnace, J. J. Richardson . . . . . . . . . . . . . . . . . . 264.585 
Hog scraping machine. R. C. Tompkins . . . . . . . . . . . .  264.796 
Hoisting apparatus, W. B. Moore . . . . . . . . . . . . . . . . . .. 264,469 
Holder. See Blacking box holder. Music bolder. 

Pencil holder. Second hand holder. Tag 
holder. Twine holder. 

Holder for bills or notes and collection Items, C. 
C. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,558 

Hook. See Mousing hook. 
Horse power machine. H. Smith . . . . . . . . . . . . . . . . . . .  264.433 
Honse. See Milk bouse. 
Ice slide, O. & W: Guthrie . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.455 
Injector. M. D. Strickland . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.439 
Inkstand. G. H. HenkeL . . .. . . . . . . . . . . . . . . . . . . . . . . . . 264.695 
Inkstand. Royce & Hafner. .  . .  . .  . . .  . . . . . . . . . . . . . . . . . 264.766 
Instrument for treatlnli plies. W. WllItge . . . ... . .. 264,813 
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Insnlating telegraph wires, etc.� composition of 
matter for. W O. Callender . . . • . • . . • . . • . . . . . • . . .  264,821 

Interlocking bolt, T. J. Bnsb . . • • • . . • . • . . . . . . • . . • . . . •  264,622 
Invalid reclining cbalr. F. W. Itedeker . . . . . . • • . . • . .  264,754 
Iron and . manganese from certain solutions, re-

moving. C. Semper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26!.714 
Iron from ferruginous solutions, removing, C. 

Semper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,773 

Jack. See Lifting jack. Wagon jack. 
Jewelry, H. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,450 
Joint. See Rivet jOint. 
Jointing, S. R. DilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,638 

Lamp, A. L. Dawson . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . 264.633 Lamp, A. Velguttl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,584 
Lamp, electriC, W. Holzer . . . . . . . . . . . . . . . . . . . . . . . . . . 264 ,698 
Lamp filling stand, J. J. Johnston . . . . . . . . . . . . . . . . . . 264,836 
Lamp. hanging, C. A. Evarts . . . . . . . . . . . . . . . . . . . . . . .  264 ,677 

Lamp. incaudescent electric, W. Crookes . . . • . . . . . .  264,517 
Lamp, incandescent electric, T. A. Edison . . . . . . . . 

264,651. 264,652, 264,653, 264,654, 264,656, 264,657 
Lamp, incandescing electriC, T. A. Edison . . . . . . . . .  204,655 

Lamp. incandescing electric, S. D. illott . . . . . . . . . . .  264,731 
Lamp reservoir, .f. J. Nichols . . . . . . . . . .  . . . . . . . . . .  264��41 
Lamps, manufacture of incandescing electriC, '1\ 

A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . 264.650 Land roller, Comp & Marsh . . . .. . . . . .. . . . . . . .. . . . . . . .  264,514 
Latch, lockinj!', J. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 ,575 
Lathe, screw cutting, B. Adriance . . . • . .  0 . . . . . . . . . . . 264 ,597 
Leg, artifiCial, P. M. Wol f. . . . . . . .  . . . . . . . . . . . . . .. 264,812 

Life-preserving cushion, W. C. Wood . . . . . . . . . . . . . 264,814 Lifter. See Wire lifter. 
Lifting jack, L. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,732 
Lifting jack, E. Quast . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 264,752 
Lock. See lJ'irearm lock. Nut lock. Padlock. 

Seal lock. 
Locket, O. M. Draper. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . 264,447 
Lozenge machine, C. H. Hall . . . . . .  . . . . . . . .  . . . . . . 264 ,528 

Lubricator, J. J. itenchard . . . . . . . . . . . . . . . . . .  264,476 , 264 ,c!77 
Mp.,meto-electric machine, T. A. Edison . . . . . . . . . .  264,643 
Mall bags, seal lock for. C. C. Egerton . . . . . . . . . . . . . . 264.676 
Ma l t  kiln. drying fioor, W. H. Hughes . . . . . . . . . . . . . . 264,700 
Match safe, R. D, Huntley . . . . . . . . . . . . . . . . . . . . . . . . . . .  2M,538 

M"tching veneering, fiexible, L. S. Shrelller . . . . . . . 264,482 
Mechani cal movement, L. N. Merriman . . . . .  ' . . .. 264,734 
Mechanical movement, H. Wyman . . . . . . . . . . 264,594, 264,595 
Meter. See Water meter. 
Milk house, G. W. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . 264,460 Mill. See Grinding mill. Roller reducing and 

separating mill. 
Motion , device for converting, J. F. Brown , . ,  . . . 264.511 
Motor, A. E. Rouif . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 ,767 
Mousing hOOk , 'V. H. H<tmmoud . . . . . . . . . . . . . . . . . . .  264/>30 
Music holder, C. 1'. Bynon . . . . . . . . . .. . . . . . . . .. . . . . . . . 264,623 
Mnsic leaf turner, W. Liddell . . . . . . . . . .  . . . . . . . . . . . .  264,716 
Nail. See Picture nail. Screw nall .  
Nail feeding machine, J. Sullivan . . .  " . . . . . . . . . . . . . .  264,790 
Nut l ock, J. T. Clark . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 264,626 
Oatmeal cutter, J.  F. Fahs . . . . . . . . . . . . . . . . . . . . . . . . .  26c!,c!49 
Oil can , C. H. Poland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,8c!1 Oleomargarine butter, manufacturing, H. 

Lauferty . . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  264,11 4 
Ore !creen. G. W. Waitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264 ,585 
Ore separator, electro-magnetic, C. G. Buchanan, 264,620 
Organ action, W. C. Kantner . . . . . . . , . . . • . . . . . . . . . . . .  264,705 
Orgau case, A. A nderson . .  , . . . . . . . . . . . . . . . . . . . . . . . . . 264 ,601 
Overalls, N. J. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,690 Packing for spinning-spindle bolsters, ela8tic, A. 

R. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,779 
Packing, meta llic. rod. C. D. stevens . . . . . . . . . . . . . .  26c! .580 
Packing vessel, C. Robinson . . . . . . . . . . . . . . . . . . . . . . . 264 ,764 
Padlock, C.  C. Dlckerman . . . . .  ; . . . . . . : . . . . . . . . . . . . . . 264,445 
Padlock, To, Donahue. . . . . . . . . . .. . . . . . .  . . . . . . . .  . . . 2M.639 
Pen, fountain, .W. E. Gard . . .. . . . . . . . . . . . . . . . . . . . . . . 264,451 
Pencil holder. automatic, J. H. Wright . . . . . . . . . . . .  264,593 
PenCil, lead, J. Reckeudorfer . . . . . . . . . . . •  , . . . • . . . . . .  264 .564 
Picture nall, T. U. Richards (r) . . . . . . . . . . . . . . . . . . . . .  10,203 
Pipe conn ection , P. Keilt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,706 
Planer, miter, D. C. Rogers , . . . . . . . . . . . . . . . . . . . . . . . .  264.766 
Planer,<.o:'IUlius link, Cockfield & Howe . . . . . . .  . . .  264.628 

Planter, check row, A. S. Houck et al . . . . . . . . . . . . . . . 264,699 
Planter, check row, Go W. North . . . . . . . .  . .  . . . . . . . . 264,743 
Planter, check row corn, P. W. Thomson . . . . . . . . . 264.794 
Planter, corn, J. S. Ray . .  . . . .  . .  . . . . . . . . . . . . . . . . . . .  264,844 
Planter, potato . J. T. Turner . . . . . . . . . . . . . . . . . . . . . . .  ' 264,498 
PIllnter, seed, W. P .. Gard . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,686 
Planters, seed dropping attachment for check 

row corn, McGonigle & Bigham . . . . . . . . . . . . . . . . . 264.550 
Planters, sel f-dropping check l'ower and marking 

attachment for corn, D. McCausland . . . . . . . . . .  264,729 
Plate or dish handle, J. B. Timberlake . . . . . . . . . . . .  264.795 
Plow, B. S. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  264,434 
Plow, C. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,828 

Plow, sulky, A. F. Bergqvist . . . . . . . . . . . . . . . . . . . . . . .  264,1:: 0 
Plow, sulky, '11, T. Harrison . . . . . . . . . . . . . . . . . . . . . . . 264,692 
Plow, sulky, T. L. Richardson . . . . . . . . . . . . . . . . . . . . . . . 264,763 

Plow, wheel, J. D. Patterson . . . . . . . . . . . . . . . . . . . . . . . . 264,562 
Post. See l<'ence post. 
Pot. See Coffee or tea pot. 
Potato digger, L. A. Aspinwall . . . . . . . . . . . . . . . . . . . . 264,603 
Power. See Churn power. 
Power press. H . B. Kinney. . . . . . .  .. . . . . . . . . . . . . . < .  264,337 Press. See Baling press. Cutting and punching 

press. Hay and cotton press. Power press. 
Presses, power indicator for. R. E. Boschert,  . . . . .  264,435 
Privy furnace. W. S. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . 264,5('8 

Propeller, adjustable screw, J. W. Dilks . . . . . . . . . . . 264,446 Puller. See Stump puller. 
Pump, W. A. Spooner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,434 
Pump. oscillatiug, Schlund & Petry . . . . . . . . . . . . . . . .  264,571 
Pumping engiue, J, H. Pend leton . . . . . . . . . . . . . . . . . .. 264,746 
Punch , metal, G. W .  Constantine . . . . . . . . . . . .. . . . .  264,629 
Punch. ticket, J. Lippincott . . . . . . . . . . . . . . . . . . . . . .. .  264,465 Railing, iron, T. RObinson . . . . . . . . . . . . . . . . . . . . . . . . . . 264,765 Railway alarm signa l ,  C. Uoyd . . . . . . . . . . . . . . . . . . . . . . 264.719 
Railway, elevated cable, C. Leavitt . . . . . . . . . . . . . . . . 264,464 
Railway frog, J. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264 .755 
Railway rails, suspension jOiut for, H. T. Morse . 264,736 Railway signal , H. Hanson . . . . . . . . . . . . . . . . . . . . . .  264,829 
Railway signal. J. B. Smith . . . . . . . . . . . . . . . . . . . . . .. . ; ,  264,782 
Rake. S ee Hay rake. 
Razor, A. H. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,742 
Reel. See Bolting reel. 
Receptacle for papers. etc., exteusible, A. F. Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,748 
Register. See Fare register. 
Regulator. See Electric machine regulator. 

Watch regulator. 
Rein controller. A .  Warth . . . . . . . . . . . . . . . . . . . . . . . . . .  264,803 
Ribbon and lace show-cabinet, L. P. Lowry . .  , .. 264,543 
Rice , etc.,  machine for hnlling. H. B. Stevens . . •  , . 264,786 Rivet jOiut, E. Woolson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264 ,502 
Rock drills, clamping mechanism for steam, J. C. 

Githens . . . , . . . .  , . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  26,( 524 Roller. See LaUd ro:ler. Roller reducing and separating mill, U. H. Odell .. 264,51>9 Rotary e.nglne, T .. W. Bailey.. . . . . . . . . . . . . . . . . . .  . .  . . 264,507 Rubber covered handle, A. D. Tyler . . . . . .. . . . . .. . . .  264,798 Rubb�r handle •. J •. J. Haley . . . . . . . . . . . . . . . . . . . . . . . . . 264,527 
RUbY pi)I an.d pall et setter. W. Hart . . . . . . . . . . . . . . . . 264,533 
Saddle safety fittlug, Wilton & Weston . . . . . . . . . . .  264,592 Salt evaPorator., A. J oh.nso.n . . . . . . . . . . . . . . .. . . . . . . . . :164,701 
Sasli fAijteuer. E, Kewpallllll . . . .. .. . . . . . . . . . . . . . . . . 26;1,539 

Saw. oscillating gang, R. N. Nixon , . . . . . . . . . . . . . . . . .  264,473 
Scaffold, G. W. Smith . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  264,577 

Screen. See Ore screen. 
Screen, F. 1'. Mallon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,725 
Screw cutting device, A. Nacke . . . . . . . . . . . . . . . . . . . . .  264,471 
Screw machine, metal , G. D. Belcher . . . . . . . . . . . . . . . 264.609 

Screw nail, C. D. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 264,479 

Seaming machinery, can, E. Jordan . . . . . . . . . . . .  " . 264,704 
Second hand holder and screw end finisher, W. 

Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,532 Seeding device, J. L. Riter . . . . . . . . . . . . . . . . . . . . . . . . .. 264 ,478 Seeding machine fertilizer attachment, E. ;\1. Kis-

sell . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264 ,461 
Separator. See Grain separator • .  Ore separator. 

Starch separat·or. 
Sewerage conduits, automatic gear for pneumatiC, C. T. Liernur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,717 
Sewing machine attachm ent, buttonhol e ,  J. J. 

Sullivan . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,491 
Sewing machine bobbin winder, Cross & Harty . . .  264.442 
Sewing machine cording attaChment, H. 

Behringer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,817 

Sewing machine' rufiling and gathering attach-
melIt, C. M. Hamilton . . . . . . . . . . . . " . . . . . . . . . . . .  264,456 

Sheet metal bending machine, C. Roach . . . . . . . . . . 264,567 
Shirt, C. Axell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,506 
Shirt, !. \\' aUach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264.802 

Shoe, I. A. Beal s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,608 Shoes, manufacture of, F. Kearney . . . . . . . . • . . . . . . .  264,459 
ilifter, ash, W. S. Fowler . . . . . . . . . . . . . . . . . . . . .. .. . . . .  264,681 

Signal. See Railway signal. Railway alarm sig-
nal . 

Slate or blackboard cleaner, W. E. Wise . . . . . . . . . . . 264,811 

S l ed, J. W. RusselL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,769 

Snow p1 0w, L. Larchar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264.542 
Soda, mould for forming blocks of, J. McCrodden, 264,730 
Soda wnter apparatus, F. 8. Waldo . . . . . . . . . . . . . . . . . 264,586 
Sole edge finisher, M. Dudley (r) . . . . . . . . . . . . . . . . . . . .  10,204 
Spark arrester, D. Wiser . . . . . .  . . . . . . . .  • . . . . . . . . 264 501 
SpectacleH, device for holding, J. A. Sh one , . . . . . . .  264 .574 
Spikes, machine for making, J. M. Baker . . . . . . . . . . 264,604 
Spring. See Bed spring. Bed bottom spring. 

Vehicle spring. 
Stalls, fastening and releasing device for cattl�, J. 

D, Watters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,805 
Stamp, ore, J. Symons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,792 Stand. See Display "tand. Lamp filling stand. 
Starch separator, P. H. Grimm . . . . . . . . . . . . . . . . .  . . .  264,688 
Steam boiler, H. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . .  264.621 

Steam generator, F. M. Brown . . . . . . . . . . . . . . . . . . . . . 264.819 
Steam generator, M. M. Monsanto . . . . . . . . . . . . . . . . . .  264,735 

Steam generator, n. Willis . . . . . . . . . . . . . . . . . . . . . . . . .  264,5M 
Steam trap, B. W. lJ'elthousen . . . . . . . . . . . . . . . . . . . . . .  264,522 
Steam trap , G. S. Strong. . . . . . . . . . . . . . . .  . .  . .  . . .  . . . . . 264.788 

Steam, utilizing exhaust, Litchfield & Renshaw . .  264,466 

Stirrup , saddle, C. E. D .  Parker . . . . . . .  , . . . . . . . . . . . . . 2e4,560 
Stool, piano, S. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . .. . . 264.458 

Stove and kit. field, W. Clifford . . . . . . . . . . . . . . . . . . . . .  264,627 
Stove grate, J. T. Thompson . . . . . . . . . . . . . . .  . . . . .  264,583 
Sturop pul ler, N. P. Merchant . . . . . . . . . . . . . . . . . . . . . . 26c!,552 
Sulky, J. C. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,615 
Suspender end, A .  Netzner . . . . . . . . . . . . . . . . . . . . . . . . .  264 .51>7 
Table l eaf support. H. J. Durgin . . . . . . . . . . . . . . . . . . . .  264,518 

Tablet, writing, J. ]'. Malette (r) . . .. . . . . . .. .. . . . . . . .  10 .198 

Tag holder, M. W. Webber . . . . . . . . . . . . . . . . . . . . . . . . 264,587 
Tea and coffee pots, infusing attachment for, J. L. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  . . . . . . . . . . . .  264,590 Teaching arithmetic. apparatus for, A, B. Schwen-
niger . . . . . . . . . .  " . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . .  264 .572 

Telephone exchange system, G. W. Coy . . . . . . . . . . . . 264,631 Telephone or other CirCUits, individual call for, 
Prentice & Beckwith . . . . .  .. . . . . . . . . . . . . . . . . . .  264,848 

Tellurian, J .. R., Jr.; & T. G. McCrery . . . . . . . . . . . . . . . 264.b48 
Thill coupling, W. Mould . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,551> 
Tie. See Bale tie. 
'robacco, curing, R. J. Flatow . . . .  , . . .  , . . . . . . . . . . . . . . .  264,523 
Tobacco granulating machine, J. S. Spangler . . . • .  264,578 
Tool holding device, P. Maltby . . . . . . . . . . . . . . . . . . . . . . 264,726 
Tongue support, J. W. Anderson . . . . . . . . . . . . . . . . . . .  264 .4 .9 
Toy, mechanical , F. Aberle . . . . . . . . . . . . . . . . . . . . . . .  264,426 
Trace fastener, G. J. Cave . . . . . . . . . . . . . . . . . . . . . . . . 264,439 
Trap. 'See Steam trap . .  
Tree. See Whillletree. 
Tricycle, J. A. Edmonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,674 
Trunk handle, W. Goodison. . . . . . . . . . . . .  . . . . . . .  . .  . .  �64,687 

Tug loop, harne, A. L. HilL . . . . . . . . . . . .  ; . . . . . . . . . . .  264,584 
Turning machine, ring, C. E. Frick . . . . • . . . . . . . . . . . .  264,825 
TWine holder, F. F. French . . . . . . . . . . . . . . . . . . . . . . . . .  264,682 
Umbrella, folding. P. F. Maguire . . . . . . . . . . . . . . . . . . . 264,544 
Valve. See Air compre�sor valve 
Valve, balanced, West.ley & Kraft . . . . . . . . . . . . . . . . . .  264,538 
Valve, balanced, J. E. Wright . . . . . . . . . . . . . .  , . . . . . . . . 264,003 
Valve, bel anced rotary. J .  S. Glenn . . .. . . . . . . . . . . . . 264,525 Yalve, balanced s lide, C. E. Biddison . . . .. . . . . . . . . 264,612 
Vehicle spriug, W. L. Russell . . . . . . . . . . . . . . . . . . . . . .  264 ,770 
Vehicle, two-wheeled , W. J. Wayne . . . . . . . .  264,497, 26c!,49A 
Voltaic battery plate, A. Brown . . . . . . . . . .. . . . . . . . .  264,618 
Wagon brakn. J. Barsaloux . . . . . . . . . . . . . . . . . . . . . . . . . .  264,c!33 

Wallon jack, A. O. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,822 
Washer. See Composite washer. 
Washing m'

achine, J. C. Hackuey . . . . . . . . . . . . . . . . . . .  264,689 

Washing machine, M. Si lveus . . . . . . . . . . . . . . • • . . . . . . . 264,781 Washing machine, H. A. Williams . . . . . . . . . . . . . . . . .  264 .809 
Watch case. Speckhart &; Vogel . . . . . . . . . . . . . . . . . . . . .  264,579 Watch hand and roller remover, W. Hart. . . . . . . . .  26H31 
Watch regulator, J. P. Stevens . . . . . . . . . . . . . . . . . . . . . . 264.787 
Watch regulator iudex, F. A. Curpen ' , . . . . . . . . . . .  264.632 
Water closet, Hay &. Leckey . . . . . . . . . . . . . .. . . . .  ' " 264,693 
W ater meter, rotary, J. Johnson . . . . . . . . . . . . . . . . . . . . 264,702 
Water wheel, G. W. Stansell . . . . . . . . . . . . . . . . . . . . .  264 .485 
Weighing machine, J. B. Atwater . . . . . . . . . .  . . . .  264,432 
Well boring and stone drilling machine, Vander-

slice & Banks . . . . . .  . . . . . . . . . . . . . . .. . . . . . . . . . 264.799 
Wbeel . See H arvester wheel. Water wheel. 
Wheelbarrow, J. Devey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,637 
Wheelbarrow, H. M. Loomis . . . . . . . . . . . . . . . . . . . . . . .  264,"20 
Whlilletree. C. Ammarell . . .  . . . . . . . . . . . . . . . . . . . . . . . .  264.600 
Whistle, steam. W. Barnett. . . . . . . .  , . . . . . . . . . . . . . . .  264,6U6 

Wind engine. H. J. Relyea . . . . . . . . . . . . . . . . . . . . . . . . 264,757 
' W ire. barbed, A. J. Upham . . . . . . . . . . . . . . . . . . . . . . . .  264,495 Wire barbing machine, D. C. Stover . . . . . . . . . . . . . . . . 264 .488 Wire lifter and carrier, barb, T. McCosh . . . . . . . . . .  261.547 

Wire reel hand le,  barb, M. M.\ShelJaberger . . . . . . . . 264,778 

Wire rope, machine for making, A. S. Hallidie . . . .  264,529 

Woven bag, J. E. Grauwiler . . . . . . . . . . . . . . . . . . . . . . . .  264,526 
l' oke straps and chains, attachment for neck, 

lIayden & Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  264,880 

DESIGNS. 
Bowl , fruit. G. E. Hatcb . . . . . . . . . . . . . . . . . . . . . . . . . . 13.800 
Carpet. O. Heinigke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,8H2 
Carpet, II .  Hnnt ." . . .. .. .. .. .. .. . . . . . . . . . . . . . . . .. . . .  18,303 Carpet. G, Lee s . . . . . . . . . . . . . . . .  . . . . . . . . .  . . .. . . . . . . . .  . . .  13.305 
Carpet, G. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,311 
lJ'ireplace, W . . TweeddaJe . . . . . . . . . . .  . . . . . .13,306 to 13,310 
Stationery. D. I,. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,3J2 

Trimming, L. Koenig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,804 Toy money bank. G. S. Crosby . . . . . . . . . . . . . . . . . . . . . . 13,298 Vase. fiower, G. E. H atch . . . . . . . . . . " . . . . . . . . . .. . . . . . 18.301 
Vase. hanging, R. L. AUe" . . . .. . . . . . . . . . . . . . . . . . . . . . .. 13,297 
wbidoW ijbade, E. J, llamm, . .  " . . . . . . . . . . . . . . . . . . . .  l3,2OO 

TRADE MARKS. 
Cement, Portland, Portlaud Cement Fu.brik 

H Stern," 'roep1fer, GrRwitz & Co . . • • . • • . . . • . • • • . •  9,687 

Cigars, Hirschhorn & Bendhelm . . . . . . . . . . . . . . . . . . . . . . 9,683 

Edge tools, certain, Collins Company . . . . . . . . . . . . . . . . 9,681 

Flour, prepared, P. Thorpe . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,688 

Medicated p laster, H. C. Daniels . . . . . . . . . . . . . . . . . . . . .  9,682 

Medicine, proprietary. R. l:{. Gareau . . . . . . . . . . . . � . . . . .  9,680 

Spool cotton or thread, S. B. Nichols . . . . . . . . . . . . . . . . .  9,685 

Thread, spool, S. B. Nichols  & Co . . . .. . . . . . . . . . . . . . 9,686 

Tobacco and cigarettes, plug or chewing and smok-
ing, J. B. Pace TobaccQ Company . . . . . . . . . 9.669 to 9,679 

'i'obacco, ciga .. and Cigarettes, chewing and smok-
ing, n. M. Mendel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,684 

Type writin macblnes, H. H. Unz . . . . . . . . . . . . . . . . . 9,690 

Wire, barbed, Wash burn & Moen Manufacturing 
Company . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  9,689 

Inside Page, each insel:tion - • •  ,,� cents a line. 
Bacir Page, ench ill sel'ti oJl • • •  $1.00 n line. (About eight words to a line. I 
Engraving8 may head adver tisements at the same rate 

per line, by measurement. as the letter press. Adver­
tisements must be received at publication qtfice as early 
as Thursday 'ffW1'ning to appear in newt i88'Ue, 

The !tlilies of the Carolinas Use 
Yan Duzen 's  Patent f't.am Jpt Pump. 
Far superior to any other Jet Pump for practical service. Made of Brass j has 
no valves, no moving �rt8, no small Qpenings. Will pump Dirt:!'L Sandy, Gritty. H ot, or Cold Water. Will raise 
water to 50 Ieet vertically. Can be used 
with hose. II arranted reliable and satis­
factory. Prices from $1 up. Capacities 
800 to 20,000 gal. per hour. Demand this 
pump and take no cheap substitute. 

i�rifffZ'lJ·:·;�IFT, Cinci nnati, O. 

W ANTED .-Party to pateut valuable Invention to pre-
leJ�r:s�

u
ft: BOlld'�t:t�M\ll�m''I{;'i ... g �t��;�� % rlk"��ri: 

The Detroit Lubricator Co.'s 

Gontimlolls Feed 111nricator Cnps, lJ'or Oiling valves and cylinders of s.team engInes, by the only perfect 
'Fr��?dT{feIl�Ru�j:s::'�N ����� 
drop. by drop, into the colnmn of 
steam , where it vaporizes, thus 
becoming a STEAM LUBRICA�T, 

g
lli

�li.;e:te"�: el",iJ pcaiiI'i:'cei� 
biack or white. light or heavy, may 
be used. Saves from 50 to 90 per 
cent. in oil  and wear of machinery, 
thus paying-for itself several times 
a year. A cup will be sent to re­
sponsible parties on twenty days ' 

�iiI!lP'''I �l�':h�le�e�}r��iin!�r?rdering, give 
� .  NOTICE. The first Lubricators ever made, showing the 011 paSSing drop by drop through a trans­
parent water chamber, were devised by us, and the same 
6��l�ife�rg;r:�e��fofi1��e I�:!�r�J���rg:d °iri

n:�:�a1 hotly contested legal contests. Our customers, there­
fore, need have No J?enl"" in th eir l'nrcll u fl' ''  and 
Use. We are the sole owners of the " Sight Feed " fea­
ture as claimed by UB, and we shall hold purchasers and 
users responslble who are encroaching upon our rights 
by the uJ}�')'f�m'l.,°f lU 8iii"(JA ,M1tes

� o . ,  
O ffice, 98 C�d8wold �u· .. e 1 .  D etroit, Miell .  
NOTm.-In our recent suit a

§
alnst the American Lubri' 

��
t
3ie C(f:'s�t�:;���· �:;��f�in:;I�f�g Stv:��er sr:��tl:.���1 feature, a decree was rendered in our favor August 20, 1881. Name this paper. • 

Van Duzen',. Pat. LooRe Pulley Otler 

HA S Highest Indorsements, Enviable Reputation, Scientific Pedigree. 
A two years' test by conservative 

manufacturers of national reputa­tion has shown It to be the 01!J!i per-

�:. ���t��!.rr��ren� 
(?���a�����:n��� O. 

WOOD-WORKING MACHINERY. 
_Universal Wood Workers, Planing, Matching, 

�a'::�:��d�'w�:�� a�a'\v���1Ika��fJ�fy, ��.
ch

i
ne

s, 
B E N T E L ,  M A R C E DA N T  & CO. , HAMILXON •. OHIO, U. S. ·A. 

BOOKWAJJI'ER E�GI:\E. 
Compact. Substantial. Econom­
ical, and easily managed : guar­
anteed to work well and give full power claimed. Engine aud 
�r���� W��;t�t��,CI�ri��e Uf"v,; 
Kri1tO'ASEl POWER. ,  . .  " . $240 00 4,. " " . . . . . . . .  280 00 
6� u u . . . . . . . . 855. 00  
� "  " .. . . . . .  440 00 

lAt�ns c���tri:�g��' O. 
or 110 Liberty ����e\?o&�o, 

[OCTOBER 1 4, 1 882. 

M I N E R A L  W O O L .  This lJ'ireproof and indestructible material success-
��f!l�[p�������S:nOsfs���td���:gi�tig�e�de�f�:.���t�[31� partitions. fioors of dwellings . 25 cts. per cubic foot. 

U. S. MINERAL WOOL CO., 16 Cortlandt St .. N. Y. 

This Tool will be appreCiated by every machinIst. It is accurately made, of tile Best Steel, and is of the most approved form. PRICE aO CE� T�. 
WILEY & R U SSE LL M }'Q. CO., 

GREENFIELD, MASS. 

Makers L ightn i n g  Screw P l ates, Bolt 
Cutters, F i n e  Taps and D ies, etc. 

REDIlNG1'ON 1'YP.:·WRITER. 
Warranted. Satisfactions':uaranteed. 
�Ji��;�'11OJ�r�����

e
R·EM'i���

0
6:t&

i
!'i 

SONS, M anufacturers, or WYCKOFF, 
SEAMANS & BEN I�DICT, Sale Agents, 
281 nnd 288 Broadway , New York. 

DOBBIES PATENT DERRICK 
AND BOOM HOlSTER 

BY 

HEAVY PUNCHES, SHEARS, 
Boiler Shop Rolls, 

Rad i a l  D r i l lS, E tc. · 
SEND TO 

H I LLES &. JONES 

WITHERBY, RUG(J- & RICHA RDSON, Manufacturers of Patent Wood Working Machinery of every descrip­
tion. Facilities nnsurpassed. Shop formerly occnpled 
by R. Ball & co., Worcester, Mass • . Send for Catalogue. 

PAT E N T S .  
MESSRS. MUNN & CO" in connection with the pub­

lication of the SCIENTIll'lC AM lmICAN, continne to ex­
amine Improvements, and to act as solicitors of Patents 
for Inventors. 

In this line of bnsines. tbey have had thirty·flve 
years' experience, and now have ,'nequaled facilities for 
t.he preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. A Jl business 
intrusted to them is  done with special care and prompt­
ness, on very reasonable terms. 

A pampblet sent free of charge, on application, con­
taining full information a bout Patents and how to pro 
cure them; directions concerning Lftbels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As. 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We also send. free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securiDi 
patents in all tbe priucipal countries of the world. 

lBVNN & C O . ,  SollcUors ot' Patentos, 
261 Broadway, New York. 

BRANCH OFJ"ICE �Co�er of F and 7tb Streets, 
Walibillgton, D. C. 
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OCTOBER 1 4, [ 882.] 
Edwards's Works on the Steam Engine; 

T H E  

Practi�l Steam En[ineer's ' Gnide 
In��e �r:If.n, C�m!lf���gl!;,a��dM:�8f�m;g,� o��::.: Steam puf' Boilers, Injectors, Governors, Indicat­ors, Plsto and Rings, Safety Valves and Steam Gauges. F the use of Engineers :F'lremen, and Steam Us�!.L By Emory Edwards, M.E. Illustrated 
N,J�� e

4���!'S�s·P�i��°:f2�50�dit!On. In one volume. 

A Cateelll8m T�E Marine Steam En[ine, 
For the use of Emdneers, Firemen, and Mechanics. A Practical Work for Practical Men. By Emory Edwards, 

:r·fJie ����t����r�E�:�::'Vi1ft�r�njldl.�tg,f, "E�'J:li:� and Revised. In one volume. 12mo. Price $2.00. 
Modern American Marine Engines, 

Bo i lers ,  and Screw Prope l le rs, 
Their Design and Construction. showing the Present 

��jl���eBoii:creer��8\:emi¥:ft�dESf�t:�r:��n� �t���s� Charles W. Copeland, Charles E. Emery. Robert H. rl'hursf.on, Thomas Main, Thomas Jackson. Geor�e H. Reyno l ds, William H. Hu:tl'man, H. L. Stellwagen, John Roach & Son, Tile \I'm. Cramp & Sons Ship and Engine Building Co., The Harlan & Hollingsworth Co., The Pusey do JQnes Co., H. A. Ramsay & Co., The Atlantic Iron Works. The Morlfan Iron Works, The Herresholf Manufacturin� Co .. � .  C. & A. E. Rowland, Delamater Iron Works. The New York Safety Steam Power Co., The United -tates Bureau ot �team Engi­neering. etc. For the Use of En�neerSt Draughtsmen, 
rH�sfr':t{��e'l,"inilsl��:�t�fimabo"ilt::�'l:t��·;,ri:e most recent American Marine Engines, Boilers, and Screw Propellers. In one volume. Quarto. $5 00. 
llr The above, In' any oj our Practical and Scientijlc 

Books, sent free of postage, at publtcati<m vriee to any 
MareSS in the world. 

IF'" Our new and revised Catalogue of Practical and Scientific Books, 96 pages 8vo. together with our other Catalogues, the whole covering every branch of Tech­nology, sent free, and free of postage, to any one in any part of the world who will send his address. HENRY CAREY BAIRD & CO., Industrial Pnblisbers. Booksellers, and Importers, 810 WALNUT ST., PHILADlllLPHIA, P A. 

Proposals for Dredging. 
Potomac River Improvement near Wallh­

Ington, D. C .  
U .  S. Engineer Office. 2136 Pennsylvania A venue, 

WA SHINGTON, D. C., September .27, 1882. 

tnS:h�L�cPto���)t?Je��!ea�nJ�s'gI�:��n:CjJ. J.r��fii�� received at this office until 11 A. M, on MONDAY, Octo­ber 00, 1882, and opened Immediately tbereafter. 
se��� ������a��ot���g�uo�cd�:�g!�g is One Minion 

Blank forms on which proposals must be made, speci­fications, and any desired information can be had on ap-plication to this office, PETER C. HAINS, Major of Engineers. 

J £itnfifit �,ttltriratt. 
C h i cago, J u n e 8, 1 882 . 

We a re M.O R E  T H A N  SAT I S F I E D  w i t h  o u r  P i ctet R efr ige r at i n g  M a c h i nes, 
and co n s i d e r  t hem THE B E S T  I N  T H E  M A R K E T. We h ave two of the 
l a rgest s ize in full o p e rat i o n .  .A::E'l.Df.l: O'OR. db c o .  

l'our attention 1 11  called t o  above certificate. 

THE PICTET ARTIFICIAL ICE CO., Limited, 
P. O. Box 30S3. 142 Greellwicl� S treet, New York. 

Edwin Alden & Bro.'s 
Advertis ing Agency I 

We own and control over ,200,000 worth of Advertising 
Space in the best Newspapers in the United States. 
Estimates and Special Lists sent free on application. Our American NewMpaper C!atalogue, 725 pages bound in 
cloth, sent prepaid for 1& 1 .£)0. Address 5th and Vine Streeti. 
Cincinnati" or ISO Nassau Street, New York. 

W ANTED.-PA'rENTS TO BUY OR M ANUFACTURE. Give full particulars. DuPlaine & Bach, Chicago, Ill. RUPTURE 
wi h t ' tl th ' j t i 11" t 50 :l��a�;m�e, 'l.'8g.e ����o& C��s, M��iJ:n� 6'i�ke, 

gur��. J.toElk�'k�1";,sO��{hOde '�rilVe �"&��ad��;. Wew York. His book. with Photographic likenesses $12  A WEEK. $12 a day al homeeasilymade, Vostly of bad cases, before and after cure, mailed for lOc. ontfit free. Address TRUE & Co., Augusta, Me. 
B I B B ' S  Celt brated Original 

BALTIMORE 
FIRE-PLAOE HEATERS To 'Warm upper and lower rooms. 

Tbe handsomest, mQllt economioal 
Coal Stoves in the world 

B. C. BIBB &. SON Foundry. Oftioo and Salesroom., 

B:itt�;:�b��tMd. 
MARBLEIZED SLATB MANTELS. 

1dr.8encl lor CirCUZar8. 

GEOltGE WESTINGHOUSE, JR., RALPH 
PresUZent. Sec'y 

The Westinghouse 
W.JII make Special Contracts 

Speed Machin ery, to 

THE WE STING 

BAGALEY, 
&: Treas. 

H, H. WESTINGHOUSE, 
Superintendent. 

Mach ine Company 
with Manufacturers of High 
DRIVE DIRECT with 

HOUSE ENGINE 
WAN TED. - A FIRST· CLASS BRASS Send for 1ll1ia Moulder cap�ble of ranning Brass ]'oundrI; successfully. 

Ulle of Belts. 

8 Q L I C I T E D . 
·trated circular.to 

Statj,H\\f'iEN��ai\'d:'''l�G''(!b�,\1''��'f;'i,�\ao�, West Va. • The Westi nghouse Mach i n e  Com pany, 
FOR SALE.-!ltat'e and County Ri�hts for a valuable Works at Pittsburg, P,a. 92 & 94 LIBERTY STREET, NEW YOR K. 

���i:,�sbfi.:'lrE�����I�Jlti�!��r���e'!�r';;�o:Op!�iSSion. 
SPEAKING TELEPHONES. W ATOHlVIAKERS. 

F
An Illustrated book and 12 elellant Chromo 

ree Advertising Cards. Send your addre." and a three cent stamp to the Aetna Curd Co., 
lOt Fulton St., New York. P. O. Box 27'M. 

AGENTS Wanted :�h'''d .. m.lllu.tr.� .tnud. 
WQ,ks of cha<acte<; gl"eat VAdety, Books & Bibles 
low in price; selling fast; needed everywhere ; Liberal tenDs, Bradley, GllI'retsoD 11 <:0.. 66 N. Fourth St., Philadelphia�. Pa 

GO�1!l! 
PEN. �� 

PENCILS, HOLD ERS, CA SES, &c. 
The C A L L I -C R A P H I C  Pen. 

A GOLD PEN and RUBBER HOLDER. contllini!lg Ink for several days' writing. Can be carried in the 
f?;��e t�';��:e::::��:I�ri��lVif,;tStt'Wl jililJ';:sons 

M A B I E ,  TO D D 81. B A R D, 180 BROADWAY, NEW YORK. Send for PrIce-List. OUR GOODS .ARlll SOLD BY ll'IRST-CI,ASS DEALERS. 

CI,A U K' S  Run SER 'VHEEI,S. This Wheel Is unrivaled for durability, simpliCity, and cheapness. Ad'tpted for Warehouse and Platform Trucks, Scales, 
�1ae�)sC:::�:e��d �l;ct���it�J t�fc:�fe� free. G EO, P. CLARK, Windsor Locks, ct. 

FREE -sendJour address. with two 3·cent .tam�, . �e� Y �!. :� R!���e },ii� �ee8:ni8t.�t �f 
• imported cards, together wtt't our new illustrated book and mrd price list, 

SEND TIl LON DON.BE RRYs-,ORTON --- P H I LA p A  F O R ---· 
THE BEST BAND SAW BLADE 

WHEELER'S PATENT WOOD FULER Fills the pores of wood perf"ctly, so that 'smooth finish 
Is obtained with one coat of varnish. Send for circnlar. 

IS XLZC.A. T:E ::J? .A.ZNTIS_ Most durable in the market. Sold In Paste, only needln!l" thinning with Raw Oil or Turpentine, one gallon pro­ducing Two GAT,LO X S  OF PA t�T. Send for sample card ot colors. BRIDGEPORT WOOD FINISHING ·CO., . 
40 Bleecker Street, New· York. 

1'HI<; UJJ<:UICAN UEI.I, '!'!iI,I<;PHONI<; CmIPANY, W. H. FOltBES W. R. DRIVER, THEO. N. VAIL, 
.Pre<Jident. Treasurer. Gen. Manager. Alexander Graham Hell ' s  patent of March 7, 1876, 

r�r:3i�i irlgr��y:g��l o�oc:�t�i;e¥ef��������a���t the voice of the speaker causes electric unduJatiOl;t,B corresponding.to the words spoken, and which articula-
�g�sJ�����i����� a:!���\�t::gY::�ir ��. t��c�Ti��::t 
r::��r�l�:Uf�se t�a�:;rta��:e����l�fn�a i�i�;�ab�� 
l'�:;Ji�!n�dhi:.Jn!i';:'e':,sc���';,"t��n���arg� �:rle�: This cotnl?"riy also owns and controls all the other telephoaic loyentions of Bell, Edison, Ber;iner, Gray, Blake. Phelps; Watson, and others. 

Wey:g�E::sef�tr!ii��: t�ri,:�gt�g,oa��PffJ�1:ri�:Biems can he procufl'd directly or through the author zed 
agXftt:ey!�g�n��b'!:�lried except from this company, or its authorized licensees. are infringements. and the makers. sellers. and users will be proceeded against. lnformatlon' furnished upon application. Address all communications to the 
AMEltI () A N  H EI,I, 'i'EI,EI'HONE COltlPAN l', 91) l1'lilk Street, nOSI 011, Ill ns ... 

Before buying latbes, see the "Whitcomb;' made by A1>j:ERICAN WATCH TOOL CO., Waltham, Mass. 

$ 6 6 fl week in your own town. ' Terms and $5 outfit free. Address H. HALLETT & CO., Pori land, Me. 

KEMP'S MANURE 
p 

T E L  E P H 0 N E Wg�f:s �':,t. G�r.�en�l'e�i 
Wire. IIlus. Cir's free. Holcomb & Co., C leveland, 0 . .= 

$5 to $20 per day at home. Samplesworth $5free. Address STINSON & Co. , Portland, Me 

RUBBER BACK SQUARE PACKING. 
BEST I N  T H E  WORLD. 

For Packing tbe Piston Rods and Valve Stems of Steam Engines and Pumps. B rejl1'esents that part of the packing which. when In use. Is In contact with the Piston Rod. A, the ela.stic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet creates but· little friction. . 
This Packing i. made In lengths of about 20 feet, and of all sizes from � to 2 Inches square. 

JOHN H; CHEEVER, Tl·eas. NEW YORK BELTING &\ PACKING CO., 29 Park Row, New York. 
SPECIA L  NOTICE.-Owing to the recent I( .. e;'t fire in the " World "  Buildilllr,Onl' oWce bns 

been )'eilloved as o.ho\'e. 

" B L A K E 'S C H A L L E N C E " R O C K  B R E A K E R .  

21 

Pateuted November 18, 1879. 
For Mncn dam Rond making, Ballasting of Itaih·ollds. Crushln� Ores, use of 11'011 Fll1'llItcPS, etc. Rapidly supersedlnor our older style., of Blake Crnsher on account of Its superior strength, effici­encY, and silmplwi/,y, Adopted by Important Railway and Mining Corporations, Cities, and Towns. First Class Medals of Superim-i/,y awarded by American Instltnte, 1879 and 1880. 

ll LAl(E CIW S H lm CO • • Sole Maliers, New Haven, Conn. 

CH A RL ES  C HU RC H IL L  " C O . ,  
Cross Street, Finsbury, London , E. C. , England .  

N E W YO R K  O F F I C E ,  496 C R E E N W I C H  ST.  
W e  have been introducing Americau Machinery and Tools i n  Great Britain, the Bri tish 

Colonies, and the European Continent since 1862, and are the agents of many of the largest 
American manufacturers. 

H!tving extensive facilities and connections, we are prepared to introduce new goods. 
especially in the line of Machinists' an d Woodworking Tools and Machinery, and would 
invite manufacturers to confer with our N ew York office, where full informa tion will be 
given. . 

253 

D L.A.IS'X'. 
IRON REVOLVERS ,  PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H .  & F. M .  ROOTS, Manufacturers, 

CON N ERSVI LLE, IND. 
B. S. TOWNSEND, Gen. Agt . , 6  Cortland St. ,8 Dey St., 
COOKE & CO.,  Selling Agts . ,  6 Cortland Street, 
JAS. BEGGS &. CO., �elling Agts. 8 Dey Street, 

, N"E� Y<>El.�. SEND FOR PRICED CATALOGUE. 

T H E  B I G G EST TH I N G  O UT.  �l���tl::�� 
free (new). E. NASON & Co., 111 Nassau St,. New York . 

'l' H E  

R IDER  COM PRESSION 
P U M P ING  E N G I N E  

(Hot Air), for city or country resi­dences where it is required to raise a supply of water, Is the most Per/ect pumping Machine in the market. Its marvelous Simplici/,y, absolute Safety. great Economy and Effectiveness, ren­a.e.r it far superior to all others. Can 
��;tfo����ro��:XliJi�:t�:�igtei�on. 

CA IUlUE Y E It & SA Y ER, 
93 Liberty St . . New York, and 20 W. Lake St., Chicllj(o, lll. 
Please mention this Paper. 

THE PORTER-ALLEN 
H igh Speed Steam Engine .  ADDRESS 
SO UTHWA ltli. FOUNDltY & MACHINE CO ., 430 Washington Ave., Pbi latlel pltilt, I'a. 

An engme tbat works 1'1 Itbout Boiler. Always ready to be started ands�J<�".N; ':�1)��ll\Lprer. 
C O N VEN I I' l'i t:E.  Burns common Gas and Air. No steam. no coal, no ashes, no fires1 

mn7lll1,��jjfi;1��""", ��m�:f��rat��d:��� insurance. 
'l'HE NEW O'l"J'() SlLl�� 'l' GAS E �G I !'i E. 
Useful for all work of small statlonary stea� en�ne. 
��I1i\'Ma: .. J1 �h�; ���:c�: !;iil bl' ��:Jt�I:?,IJhilt: Pa. A .  (). lUal\Jl i u �, 88 Dey St. , New York, Agent. 

I)AY �E'S A U'l'OMA'l'I C ENGI N ES, 

Arrester. 

o "<II OJ .-J 
rd 
� 
;:::: � 
t.: � 

R el i able, dura b l e ,  and �confn"ica l . 1..vW !wrnish a 
horae power with one-third le.s fuel and water than any otheT 
en[fi;ne bwilt not fitted with an automatic cut-oll'. �end 
��fc:��ustratel C,��I'1X"y'�\,' .{; fgMr��rmation and 

nox l � O ' .  ()orn ing, N. Y .  

M AC H I N E RY 
of every description. 121 Chambers and 100 Reade Sts., New York, 'fHI'; GF.ORG ll: PLACIlJ MACmNl�RY AGENCY. 

N U T  T A P P I N C  
M A C H I NE. 

D U R R E L L ' S  P A T E N T. ' �? � Maq��nei,� l�., + spin.�les. 
" 2  " 600 " 8 " 

CapaCity of 7 SpIndles. 8,000 per 10 hours. Acknowledged to be an indispens­able tool Manufactnred by 
HO WAltD B R OS.,  

ll'l'edonia, N. -Y. 

FOR A 

CO M B I N E D  

Punch and Shears 
ofheautiful design. of great strength . and capacity. and thoroughly reli­able, address 
LaIllbe.rtville I ron Works, 

LAMBERTVILLE, N. J. 
SIlEPARD'S CEl,EBUATED .eo 

Screw C utti ng  Foot lathe, Foot and Power Lathes, Dri1l Presses, Scrolls. Saw A ttachments. Chucks, Man­drels. Twist Drills, Dogs. Calipers. ' ·  � u n  
] �i g h t " { � n s  lU n clii t HHs, etc. �end for cataloguf' of outfits for amateurs or artisans. Address 

H. L !; 1 I 1, I 'A UJ) & ()O., �& a .  34.l & S43 West Front St.  ()i uciuH uti , O. 

THE  DUPLEX I N JECTO R .  The constantly Increaslng demand for this Bailer Feeder proves its superiority over other machines now in use. Send for illustrated circular and price list. Manufactnred by JA 1UES J EN l{ S, D etroit. M ich . 

. Amateurs, , Bla4k.,mij'hs, etc. lQr O(l,talQgue, and state what kind 
or 'holt lOll te<juire. TALLMAN .& McFADDEN, 

Got Ilarko� S� .. 1'1IJl1l4.QJl>1Ila, Pa, 

© 1882 SCIENTIFIC AMERICAN, INC
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�dlltttiStmtuts. 

Inside Pag;e, eaclt . insertion • • •  7:J .cent8 a Une. 
Back Paj{e. eaclt insertion • • •  81.00 a Une. 

(About eight words to a' lIne.) 
Engraving8 may head advert2sements at the same 'I'ati 

per line. l;y meaffUrement, as the letter P'l'e86. Adver­
tisements mU8t be received at pui)lication Qjft� as early 
as Thursday rrwrning to appeal' in next i8sue. 

SMALL STEAM ENGINES. 
We build seven sizE'S, from 

horse power ; both vertical 
tal. adapted to the needs of .ms:Chln.lst_";-
f�i�:�:: laundrymen, dairymen, 

These Engines are suitable for any 
purpose requiring cheap and rel iable 
power. 

�:�J'Fo�
e
:r:�

e
lli�����t��a;!.ic�

O
jjst. 

Chas. P. Willard & CO. , 
20 LA SAL L E  ST.,  

CHICAGO, I LL. 

fl·W. d ORMS' 
. �AS'lrl'Da 

ASBESTOS !!ITEAM PACKING. 
ASBESTOS WICK PACKING. 

A S RESTOS FI.AT PACKING 
ASBESTOS S H EA 'l' H I N GS. 

• 

ASBESTOS G-� SKETS. 
AS BESTOS BUII.D ING FELT. 

lIlade of strlctlv pure Asbestos. 

P R I C E S  R E D U C E D. 
H .  W. JOH N S  M ' F ' C  C O . ,  

8 7  M a ld e n  Lane,  N ew Y o r k ,  
Bole Ml,IIlufacturers of  H .  W. JohIls' Genuine 

ASBESTOS LIQUI D PA INTS. ROOF 
PA I NTS, ROOFING. S'l'KA J'tl PIPE 

AND BOI I.E lt COVERINGS. 
C EMEN'l'S. ETV. 

Descriptive price lists and samples free. 

D iamonds ,:.� Carbon 
For all kinds of 

Mechanical Purposes. 

Carbon far Mining Drills 
A SPECIALTY. 

Best quality at the lowest 
price. 

The Oldest Established 
House in the U. S. 
J. DICKINSON. 64 '':�\'b:fl.eet. 

CATARRH. 
On rece'ft of '2 will send receipt. WllI cure Or give 

permanTdl:��:
f
j. ��W�Ws�SJ:'o��v'k� (l�Y�,,&., Ill. 

Stevens' Roller Mills, 
FOR 

GRADUAL REDUCTION OF GRAIN. 
Manufactured exclusively by 

'.rHE JOHN '1'. N O YE IUFG. CO • •  Burutlo. N. Y. 

RO C K  D Ri l lS & A I R  C O M P RESS ORS 
1 I N G E RS O l l  R O C K  D R I L L  C O . , 

P A R K P L A C E:  N E W  Y O R K .  

MACH I N I ST S' TOOLS.  
NEW AND IMPROVED PA1"lERN8. Send for new ll!ustrated catalogue. 

Lathes, Plan ers , Drills, &0. 
NEW HAVEN MAN U F AC· •. ·Ua.NG co., 

!\lew l I aven, Conn. 

ERICSSON'S 
Now Caloric Pnmpin[ Enruno 

FOR 
DWEI.LINGS ANI) CO UNTRY SEATS. 

SImplest cheapest, and most economieal...r..umplng engine 
i'�s�ii't'����fe�'l��d'fo�C�an�3p�,\':'h�r.rat

e
. 

DELAMATER IRON WORKS 
C. H •. DEI.AMA TER &: co •• Pl'opl'Ietor •• 

No. 16 Cortlalldt Street, New York , N. Y. 

IflhQllLLMfi 
At Low PrleeR. I.al'lre ARBarroo' Srocik. A. &: · P. BROWN, 43 Park Plllce. New York. 

ESTABLISHED 

.,. '" .  C ..  T'cO D O ,  
ENGINEER AND MACHINIST. 

Flax, Hemp, Jute, 'Rope
h
0akum, and Bagging MachinerY"Steam Erurines, Boilers, 

etc. Sole agent for May er's New Patent Acme Steam ",ngine 8.lufForce Pump 
combined. AlsO owner and exclusive manufacturer of 

Th!��!e� a!����b�a�!!d �oO��J! O��h��W�!!n!:v1ng 
Prlntlnr

c
sses, pumping water, sawing WOOd, grinding cOjJee�'f.t c:t�, 

tg3{J�ing 
10� 

p�c::r,tcnlturaJ. and mecha.ilical purposes, and are e 

1 Horse Power, $150 
I
i%' Horse Power, $190 

2 Horse Power, 245 2% Horse Power, 275 
3 Horse Power, 290 4 ·  Horse Power, 350 

Send for descriptive circular. Address 
J .  C. TODD; Paterson, N . J., 

O r  N o. 1 0  Barclay St . , N ew York. 
T EL E S C  0 P E S  M,=?:.'":ha:�.".�1fM::� 

mmnet.".. and Oompass ... R. & J. B .... CK.  
. ManufactUring Opticians." Philadelphia, Pa. 

m:Jr Send for Illustrated rriced Cataloll'ue. 

ROOFI NC. · 
!lor steep or fiat roofs . Applied by ordinary workmen 
at one-tlilrd the cost of tin. Circulars and samples free. 
Agents . Wanted. T. NEW. 32 John Street, New York. 

BARREL, KEG,  
HOGSHEAD, 

AND Fan and Sta.ve 
Stave MaChinery..

.. 

. ... . 
50 varieties 

'manufactured by " ".. . .. 

E, & B. HOLMES, '" 
' • •  

Buffalo. N .  Y. Head RoundlDg. 

Double Screw Paral le l ,  Leg Vises. 
M.'1\�'ii�t��IlifIgr� .J.,�.��t�r. ��r. Vise 

g. V E RT I C A L E N C I N E S • 
\' : T H E  B E ST I N  T H f�  M A R K E T ';.1 ' 'i:, AT R E A S O N A B L E  P R I C E. S  ' .  
.1 • M A N U I="A.C T L: f� E D  B Y " .  
', ' P H O E N I X  FOUNDRY MACH CO . . 

_� _ , 1 ,_ SY R ACU S E . NY. ,' " 

THE J. L. MOTT IRON .W{)RKS, 
S S  and 90 Beelunlln S t  • •  New York. 

))elnnrest,'s I.Jatent Water Closets used · a1moBt 
exclusively In all fine work. Demarest's Water 
f���:re�

t
rttl��t��

d
����&�;��c:.

r 
W:!�g:'�I�

in
'f�.:�S 

Batlts unequaled for beauty and cleanliness. eani· tlli'y Good .. of all kinds. 

WM . A. HARRIS. 
. PRO V I I)ENCE. R. I. (PA RK STREET). 

Six minutes walk West from station . 
HA iiJi'i'S:c'onti'SISe'E

o
N GiNE With 

T h e " M O N I TO R . "  
A NEW I.IFTING AND NON. 

Best BOUer Feeder 
In the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Ste8.lD Pressure. 

LIFTING IN JECTOR. 

Al.<o Plltent 

E J E CT O RS 
OR 

Water Elmtors, 
For Conveying 

Water and Liquid, 
Patent Ollerll, Lu­brleators, etc. 

J.'IIT .A. 'rEl[.A.J.'IIT do :Z:>:R.:IiIYFUS. 
Send lor catalogu.. 92 " 94 Liberty St., New York. 

P""rometers For showing heat of 
!J • Ovens, Hot Blast Pipes, 

Boller Flues. s
w

erheated Steam\ 011 StillS, etc. 
HENRY . BULKLEY

i.�'b�o���§�:�
e
¥orll:. .. COLU M B IA 

. ' .  B icycles. . . Thouslinds In dally use by doctors, ; � lawyers, ministers. editors, mer .. 
, chants, etc" etc . Send 30. stamp 

for elegantly Illustrllted S6 page catalogue to 
THE POPE M'F'G CO •• 

1J91WllshIngton Street. Boston. lUll8/!. 

TOOPE'. P.A.TEJ.'IITT 
Asbestos Lined Removable Covering, 
Made of Felt and Asbestos. For

. ?  use on (sTEAM BOILERS and 
PIPES, Refrigerators, Meat W Cars Ice Honses and HOT and 
COLD W A'l'ER PIPES. Easily a,pplied by any one. 

Address CHALMKRS.SPENVE CO •• ll:J John St • •  New York; 

JENK INS PAT E N T  PAC K I H C  T H E  STA N D A R D 
MAKES A P E R F ECT J O I H T  

. J E N K I N S  B R O S . 7 I J O H N  ST. NY . 

FOR. LE..a...R.1VX1VG-

TELEGRAPHY 
�o��';, Of.::;�n:r·

s
�'b

rtut���
s
pJ�e r:'���'Wo��:1e��n 

size So.under, Key . .Battery. etc. Our mustrated Tele­
graph Catalogue, 82 pages, or Student's Manual of 
Instruction In Telel{raph;y, sent free by ma!! to an. y 
address.. J .  H. BUNN EI. L  & CO • •  1 1ll Li berty St • •  New YOl·k. 

Address JOHN A .  ROEBLING'S SONS Manufactur­
er�t Trenton, N. J . ,  or 117 Liberty Street, New York. . \vheels and Rope for conveying power long distances .  
Send for circular. 

EMPIRE FOR G Efiil 
Improved without Belts, Bellows, Crank Pins, !lead 
Centers. or Back Motion. Send for circular. 

EMPIRJ;; PORTABLE FORGE CO., COHO. }!. Y. 

QUICK 
Adj usta b l e  Stroke 

S HAPERS 
(Jan be (Jhanged while In Motion. 

GOULD & EBERHARDT, 
NEWARK. N. J. 

WIRE ROPE, BRIDGE CABLIS, SHIP RIGGING, 
Tramway Ropes, Champion Barbed Wire, etc. 

Oftlce Ilnd Work'" l Send for S '(JOIce and WarehouMe . 
WILKESB..lRRE, P A.. 5 price Iist' I S" L1B.E&1:1 ST., NEW fOlK. 

[OCTOBER 14, 1882. 
Engineering, Physics,  Chemistry. 

SWARTHMOR·E COLLEGE. 
Thorough COUl'1!8S of study In new butl4�rected for 

���
s
.t.a�

t
A'Jn,:z¥og����w���rr����t�1 

referenOl) to Its �ntended use. Latest and b'�t appara­
WI, macM"e'I'II, too18, etc. Experienced and painstaking 
InS�nt� Usual degrees. Also C1as�L'lIIlLal1d Literary 
��h!l':'�h�

n
gY\�1�

rs
6hf.':�eI��,,; e:r

e
Ba':'il�� 

FriendS. For. full particulars, address 10f the pro

. 

-
fessors. Qr B»WARD H. MAGILL, A.M., esident, 8'WAR'l'IUI:ORE COLLEGE, SWA

k 
MORE, Pa. 

KOBTING UNIV.SAL 
INJEdTOB 

R BOI LER FEEDI N G. 
Operated by one handle. 

Will � IFT HOT WATEfl. 
POSITIVE ACTION GUARANTEED U N D E R  

A L L  CONDITIONS. 
NO ADJUST M ENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25  FEET. S E N D  FOR DESCRIPTIVE CIRCU LAR, 

OFF I C E S  A N D  WARE ROOMS : 
PHILAOA., 12TH & THOMPSON 8TS' / N EW YORK, 1 09 LIBERTY ST. 
BOSTON, 7 OLIVER ST. CHICAGO, 84 MARKET ST. 
AUGUSTA, GA., 1 028 FENWICK ST. ST. lOUIS, MO., 709 MARKET ST.­
DENVER, COL., 194 FIFTEENTH ST. SAN FRANCISCO, 2 CALIFORNIA ST. 
RICHMOND, VA. ,  1 4 1 9  MAIN ST. 

HA RTFO R D  

STEA M  B O I L E R 
Inspeotion & Insuranoe 

C O M PA N Y  . 
W. B. F It A N Il L IN . V .  Pres' t .  J. M. A LLEN, Pres' t .  

J .  B. P I E RCE,  See' y .  

. .  I.A FA RGE " l'O RTI,AN J) C F. I'I E N ·I'. 
" UU R H A IU "  Engli . .. l'O U 'l'I. A N J) (:EIUEN'I'. " K EENE " ()Ell'IENT (Coarse 'lu ll Supel·fi lle). 

These celebrated makes of imported cements for sale 
by JAMES BRAND, 85 Beekman St., :lOew York. 

OF THllI ' 

� dttdifit �mtdtal 
FOR 1S8Z. 

The Most Popular Sdeutllie Paper In the Wo1'ld. 

OnlY S3.ll0 a Yellr. including poslag;e. Weeldy. 
I.Ill Numbers a Year. 

Thl .. wI dely ch'cula ted and splendidly Illustrated 
paper 18 published weekly. Every number contains six­
teen pages of useful Information, and a large number of 
original engravings of new Inventions. and discoveries, 
representing Engineertng Works, Steam Machinery, 
New Inventions, Novelties In MechaniCS, Manufactures. 
Chemistry, Electricity, Telegraphy, Photography, Archi_ 
tecture, .AgrIculture, Horticulture, Natural History, etc. 

All Clnsses of Reade .. " find In the SCIENTIFIC 
AMERICAN a popular r .. wme of the best scientifiC in­
formation of the day ; and It is the aim of the publishers 
to present It in an attractive form. avoldtng as much as 
possible abstntse terms. To every intelligent mind, 
this journal a1Jords a constant supply of Instructl"e 
reading. It i8 promotive of knowledge and progress In 
every community where It circulates. 

Term" of Subscription.-One copy of the SOIEN­
TIFIC AMERICAN will be sent for ane year-52 numbers­
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of t lll'ee dollRl'S and twenty 
cents by the publishers ; six months. $1.60 ; three 
months, $1.00. 

Cl ubs.-One extra COPY of the SCIENTIFIC AMERI­
CAN will be supplied gratis 101' eve'l'll club of five I)1.!bscriber • .  
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AMERICAN and one' copy 
of the SCIE"TIll'IC AMERICAN SUPPLEMEN'� will be sent 
for one year, postage prepaid, to any subscriber in the 
United States Or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray. but IS at the sender' s  risk. Address all letters 
and make all orders, drafts, etc., payable to 

lMI:UNN de:; CO . •  

26 1 B roadway, N ew York. 
To ' Foreig;n Subscribel's."",Under the facilities of 

the Postal Union, the SCIENTIFIC AMERICAN Is now sent by post direct from New York, with regularity, to sub­
scribers In Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belg!um, Germany, 
Russia. and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South A merica, 
Terms. wben s�nt to foreign countries, Canada excepted,' 
'" gold, for SCIENTIFIC AMERICAN, one year ; $9, gold, 
for l>Qtll SCIENTIFIC AME�ICAN and SuPPLEMENT for 
one year. This Includes poetage, which we pay. Remit 
,by postal order or draft to order of 

MUNN &; CO., 261 Broadway, New York. 

TPll..!!I:F,!!!q pr!���s� :&�u.JeHNSON & CO.'S INK. TenthandLom­bard Ste. Phillh'� 47Ro8e St . •  opp. DlUlne St . •  N. Y. 
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