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AN OLD TIllE '?AST LOCOMOTIVE. 
The illustration given herewith is a reproduction of 

an early Talbotype, which was, we are informed, taken 
in .1848, and which represents a locomotive built at the 
Nonis Works for the Camden & Amboy Railroad. 
The following particulars are from the Railroad and 
Engineering Jo!trnal. "We have not the exact di
mensions of this remarkable engine, nor the date when 
it was built, but believe that the cylinders were 13 in. X 
38 in. and the driVing wheels 8 ft. in diameter. The 
general design is shown by the engraving; the forward 
end of the engine was canied 011 a six-wheeled truck, 
and the single pair of drivers was placed back of the 
tire box. This arrangement required a peculiar posi
tion of the cab, which was placed very high, and was 
apparently built without much regard for symmetry or 
appearance. In fact, it looks somewhat . like a switch
man's or watchman's house transfeITed from the side 
of the track to the top of the boiler. The same lack of 
symmetry may be seen in the smoke stack, which was 
of singularly clumsy pattern. The engine probably 
burned wood, which was the general fuel for locomo
tives at that time. The valve motion was all outside, 
and was the old V-hook motion ; apparently there was 
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an independent cut-off valve, working on the back of town shops. These were of a little better appearance, 
the main valve, a not uncommon anangement. and a more modem type ; some of them had 18 X 38 in. 

" Some of the peculiar features shown did not belong and some 14 X 38 in. cylinders and 7 ft. or 7 ft. 6 in. dri
to this engine alone. The spaces between the spokes verso The writer has been told by old engineers on the 
of the driving wheels were filled in with wood, an road that they did some fast running, but had so little 
arrangement which was in use on many of the locomo- weight on the drivers that they could not handle a 
tives of the Camden & Amboy Raiiroad for a number heavy train; moreover they had an unpleasant tendency 
of years. The trussing of the' connecting rod was also to jump the track on the sharp curves which abounded 
practised on that road for a long time, and there were on the old line, which followed the canal bank between 
locomotives running with side rods trussed in the same Trenton and New Brunswick, and which was aban
way as late as 1873. The high dome could also be doned when the present line from Dean's Pond to 
found in quite a number of engines on the same road. Trenton was built, about 1863. These later engines 
The covered tender, somewhat resembling a small box were afterward rebuilt with four drivers of smaller 
car, was the pattern in general use on the road, and diameter, about 5 ft., one pair placed in front and one 
survived up to 1865 or thereabout ; it was provided b"hind the fire box, according to the usual pattern. 
with a sort of hood or buggy top on the back end, in The long stroke cylinders were retained, however, and 
which sat a man whose duties were to watch over the four or five of these engines with 38 in. stroke were in 
train and signal the engineer when anything was service for some time after the New Jersey lines were 
wrong, the bell cord passing through his seat. leased to the Pennsylvania Railroad Company. These 

"We do not know what became of this particular en- engines had larger boilers than the one shown in the 
gine, nor do we know whether there are surviving engraving, and had iron frames instead of the wooden 
records of any fast runs made by it. Some other en- I frames which appear in the original Norris type. 
gines of the same kind were built. a little later, either "It would be interesting to know whether any draw
at the Trenton Locomotive Works or at the Borden- ings of this old engine survive, or whether they have 
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disappeared with the records of its performance. The 
managers of the Camden & Amboy were rather given 
to experiments in locomotives, and the old shops at 
60rdentown would have furnished material for an in· 
eresting study had full records of the work done there 
'len preserved." 
The photograph from which our engraving was 
ade was taken by Schreiber & Sons, of Philadelphia, 

['om the original Talbotype. This original has been 
well preserved during the 43 years since it was taken, 
the only defect being the blur on the lower right hand 
corne] of the plate, which has wiped out a part of the 
pilot. ... .... 

The Dalsa1ft-bog. 

A correspondent of the Commercial Bulletin, writing 
from the Falkland Islands, which are situated in the 
South Atlantic, near the extreme end of South America, 
says: Approaching the low grounds in many of the 
islands, you think they are scattered all over with 
huge gray.bowlders, from five to ten feet across. To 
heighten the illusion, the blocks are covered with 
lichens, and grass is seen growing in their crevices 
where dust has oollected, precisely as it would in rifts 
of rock Each bowlder-like mass is a single umbelli
ferous plant-bolax-glebaria-which has been so slow 
in growing, and the condensation in constant branch
ing so great, that it has become almost as hard as the 
rock it resembles-so hard that it is difficult to cut a 
shaving from its surface with a sharp knife. Examine 
closely a lump of balsam-bog, and you will find it cov
vered with tiny hexagonal markings, like the calices of 
a weathered piece of coral. These are the circlets of 
leaves and leaf buds, terminating a inultitude of stems, 
which for centuries have gone on growing with ex
treme slowness-ever since the now enormous plant 
.:tarted out-a single shoot from a tiny seed. When 
the sun shines warm, it gives forth a pleasant aromatic 
odor, and the yellowish, astringent gum that exudes 
from the top is prized by the shepherds as a vul-
nerary. 

On most of the islands a shrub abounds which the 
people use for tea, though it bears no resemblance 
to the Chinese plant or to the famous mate of Para
guay and Brazil. It is a species of adianth, bearing a 
fragrant white berry, and the leaves, infused in boil
ing water, make an agreeable beverage. In the Falk
lands, as in all Antarctic America, celery grows in wild 
luxuriance. 

A. SW"edish KallW"ay Project One Hundred Years 
Ago, 

Close upon forty years before Stephenson's victory, a 
Swedish engineer, Karl Hogstrom by name, not only 
constructed a locomotive on similar lines to the one of 
Trevithick and Vivian, but also conceived the plan of 
a regular railroad. His first notion was that his loco
motive should be used on ordinary roads, but soon rea
lizing the insurmountable difficulties attending this 
style of locomotion, he, in the year 1791, brought out 
his railroad scheme. The rails were to be of cast iron 
and perfectly smooth, and in order to prevent derail
ment, the wheels were to have a projecting edge. Con
vinced of the insufficiency of friction. between the 
smooth wb,eels and rails for the propelling of heavy 
trains, Hogstrom proposed that a tooth wheel on his 
locomotive should work on a central toothed bar or rail 
placed between the other rails-a plan which of late has 
been adopted in several instances where the gradient 
has been exceptional. Hogstrom's plan was laid before 
several scientists, who were unanimous in denouncing 
it as utter madness, as it was absurd to imagine that a 
carriage could ever be propelled by steam alone. The 
plan was entirely shelved, and nothing more appears 
to be known as to the fate of Hogstrom, who afterward 
went abroad. 

J tieutifit �meritau. 
Jtitatifit �mtticau. 
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PATENT BILLS AND PETITIONS NOW B 
CONGRESS. 

The number of bills for the modification of 
tent laws, now before Congress, is considerl 
than usual. Heretofore, on the assembling (J 
Congress a large number of bills have been PJ 
The most important now under consideration it 
bill No. 233, which is understood to present tl 
of the present Commissioner of Patents, H .... r. 
Simonds. Its main object is to make sundry necessary 
corrections in existing laws, as for example: to make 
the American patent run for seventeen years from the 
date of the earliest foreign patent for the same inven
tion; at present, the American patent, if first patented 
abroad, expires with the date of the earliest foreign 
patent; hence an American citizen who takes a foreign 
patent before the issue of his American patent often
times shortens the term of his American patent. The 
object of this amendment is to prevent such shorten
ing. 

Another correction relates to caveats. At the 
present time, only citizens of the United States may 
file caveats; this bill corrects the statute by substitut
ing the word "person" for "citizen of the United 
States," so that under the corrected statute any 
person will be able to file a caveat. To this no reason
able objection can be made. 

The most radical change proposed by this bill relates 
to interfering applications. It provides that each in
terfering applicant shall, within a time specified by the 
Commissioner, file a preliminary statement under oath, 
giving the history of his production of the invention, 
in such detail as the Commissioner shall deem reason
able. After the applicant who first filed his applica
tion for a patent has filed his preliminary statement, 
the Commissioner may issue a patent to him for the in
vention. Nothing is said in this section about issuing 
a patent to the first inventor, but only to the party first 
to file his application. 

Any interfering applicant who fails to file his pre 
liminary statement, as aforesaid, shall thereby forfeit 
his right to a patent for the invention in controversy. 

This change in the law would inflict a serious hard
ship upon the first original inventor who happened, by 
reason of sickness or poverty, to be unable to file a pro
per preliminary statement. There is no reason why he 
should be wholly deprived of his right to a pdent. He 
might, at least, be left in the position of being able to 
present reasons for his omission. To cut him off alto
gether, and give away his invention to others and deny 
him hearing or right to make another application for 
a patent seems to be unjust and uncalled for. It may 
be well enough to provide that that particular applica
tion for a patent shall be forfeited, but to enact that 
the inventor shall have no right to a patent for his 
original invention seems to be contrary to our notions 
of equity. 

Another section imposes a fee of $10 and appeals 
from the Primary Examiner to the Commissioner, 
which is another step making it more difficult and ex
pensive for inventors to get justice at the Patent Office. 

Senate bill No. 235 provides that the President may 
appoint three Commissioners to revise and amend 
those statutes that relate to the protection of industrial 
property affected by the convention of Paris and Price 10 cents. For sale by all newsdealers. 
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the express purpose of ruining patentees by defeating 
their suits brought against railroad companies for in
fringement of patented inventions. 

The petitioner says that an extension of his patent 
is the sole means by which he can obtain relief, inas
much as the term of his patent has nearly expired, and 
after its expiration he will be unable to secure injunc
tions, nor will he be able to prove profits or damages, 
for the Eastern Railroad Association previous to in
fringement closed the market against him, advised 
and bound the infringers not to pay any royalty what
ever for the use of his patent, as such payments 
would serve as a measure of damages should your 
petitioner ultimately win his suit in the court of last 
resort. 

That in case an extension as prayed be not recom
mended, that the House will direct its committee to 
specify some adequatl:' relief for your petitioner. 

That the House will instruct its committee to report 
whether the Presiderit failed to execute the law by 
refusing to order a quo warranto proceeding to be 
instituted against the Eastern Railroad Association, as 
petitioned on August 12, 1890. 

That a select committee be created to investigate 
the Eastern Railroad Association, and that means be 
adopted to destroy this conspiracy. 

That the patent act may be so amended as to secure 
proper relief where the present ruie regarding profits 
or damages is inoperative or insufficient. 

That the patent act may be further amended so as 
to make wanton infringement a criminal act, as under 
the new patent law of Germany. 

That the patent act may also be amended by pro
viding that wanton infringers shall not be permitted 
to give bond and continue the infringement. 

Legislation is certainly needed to put a stop to com
binations formed like the Eastern Association, for the 
express purpose of nullifying the privileges granted to 
inventors by Congress. 

• •  el • 
One Hundred Miles an Hour by Electricity. 

The latest electrical scheme is for an electrical rail
way between Chicago and.St. Louis. The following is 
from the prospectus of the Chicago & St. Louis Elec
tric Railroad Co., working under the patents of Dr. 
Wellington Adams : 

The proposed road will be operated from one cen
tral station, located at the mouth of a coal mine some
where near the center of the road. The railway com
pany will operate this mine by means of electric min
ing locomotives, electric drills, electric cutters, and 
electric lights, which will greatly cheapen the present 
cost of the ordinary system of mining coal. The possi
bility and economy of this method of mining has al
ready been established beyond dispute. The company 
will sell the good coal that it mines at a handsome 
profit, and use only the waste dust or slack to rnn 
the engines which develop the power for operating 
the mine and road, in connection with its distributing 
system of light and power for consumers along the 
line of the road. At the present time, such dust and 
slack is not only valueless, but has to be hauled away 
at the expense of the mining company. The road will 
he divided up into twenty-five sections of ten miles 
each, which will constitute a complete block system, 
making it impossible for any two cars to run at a high 
speed upon any single section at the same time, thus 
making collisions impossible. There will be a. com
plete block signaling system by means of incandescent 
electric lights, with telephonic communication between 
cars upon the same section, whether running or stand
ing still The road will be illuminated by incandes
cent electric lamps for one mile ahead and one mile 
behind every car while running. It will be built in a 
practically straight line, and as far as possible will 
avoid grade crossings of other roads. At all grade 
crossings, whether wagon or railroad, a red electric 
light will be displayed and an electric bell rung for 
two minutes before it is time for the train to pass. It 
is intended to ultimately construct four tracks, two 
outside tracks for local traffic and high class freight, 
while the two inner tracks will be used exclusively for 
through passenger traffic, mail and high class express. 
The through cars will not stop anywhere between the 
two terminal cities between which they run. Spurs or 
branches will be run, connecting the large cities along 
the liue of the road with the main through tracks, and 
from these cities individual through cars will run to 
and from the cities of St. Louis and Chicago without 
stop. Ultimately a street will be rnn along the sides 
of these tracks, along which dwelling houses and 
stores will be built. On both sides of these avenues 
the land will, ultimately, be laid out in building lots 
one hundred feet front by two hundred feet deep, giv
ing an area of half an acre to each lot. These lots will 
be bought by people from town seeking the healthy 
air of the country and pleasant homes within quick 
and cleanly access of the city. Back of them, they 
will have the open farm lands, and in front of them 
the boulevard with the electric railway, telephone and 
electric light; practically uniting Washington Ave. , 
St. Louis, with Michigan Ave., Chicago, by one grand 
electric highway or boulevard. along which the farmer 

may secure electric light and power for pumping, 
plowing, thrashing, chopping and mixing fodder, 
shelling and grinding corn, and harvesting at night in 
case of emergency; and the rnral resident may secure 
electric lights for the illumination of his dwelling, and 
electricity for heating anil. cooking, and electric power 
for domestic purposes. Along this road there will 
ultimately be a constant stream of travel. The popu
lation will be scattered out into the country, and the 
centers of trade and business relieved of their surplus, 
leaving more room for business establishments near 
the great centers of trade, taking out of the great 
bustle and crowd of the city those who are not im
mediately engaged in trade, and leaving room for 
those who are. The result will be of incalculable 
benefit to the whole population and land holders 
throughout the district through which the proposed 
road will traverse. It will bring into use and market 
a large amount of real estate hitherto of but little 
value. 

Either of the three routes which this road proposes 
to take between St. Louis and Chicago will be at least 
thirty-three miles shorter than the shortest of the ex
isting steam routes. The standard schedule time of 
all through cars will be one hundred miles per hour. 
The trip from St. Louis to Chicago can, therefore, be 
made in from two and a half to three hours. It will 
be unnecessary to travel at night, therefore no through 
passenger cars will be run after 9 o'clock P. M., the 
tracks being reserved at night for high class freight, 
express, and mail. This does away with the necessity 
of running Pullman cars, and the expense to the com
pany attendant thereon, as well as to the traveling 
public. No man will care about traveling at night 
when he can travel in the day time over a cleanly road 
which will land him so quickly at his destination. 
Farmers along the line can build cheap side switches 
with light rails which will enable cars to be run direct
ly to the doors of their barns and granaries, to facili
tate the transportation of the produce of their land, 
thus rendering them largely independent of the condi
tion of the ordinary wagon roads, which, by the way, 
have become very poor through neglect since the inau
guration of the raIlroad system. Thus will the large 
markets of St. Louis and Chicago be practically at the 
door 'of every farmer throughout this district, for the 
sale of his perishable produce. The moment tlw pro
posed road is completed and put in operation, allIands 
throughout the district traversed by the road will be 
increased in value from one to two hundred per cent, 
and ultimately, and that at a day not very far distant, 
the land immediately contiguous to the road will b� 
selling by the front foot instead of, as at present, by 
the acre, with very little demand for even this. 

It will, of course, be to the highest interest of this 
company to build this road and get it in operation in 
time for the World's Fair, so as to secure the immense 
traffic incident thereto. It is entirely practicable, says 
the prospectus, to build such a road within the time 
allotted. Steam roads of a much more difficult char
acter have been built much more rapidly: for instance, 
the Texas and Pacific Extension was built a distance of 
615 miles in twenty-two months; four hundred miles of 
which was through a region entirely destitute of rail
roads and even of population, the cattle men at that 
time having failed even to penetrate the greater por
tion with their herds. The country was of a rough and 
hilly character, many summits being as high as three 
and four thousand feet, with such modifications of 
climate as to make a trip across the country 'a series of 
continual surprises. For a great portion of the road a 
rate of two miles for every working day was main
tained for several months. Ties, fuel, and bridge 
timber had to be transported from East Texas, a dis
tance of from four to six hundred miles; rails from 
Pennsylvania, seventeen hundred miles ; and water 
from wherever it could be gotten along the line. The 
present proposed road will have none of these difllcul
ties to contend with. It will have a practically level 
country over which to build its road, which will be 
crossed at intervals by steam roads which can be util
ized for the transportation of its materials. An inter
esting fact may be stated in this connection, that con
tracts can be made for the delivery of rails for the 
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stands immediately back of this wedge-shaped front, 
a.nd between his department and the rear wheels is the 
compartment for the accommodation of passengers. In 
the rear of this is a separate compartment for mail and 
high class express. The driving wheels are six feet in 
diameter, and are capable of making five hundred re
volutions in one minute. The weight of the entire car 
with its motors is but ten tons. It may be inter
esting in this connection to state that a steam loco
motive to make the same speed, if it were practicable, 
would have to weigh in the neighborhood of one hun
dred tons, and the present locomotive weighs from 
sixty to ninety tons. These electric carriages or cars 
will be illuminated and heated by electricity, and will 
contain all the modern appointments for the comfort 
of passengers. There will be no conductors and no 
brakemen. It will be possible to stop the car within 
half a mile by means of the motors themselves and 
auxiliary electric brakes. 

. . .  , . 
Formulas for Making DIO"erent Colored Photo

graphic Prints. 

Mr. A. Lizzard, in Anthony's Bulletin, gives a trans
lation from a French work on the different processes 
for producing prints in various colors. 

"Process with nitrates of l,lranium and copper. " By 
means of this process, which is as rapid as that of the 
salts of silver, prints of a brown tone are obtained 
very warm, very agreeable and of an artistic stamp. 

The sensitizing bath is composed of : 
A. 

Nitrate of uranium........ . ... .. .• .. . . ... .......... lIS grammee. 

Distilled water........ ... ...... . ........ ........ .. . 80 cubic cm. 

B. 
Nitrate of copper..... .. ........... .......... .. . . .. 7 grammep. 

Distilled water....... . .  . ... ...... ................ 80 cubic cm. 

Mix these two solutions in a tray and immerse in it 
the gelatine sized paper, for about two minutes; then 
dry it in the dark. The paper thus prepared will keep 
for a considerable length of time, and it becomes also 
very leathery. The exposure to the sun requires not 
longer than ten minutes, a weak image showing in the 
printing frame. It is then developed by immersing in 
a solution of 

Yellow prussiate of potash....... . . .. . . ........... 16 grammes. 
Distilled water.. .. . .... . . . . ... . . .. .... .. •• ... . . .. . 700 cubic cm. 

The image will instantly appear with a rich red 
brown tone, with metallic reflection and bronzed. 
When the immersion has been sufficient, the image 
will appear with a nearly equal intensity on both 
sides, because it is in the body of the paper. By this 
means very fine transparent pictures are easily ob
tained. As soon as the print reaches the desired tone, 
wash it in pure water until the whites have become 
clear and pure, and all soluble salts eliminated; then 
hang it up to dry. .No other fixing will be necessary. 

In place of the yellow prussiate bath, if one is used 
composed of 2 parts chloride of platinum to 100 parts 
water, the prints will be a beautiful black. 

In the same book is given a "process with nitrate of 
silver and uranium " which promises very flne results. 
Float a sheet of paper on a sensitizing bath composed 
of the following: 

A. 
Nitrate of urauium.... . ... ..... . ............... .. 60 grammes. 

Distilled water........... . . . .. ...... ........... 50 cubic cm. 

B. 
Nitrate of silver... . .... .. . ................ ...... • S grammes. 
Distilled water... . .. . .. . .... ....... . . ............ 50 cuaic cm. 

Mix the two solutions, float the paper for two or 
three minutes and hang it up to dry in a dark room. 
Expose it under the negative and immerse in a bath 
composed of 

Proto-sulphate of Iron. - . . . . . . . .. . ... . .. . .... ..... 16 grammee. 

Tartaric acid . .. . . • • ••••..• 0 • • ••• : ••••• •• • •  0 . 0 0 0 .0 8 ,. 

Sulphuric acid. . .............. .. ........... ... . .. a: few drops.. 
Distilled water . . . . . . . . . ... . ... . .. . .. .. ... . . . . . .. . . 200 cubic cm. 

The development is very rapid and the print is fixed 
by washing in pure or rain water. The sensitiveness 
of this paper is so great that in diffused light a print is 
visible and black in �ighteen seconds, and in half an 
hour before a kerosene light of moderate size at 5 
inches distant from the flame. The process is very 
simple, and the chemicals of the ordinary kind to be 
found in every well conducted dark room. 

.. Ie ... 
entire road within six weeks from the day of giving the Flreprooftng Receipts. 

order. Prizes were awarded for the following finishing pro-
The electric carriage or car that will be run upon this cesses for fireproofing, respectively diminishing the 

proposed electric road is a long, low, compact, light combustibility of tissues, curtain materials, and the
but strong car, having two pairs of driving wheels, atrical scenery. For light tissues: 16pounds ammonium 
each of which are driven by a separate and distinct sulphate, 5 pounds ammonium carbonate, 4, pounds 
electric motor. The whole weight of the car with its borax, 6 pounds boric acid, 4, poun('s starch, or 1 pound 
passengers, and of the two electric motors, comes upon dextrine, or 1 pound gelatine, and 25 gallons water 
these two pairs of driving wheels, and is, therefore, all mixed together, heated to 86' F., and the material im
available for traction or adhesion between the rails and pregnated WIth the mixture, and then calendered as 
the wheels, through the agency of wh1ch the car is . usual. One quart of the mixture, costing about three
propelled. The top of the car stands only nine feet pence or fourpence, is enough to impregnate 15 yards 
from the rail, which is three feet lower than the ordi- of material For curtain materials, theatrical decors.
nary street car. This brings the center of gravity very tions, wood, furniture . 30 pounds ammonium chloride 
low and near to the track, which decreases immensely are mixed with so much floated chalk as to give the 
the danger of jumping the track. It has a wedge- mass consistency; it is then heated from 125 to 140° F., 
shaped nose or front for cutting the air, which has the and the material given one or two coats of it by means 
effect of decreasing the air resistance and of helping of a brush. A pound of it is sufficient to cover flve 
to keep the car dOWD upon the track. The motor man square yards. 
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AN IIIPROVED PROPELLER BLADE. Alf AUTOJUTIC ' BOILER FEED. 

This improvement is based upon the assumption A patent has recently bl'en granted to John R. 
that from the end of the blade toward the hub only Hanlon, of Pennington , N. J . ,  for an automatic feed 
one-haif or three-fourths of the outer portion is the real water apparatus, by the use of which a regular supply 
working part. water being forced inward and becom- of water to low pressure steam boilers is at all t.imes 
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pressure upon the water in the tank and boiler being 
equalized, the water is enabled to attain a correspond
lng level in each. 

. ' . . . 
AN IMPROVED COAL IIlNING MACHINE. 

ing. dead near the hub requiring more or less power to automatically secured. The operation of this appar- The macnine shown in the illustration, for cut ting 
churn It. By this improvement the dead water is atus is based upon the principle of water seeking its coal in coal mining, is designed to be operated by an 
allowed to pass away as soon as it becomes so. The level. electric or other motor placed on the machine, the lat
invention forms the subject of a patent issued to Mr. The arrangement consists of a tank furnished with · ter being advanced by hand or pow�r as the cutting 

Daniel H. Welch, of two valves ; 'one, an automatic float valve connected goes on, untii the body of the cQal to be detached is 
A.storia. Oregon. The with the water maIn and regulating the supply of undermIned. The improvement has been patented by 
propeller blade is water to the tank, while another small float valve is Mr. James 'raylor, of Edwards, Ill. A stationary frame 
mounted obliquely fastened to the bottom of the tank and connected is secured to any suitable fixed support, and t wo fol'
upon a flat rectangu- therefrom directly with the boiler. This last men- wardly-extending arms are pivoted to the fra l lle. t lw 
lar base piece, hav- tioned valve is governed by the flow of water into the 
ing bolt holes by the boiler and by steam pressure from the boiler. 
which it is secured When the steam pressure is off or very low and the 
to the hub of the height of the water in the boiler is below the pre- : 
propeller, and there established level, the water in the tank, seeking its . 
is an oblique water proper level in the boiler, forces the valve from its seat ' 

passage through the and the flow into the boiler begins. The supply valve : 
base end of the act- maintaining the same level of water in the tank, the : 
�ng portion of the flow from this valve in the bottom of the tank will . 
blade, the wal ls of continue until there is a corresponding level of the 
tne passage forming water in the boiler. When this point is reached, the 
acting or propelling downward prl'ssure upon the val ve ceases and the 
extensions · 0  f t h e  valve in virtue of its floating quality is lifted against i 
m. a.i.n or outer acting I its seat and closed, thus preve.nting the possibility of 
surfaces of the blade, backward pressure from the boiler forcing the water 
when it is set ang- back into the tank ; in fact, the stronger the pressure, 
ling on its hub or the tighter this valve binds to its seat. One form of 

TAYLOR'S COAL :M:INING MACHINE. 

shaft. The smaller this valve is shown in the detail skl'tch. cutting wheel being journaled between the free ends 
WELCH'S PROPELLER BLADE. figure shows a plan A fine wire gauze screen connected to the inlet valve of the arms. The cutters in the rim of the wheel are 

or edge view of the prevents foreign matter from entering the tank from removable, their shanks extending through the rim 
blade, any number of blades being arranged in an the main, while another similar screen attache!! below and receiving nuts. On the upper face of the cutting 
a ngling manner, as in other screw propellers, around the float valve in the bottom of the tank prevents any- wheel is a toothed rim, engaged by a bevel pinion on 
the shaft cr hub of the propeller. By this oonstrue- thing in the way of scale from the boiler reaching this a shaft journaled in bearings on the upper pivoted 
tion it is claimed that the dead water will pass away val VI'. Thus the possibility of this valve becoming arm, this shaft also havin·g a spur wheel for receiving 
more freely than is possible with a wheel of any other clogged is the least possible ; in fact, pract.ically remov- I power from an electric or other motor. On the rear of 
design, the wheel also requiring less power to operate ed. The pipe conn ecting the apparatus with the boi ler the arm is also a segmental worm wheel, concentric 
it, and, if properly made, it is designed to be stronger, enters the boiler 10 or 12 in. with the piw.:tal bolt, a worm journaled on the frame en -
not to shake the boat as much, and be easier on t.he say, below the established gaging thc worm wheel. The worm shaft has a bevel 
rest of the machinery. It can be made solid or as a level. Thus, even assum- gear, engaged by a corresponding gear on a short, vel" 
sectional whl3el. ing the remote contingency tical shaft, provided with a hand wheel, the shaft also 

• • • •  • of the drop valve becoming having a ratchet wheel, engaged by a pawl. By means 
Iro n A l u nli n u lR A lloys. accidentally stopped and of the worm and the pawl and ratchet mechanism, the 

The advantages of an addition of aluminum to fluid preventecl from c l o s  i n g cutting wheel is constantly held up to its work. Ow· 
iron are important. With moderate care absolutely tightly, yet the water could ing to the construction of the arms carrying the cutt ing 
pure and solid castings can be obtained capable of re- not be forced f r o m  t h e  wheel, the wheel is adapted to cut a groove in the 
ceiving a high polish. An addition of aluminum is es · boiler below this point of body of the coal equal in depth to nearly its own 
pecially to be recommended for the manufacture of connection. That is, it is diameter. 
steam cylinders, engine castings, press cylinders, and impossible for the boiler to ------........ H ...... ' .... ------

generally for castings which are to be subjected to a be emptied through any 
high pressure. A few hints will serve to show how acci dent to the apparatus. 
aluminum is best alloyed with. iron. As aluminum only The arm of the float of 
lends itself with difficulty to combination with iron, it the inlet valve is sectional, 
is not immediately to be introduced in the ladle which is the two parts being regu-
to be poured into the mould ; a smaller ladle is selected, lated by a thumb screw. 
in which is placed the heated aluminum ; somewhat The tank is fastened to the waH of the boiler room ap
fluid iron is brought from the furnace, poured in the proximately at the height desired for the water level in 
ladle, and stirred until the aluminum iron compound the boiler, and the height can be accurately fixed by 
begins to stiffen. The iron intended to be cast is now simply loosening this thumb screw and turning the 
let out of the furnace into the ladle intended for it, the arm of the float up or down ; up to lift the level and 
aluminum iron mixture is poured in, the lot being in down to lower it, and then retightening this screw. In 
timately mixed. The molten metal should not be other words, you can adjust the level of the water in 
poured into the mould too quickly, as it does not. so- the boiler by a very simple method. 
lidify so rapidly as ordinary iron. Aluminum iron in A check valve attached below the escape valve of the 
the fluid condition is very active ; small globules are boiler admits the atmosphere over t.he surface of water 
formed, which gradually extend to the edge of the in the boiler when the steam pressure is removed. 
!adle. where they disappear. At first the iron is of a Thus is destroyed any tendency to form a vacuum over 
milk-white oolor ; then It becomes orange-yellow, and th e surface of water in the hoiler. Consequently, the 
forms a thin film on the top. When 
this moment has arrived, the film 
is removed and casting is proceeded 
with, care being taker. that the 
mould is always kept full. For 100 
kilogrammes the proportion of alu
minum recommended is 200 gram
meso Cost can be no drawback in 
view of the present cheapness of 
aluminum, particularly when it is 
considered with how much greater 
certai nty clean castings can be 
obtained. Aluminum improves cast 
iron as phosphorus improves tom
bac and brass, the thin fluid is 
increased, and the oxide separated. 
-Metallarbeiter. 

. .  , 

Seed Growth Promoted by Ele('trlclty, 

Dr. James Leicester, of the Merchant Venturers' 
Technical School, Bristol, has been studying the 
growth of seeds in what may be described as electrified 
earl·h. The Chemical News says : A box about 3 ft. 
long and 2Yz ft. wide was filled with soil, and near 
each end two metal plates, one of zinc, the other of 
copper, each about one square foot in size, were i m
mersed, and were united outside by a copper wire. It 
is evident that by slow chemical action on the zinc a 
current will pass through the earth toward the copper, 
and returning by the outside copper wire will form 
about the simplest of simple cells. Various seeds were 
sown in the earth between the plates, and in every case 
it was found that the seeds grew much quicker than 
they did when the plates were absent. Similar and 
even more definite experiments were made with glass 
tanks, some with and some without the metal plates. 
All of them were fi l ied with the same I'arth, and were 

treated with the same quantities 
of water. In one typical instance 
the result is thus stated : " In the 
case of hemp seed, it was fully an 
inch above the surface before there 
was any sign of it in the ordinary 
vessels." The experiments were 
varied in several ways, but always 
with substantially identical results. 
It was found that if the soil was 
watered with a little very di lute 
acetic acid, the growth of the seeds 
was much quicker when the metal 
plates were present, whereas with
out them no difference was noticed. 

. . .  

THILANINE. - " This is a new 
modification of lanolin, obtained 
by Liebels by the action of sulphur 
on lanolin, and which is stated to 
be a definite compound. Dr. Sadl
feld, of Berlin, has experimented 
with it in his dermatological prac
tice, and reports very favorably on 
its action in various affections. It 
gives rise to no irritation and allays 
all itching, and is said to be destin · 
ed to supersede Hebra's ointment 
in dermatological work."-Br. Col. 
])rttg. HANLON'S AU'fOMATIC WATEB FEEDER FOR LOW fRESSUBE STEAK BOILERS. 

IF you take a good conductor like 
copper, and run the temperature 
down, its resistance almost disap
pears at very low temperatures ; 
hundreds of degrees below zero cop
per is almost a perfect conductor. 
If you heat it up, it becomes more 
and more resisting. Let us take 
glass-a good insulator-or any in
Hulating material, and run its tem
perature up, it loses its insulating 
power, and if we run it up until it 
gets to red heat, it approaches a 
conductor ;  so that all substances 
are conductors when they are hot 
enough . -Pm/. Thompson. 
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A N  IlI(pROVED RAILROAD SIGNAL. 

i signal designed to give a positive alarm to the en
leer on the locomotive when his train approaches an 
�n switch or drawbridge, or a semaphore set at 
anger," has been patented by Mr. James S. Par-

<er, of Woodstock, Ontario, Canada, and is shown 
A accompanying illnstration. From the top of 

l> erected along the track, at conve
niet. istances apart on each side of the 
ordinary danger signal, wings or arms 
are made to project toward the line when 
there is danger ahead, and operate a 
swinging bracket on the locomotive, by 
which a bell is rung inside the cab, the 
wings being held parallel with the line 
when the road is clear. Each wing forms 
part of a slotted extension bar adjustably 
secured to the top of a double sprocket 
wheel journaled in a forked bracket ad
justably attached to the top of the post, 
as shown in Fig. 3, a sheet iron cover pro
tecting their parts from snow, ice, etc. 
On the main shaft of the switch, near the 
top, a similar sprocket wheel is mounted 
upon it and connected with the others in 
the series by a wire rope or cable, At the 
lower end of the switch shaft is a gear 
wheel meshing with a gear pinion on the 
countershaft connected with the switch 
bar, which is operated by a handle. That 
the wire connecting rope may be held 
taut at all times, without being affected 
by changes in the temperature, an auto
matic take-up tum buckle is provided, 
as shown in Fig. 4, by which compensa
tion is made for expansion and contrac-
tion.. Swing brackets joumaled at the 

J titutifit jmttitlU. 
that stood near water ditches on hillsides. The ground 
thrown over in terracing gives depth of loosened soil 
that makes a rapid and healthy growth of tree and 
fruit, that it is thought fully compensates for the cost 
ot the work. The terracing gives picturesque beauty 
to the country, of the highest order known to practical 
horticulture, thereby creating a value beyond intrinsic 

PARMENTER'S RAILROAD SIGNAL. 

top of the cab on each side have extension pieces nor- comparison. Newcastle, with an altitude of 1 , 356 ft. ,  
mally extending outward a t  right angles, and held i n  i s  i n  a direct line six miles northeast from Rocklin
such position by spiral springs connected with a corru- altitude 249 ft. , Loomis and Penryn being between 
gated eccentric plate, as shown in Fig. 2. Sliding rods the two places, and all on the line of the Central 
held in brackets on the interior top of the cab have Pacific Railroad, the land rising at the rate of over 100 
their outer ends held against the corrugated edges of ft. to the mile. Sacramento can be seen from each of 
the eccentric plate by springs, and hinged to each rod these towns, and is distant from Rocklin twenty-two 
is a hammer lever adapted to strike an alarm upon a miles. 
bell. The extension wings being positively held to- A ridge of land beginning at Newcastle runs west 
ward the track, at about right angles, whenever a some two or three miles, when it curves toward the 
switch or drawbridge is open, or a semaphore at south for several miles, abruptly terminating west of 
" dangel'," the extension piece of the swinging bracket Rocklin, and very near the town. A large portion of 
on the approaching locomotive in such case strikes the the land lying north and west of Rocklin, Loomis, and 
wings and causes the alarm to be sounded in the cab, Penryn, between the top of the ridge and the railroad, 
the bracket swinging backward sutnciently to allow it belongs to the individual members of the Placer 
to pass the wing. In using this device upon a curve, it County Citrus Colony. The sides of this ridge are 
is desiO'ned to have a shaft on each post extending being terraced by their owners and planted to oranges, 
down;ard to within three feet from the gr�und, made . from plans made by me, and the work in part has been 
triangular in cross section at its lower end, wrenches done under my supervision. In the spring of 1888 the 
to fit this shape being then 
carried upon the train, so 
that when a train might 
be delayed at or near a 
curve, the signal might be 
set by a train hand from 
the nearest post, without 
the necessity of going back 
a half mile or so to signal, 
in the ordinary way, a train 
that may be following. 

• • •  
TERRACING IN THE 

FOOTHILLS. 

There is a strip of coun
try on the east and north 
of the San Joaquin and 
Sacramento valleys that 
extends their entire length, 
known as the " thermal 
belt. " It lies in the first 
foothill lands that rise out 
of the valleys, and is only 
a few miles in width. 
There is less frost here 
than in the valleys ; and 
above, the cold steadily 
increases until the summit 
of the Sierras is reached. 
In this region a great va
riety of fruit can be grown 
of superior quality. 

Many of the hillsides, 
however, are too steep to 
be planted to orchards in 
the ordinary manner, but 
during the last few years 
some of them have been 
terraced and planted to HILL TERRACES, CALIFORNIA. 
oranges and early peaches 
with results that are highly satisfactory. Both the work was begun on a spur of land projecting from the 
fruits require abundant water, but the land on which ridge, containing ten aCt'es. This lies west from Pen
the trees are grown must have perfect drainage. They ryn two and a half miles, northwest from Loomis 
will then produce fruit large in size, and in great equally distant, and in plain view from either place. 
quantity, and it will ripen earlier than where less Near the base of thIS hill, and at the point of central 
water can be used, as I have noticed for some years the approach, is a cottage house, neatly built of split 
finest fruit and the first to ripen was always from trees granite, that is now being used as a club house, for the 

Colony Club. Beginning just below this house, I 
built a zigzag avenue up the center of the spur to the 
top, on a regular grade of twenty inches to the rod. 
This makes an easy carriage road, the steepness of the 
hill being overcome by the continuous curving. After 
the terraces were made, I paved the gutters on the 
upper sides of the avenue, changing to the opposite 

side at each curve. Pipes were laid across 
the road as the gutter changed sides, four 
inch pipe being used on the upper tum, 
increasing to eight inch pipe at the lower 
crossing, as in a rainfall the water is 
greater in quantity at the base than at 
the top of the terraces. From the highest 
part of this spur that was to be planted 
I began the terraces on each side of the 
a venue, the first being only a few rods in 
length, increasing with each terrace until 
the base was reached. The terraces 
terminate at the side of the avenue, and 
have a grade of two and a half inches to 
the rod for the running of water in irri
gating. The terrace step was made level, 
with a bank slope of 45 degrees, varying 
according to the steepness of the hillside. 
The width of the terraces as measured 
on the slope was about 25 ft. on an 
average, but only from 12 ft. to 20 ft. was 
the width of the level part. Sidehill 
plows were used in making the terraces, 
and they were run back and forth until 
the work was nearly done, when it was 
finished with shovels, some dirt having to 
be taken from high points to low places 
in wheelbarrows. Recent experience, 
however, has made me familiar ' with an 
implement called a " V," which, following 

the ploW, does the leveling much more cheaply. This 
implement should be made especially for this work, 
which I cannot describe in this article. The trees were 
planted eighteen feet apart in the row, and near the 
edge of the terrace, that they might stand centrally 
over the greatest depth of loosened soiL 

Orange trees in this section should be planted in 
March, that they may become well rooted before sum
mer, when the heat is liable to check their growth if 
planted late. Since planting this orchard I have been 
nearly all the time in Southern California, and have 
frequently visited the orchards of Riverside, Pomona, 
and Redlands, and I find the trees on these terraces 
are as large, as vigorous, as healthy, and as uniform 
in size, as any in the favored sections of the South, 
that are of the same age and were of the same size 
when planted. 

Among the visitors to this orchard when first planted 
were some English gentlemen. They were so impressed 

with the p i c t u r e s q u e  
beauty of the place and 
the surrounding country, 
that they purchased land 
adjoining, a n d  i n  t h e  
spring of 1890 began to ter
race and plant the hillside 
south of the terrace plant
ed in 1888. Continuing last 
spring, they now have 
nearly one mile in length 
of the hill slope terraced 
and planted, and many 
more acres are to be plant
ed in the neighborhood 
during the coming season. 
These terraces are irri
gated by several lines of 
pipes laid from the top 
running down the face of 
the hill to the bottom. The 
distance between t h e  s e 
lines of pipe is 330 ft. The 
pipes are laid under the 
ground, with faucets at
tached and coming to the 
surface, just at the base of 
each bank. Each terrace 
can thus be supplied with 
water by the opening of 
a faucet, and the trees can 
be irrigated for a distance 
of 330 ft. , when another 
line of pipe is reached, 
this continuing along the 
e n t i r e  length of the 
orchard. Near the center 
of this planted tract is an 
avenue that runs diago
nally over the face of the 

ridge w Clover Valley-. I have made a paved gutter 
on the upper side of this avenue, into which runs all 
surplus water when irrigating, and all that may ac
cumulate on the terraces from heavy rains. A deep 
furrow is plowed at the base of each terrace to conduct 
this water to the gutter. 

Many Englishmen have already located here, some 
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of whom are gentlemen of abundant means, who have 
brought their families, have built substantial houses, 
and have come to stay. Others have purchased land 
which they are having improved, and will come them
selves as soon as they can arrange to leave their pres
ent callings. With their national thrift, they prefer to 
have their country homes where a good income can bo 
derived from their investment, rather than have their 
country residences in some suburban town of San 
Francisco, where no income is ever expected, as in the 
Oakland or Santa Cruz highlands that ovorlook the 
towns, as the foothills here overlook the valley and 
the capital city of Sacramento. 

These terraces, as they lie on the face of the curv
ing ridge that encircles the sloping valley, are like 
" pictures hung on the wall " to travelers on the Cen
tral Pacific Railroad as they pass through the towns of 
Penryn, Loomis, and Rocklin, and to the people who 
live in the vicinity �hey are a constant source of plea
sure. When the face of this ridge from the Newcastle 
line to Rocklin becomes converted into terraced orange 
orchards, as the owners purpose doing in a few years, 
and when the trees attain good size, and come into 
bearing, they will present scenes of unique beauty un
equaled by anything similar in the country.-P. W. 
Butler, in Rural Press. 

.. . . . .. 
Transmission oC PoU'er by Compressed Air. 

Compressed air is, perhaps, the chief rival of electri
cal transmission. It,is at present used chiefly in mines, 
where it is still a very successful rival of electricity, but 
from present appearances it is likely that it will gradu
ally be replaced by the latter method. In Paris there 
is a large central station for the distribution of com
pressed air, and it seems to be in successful operation. 
It does not appear, however, that the advantages over 
electrical transmission are so great that it will not soon 
be replaced by electricity. Its introduction is not 
making the rapid strides that the introduction of elec
tricity is now making. Its efficiency as compared with 
electricity will be shown very well at the Niagara 
Falls power plant, where I understand a compressed 
air system is to be introduced in competition with 
electricity. From a paper by Professor Unwin it 
appears that the transmission of power by compressed 
air is practical to a distance of at least 20 miles. It 
seems that 10,000 horse power can be transmitted to a 
distance of 20 miles in a 30-inch main at 132'3 pounds 
per square inch with a loss of pressure of only 12 per 
cent. The efficiency of such a plant is said to be 40 to 
50 per cent if the air is used cold, and 59 to 73 per cent 
if the air is reheated. The relative efficiencies in per 
cent for different distances of several systems is as 
follows : 

E1I:lciency In per cent. 

Distance Wire 
In Miles. Hydraulic. Pneumatic. Rope. 

� 50 55 91 
1 � M 85 
3 41 51 61 
5 3'1 50 43 

10 26 43 21 
13 18 39 11 

The most usual and extended method of transmit
ting power, if so it may be called, is that of transport
ing the coal itself from the mines in the manufacturing 
cities. The efficiency in engineering terms in Phila
delphia, which is not far from the coal regions, is only 
50 per cent. CARL HERING. 

. ,  . . . 
Good W ill-Trade Name. 

The following rulings regarding the important sub
jects of good will and trade name were made by the. 
Supreme Court of Louisiana, in the case of Vonderbank 
'Os. Schmidt, viz. : 

1. Good will is the favor which the man.agement of a 
business wins from the public and the probability that 
old customers will continue their patronage and to re
sort to the old place. 

2. It may be said to consist of those intangible ad
vantages or incidents which are impersonal, so far as 
the vendor is concerned, and attach to the thing con
veyed. When it consists in the advantage of location 
it follows an assignment of the lease of the location, 
and if not assigned it' passes to the lessee of the pro
perty at the termination of the lease. 

3. A trade mark has no separate existence, but owes 
its existence to the fact that it is actually affixed to a 
vendible commodity, whereas a trade name, or a fic
titious name, may be considered as a quasi-trade mark, 
a mere property which is somewhat allied to good 
will. 

4. The only restraint the grant of good will imposes 
upon the grantor is to prevent his subsequent employ
ment of his name so as to deceive and mislead the 
public. 

5. A surname may become impersonal when attached 
to an article of manufacture, and become the name by 
which such article is known in the market ; and, in 
case of sale of the right to manufacture the name passes 
also, though it does not pass as good will, but as a trade 
mark. 

6. By giving a particular name to a building, as a 
sign to the hotel business, a tenant does not thereby 

j titutifit �tUttitau. 
make the name a future to the building and the pro
perty of the landlord upon the expiration of the lease. 
One may consent to the employment of his name as 
that of a place of refreshment, but if such consent be 
purely gratuitous he may withdraw it at pleasure, par
ticularly if such name be his surname, it being personal 
to the proprietor and not an element of good will of 
the business. 

. . .  � . 
A FLOUR OR KITCHEN CABINET. 

The cabinet shown in the illustrat.ion is designed to 
present a neat appearance, and afford ample ventila
tion to the flour or other materials in the bins. It has 
been patented by Mr. Albert A. Tinker, of Madison, 
Wis. The front opening of the flour compartment is 
closed by an inclined hinge cover, and pivoted to the 

TINKER'S FLOUR CABINET. 

mercury, and to get rid of it some trouble is requir 
The bubbles may be fished out with a wire. By 
verting the tube in mercury they may be made 
coalesce into a large bubble ; or the mercury ma) 
boiled. In the present case, if any bubbles coller 
the large tube, they may easily be drawn out v 
glass rod or iron wire before inserting the cor 
the subsequent filling, as there is no agitation 
mercury, a perfect integral column is obtained. 

.e 

As its disadvantage, the liability to leakage of the 
joint between the tubes should be mentioned. This is 
to be guarded against by using a very soft and perfect
ly fitting cork. 

Palladium. 

An experiment, illustrating the remarkable power 
possessed by palladium of occluding hydrogen is de
scribed by Prof. Wilm, of St. Petersburg, so says 
Nature, in the current number of the Berichte of the 
German Chemical Society. The experiment is so sim
ple, and requires so short a time to exhibit, that it 
would appear to be eminently suitable for lecture 
demonstration. The metallic palladium is employed 
in the finely divided state obtained by heating the 
easily prepared yellow crystals of the compound 
PdCl • .  2NH., first in the open air, and subsequently 
for a short time in an atmosphere of hydrogen. A 
small quantity, about four grammes in weight, of the 
palladium so obtained is placed in a bulb blown at the 
bend of a U-shaped tube. The extremity of one limb 
of the U-tube is bent round at right angles, and con
nected with a wash-bottle containing sulphuric acid, 
which in its turn is connected with a Kipp's appa.ratus 

f " ld' b d d t  d t b 
generating hydrogen from zinc and dilute sulphuric 

rammg IS a mou mg oar a ap e 0 e swung up' . . ' . . . aCId. The wash-bottle serves not only to dry the hy-
m front of the c�)Ver, as shown m �he .sectIOnal VIew. I drogen but also to indicate the speed of the current of 
When the mouldmg board or leaf IS tIlted, any flour ' 
on it may be readily scraped off into a drawer below. 

ga�h t 't f th th r b f th U t b . 
The rearward movement of this drawer is limited, an 

e ex reIllI y � e 0 er I� 0 . e -
.
u e IS 

air b ' 1 ft b hind ·t th t ·  f I narrowed to a capIllary, and termmates WIth it tlghtly-
. passage emg e e l so a all' ma! ree y fitting stop cock and jet. In commencing the experi-CIrculate, the door of the lower compartment bemg pro- t th h d t ·  tart d d th fir t vided 'th . men , e y rogen curren IS s e ,  an en, s WI WIre gauze. the metal, and afterward the whole U-tube, is carefully 

A LECTU-;�· �;ROMETER. 
heated with . a  Bunsen flame in order to remove the 
moisture formed by the action of the hydrogen, under 
the influenee of the palladium, upon the oxygen of the 
air contained in the apparatus. When all the air and 
moisture are thus driven out of the apparatus, an at
tempt may be made to ignite the issuing hydrogen at 
the jet above the open stop cock. It will be found, 
however, that even while the metal is hot and the 
stream of hydrogen very rapid, a constantly burning 
flame cannot be maintained at the jet with the stop
cock fully open ; instead, a series of somewhat explo
sive ignitions and sudden extinctions occur. It is . only 
when the stop cock is turned so as to reduce the exit of 
the gas to a minimum that a constantly burning jet can 
be obtained, the hydrogen in contact with the pal
ladium being then subjected to a certain amount of 
compression. . The palladium is now heated a little 
more strongly, just above bright redness, when it is no 
longer capable of occluding hydrogen, and then the 
lamp is withdrawn, and after a few seconds the stop 
cock closed. The occlusion is then demonstrated in a 
most striking manner, for the stream of hydrogen con
tinues to bubble through the sulphuric acid bottle and 
into the U-tube for several minutes with its original 
rapidity, although all exit is prevented by the closing 
of the stop cock. 

T. O'CONOR SLOANE, PH.D. 
A simple form of barometer is illustrated for ex

hibiting the principle of the instrument in lectures 
or before audiences. The object is to have a large air 
chamber, so that it can be readily seen atla distance, 
yet to avoid the necessity of using very large amounts 
of mercury. It also is comparatively portable, as t�e 
tubes composing it are much shorter than the baro
metric colulllll. 

Two tubes and a perforated rubber cork comprise 
the recipient of the barometric column. The upper 
tube may be half or three-quarters of an inch in in
ternal diameter, resembling a test tube in general ap
pearance, but should be considerably heavier and 
stronger. The lower tube is regular barometric tubing, 
or may be almost capillary in bore. To fill it, the 
tubes being taken apart, the tube of larger diameter is 
filled with mercury nearly to the top, and the cork is 
inserted. This has the effect of expelling a little mer
cury through the perforation of the cork. Next the 
smaller tube is pushed into the aperture 
in the cork ; this tube, of course, is open 
at both ends, and, as it is pushed down, 
the mercury rises in it. To avoid the re
sistance and pressure which the long 
column of mercury would produce were 
it vertical, it is well, in thrusting this 
tnbe into its final position, to hold the 
two, as shown in the cut, nearly hori
zontal with the lower end of the small 
tube over a recipient, which would natu
rally be the mercury cistern. When com-

JC 1:/1/'1"tI): 
A LECTURE BAROMETER. 

pletely filled, the finger is placed over the end of the 
lower tube and the whole system is inverted in mer
cury, as in the manipulation of the ordinary barome
ter tube ; the finger is removed and the mercury settles 
down to the proper height: 

As regards their lengths, the upper tube may be 8 in. 
01' 10 in. long and the lower one about 24 in. Owing 
to the large volume of mercury employed, it settles 
down slowly to its position, the long almost capillary 
lower tube acting as a damper upon its motion exactly 
as in the ordinary sea barometer. 

The advantages of this method of filling are that 
air can be so readily exclnded. When a barometer is 
filled from the top, air is always carried in with the 

At length, however, the occlusion diminishes, and 
the stream of hydrogen gradually becomes slower and 
slower, ;until it entirely ceases, the palladium having 
regained the temperature of the room, and becomes 
saturated with hydrogen at this temperature. If now 
the stop cock is opened, and the metal again heated, 
upon applying a 1lame to the jet, the issuing hydrogen 
evolved from the palladium takes fire, and burns with 
a tall flame which remains constant for some minutes, 
then, as the hydrogen stored in the palladium becomes 
exhausted, diminishes in size, and finally disappears. 
The moment the flame is removed occlusion instantly 
commences again, and the experiment may be repeated 
any number of times with undiminished effect. 

. ' . '  . 
Torpedo Depot Sblp. 

The French government is about to construct one 
after designs which have been prepared by M. J. C. 
Duplaa-Lahitte, of the Corps du Genie's Maritime. 
The vessel, which is to be named the Foudre, will be 
370 feet 6 inches long and 51 feet 3 inches broad, and at 
a mean draught of 20 feet will displace 5, 970 tons of 
water. Engines of 11,400 aggregate H. P. will drive 
twin-screws and give an extreme speed of 19 knots. 
The armament will consist of eight 3 '9 inch, four 2'5 
inch, and four 1 '8 inch, quick firing Canet guns, and 
five torpedo ejectors ; and she will carry ten torpedo 
boats, corresponding with ours of the second class, 
which will be hoisted and lowered by means of hy
draulic gear. A certain amount of protection will be 
given to the vessel by a steel deck 1� inches t\lick. 
The Foudre, which will be ready for sea in 1895, will be 
supplied with material and apparatus for the repair of 
torpedoes and torpedo boats and for the construction 
of small craft. 
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�IARCH 1 2, 1&)2.] 
to n  will continue t o  descend till i t  h as  fallen not quite 
one foot. The air in the cylinder will be compressed to 
not quite two atmospheres, and will have a temperature, 

The Philosophy 'of Vision. according to the formula in Science, February 19, of 
To the Editor of the Scientific !imeri'Jan : about 169°. The work performed will be equivalent to 

In your issue of January 16, in answer to the query, the fall of 1,080 pounds one foot, and a little calculation 
" What makes the sun and ill )on appear so much larger will show that this amount of work would raise the tem
when in the horizon than wb en high up in the sky ?" perature almost exactly to that given by the formula. 
vou remark that the atmo .sphere then acts as a lens. It is easy to see that all the heat due to the work of A!> I have always taken gr cat interest in anything re- compression in this case will be concentrated upon the 
lating to tne J',;,;>'lt wondprf ul of all the senses-that of air, if we consider that neither the piston nor the cylin
sight--I will, with your permIssion, give some reasons der absorbs any of the heat. If now we should remove 
in your valuable journal for thinking that is not the the weights one by one, it is easy to see that the air in 
reason for their enlarged appearance. If they are expanding would gradually lift the weight on the pis
magnified by the air at the horizon, then they will sub- ton, and as the last pound was removed the air would 
tend when seen at that point a larger angle when return to atmospheric pressure and to a temperature of 
measured by a theodolite or any instrument adapted 60°. 
to measuring angles. In the absence of costly instru- Suppose, now, that when the piston had descended 
ments, a simple one can be made to show that the en- one foot we had cooled off the compressed air until it 
largement is wholly deceptive and not a real magnifi- had reached 60°, then upon expanding, as in the last 
cation. Take a flat stick like a ruler, some two feet long instance, the air would be cooled to about 29° below 
or more, and at one end fasten a piece of tin or card I zero, as shown by the formula. This discussion seems 
with a small orifice, say one-eighth inch, placed so as to to be perfectly plain thus far, but now we come to a 
look along the length of the rule j then, about two feet point that is not quite so easy to elucidate. 
from this peek-hole, place two pins in the wood, just far Joule, in experimenting upon a practical determina
enough apart to take in the moon at tho horizon when tion of the mechanical equivalent of heat, was obliged 
the eye is at the peek-hole. They will be a little less to �erse his cylinder, into which the air was to be 
than one-half inch apart if two feet from the peek-hole, compressed, together with the compressing pump, in a 
for the apparent diameter of both sun and moon is vessel of water, in order that all the heat developed by 
about one-half degree. the work of compression should enter the water bath. 

Now, with the same apparatus, look at the moor. We then can state at once the proposition : If air when 
when high in the heavens, and it will be found iust as compressed is to be raise[i, to the temperature indicated 
large as at the horizon. Why, then, the great apparent by theory, it is very essential that all the heat developed 
difference ? To answer this we must consider some of in the work of compression, ignoring that due to fric
the laws and principles of this wonderful sense of vision. tion, should enter the air. This seems a self-evident 
First, we judge primarily of the size of objects by tho proposition, but, plain as it is, it is a fact that nearly 
angle of vision they subtend ; but with a given obiect, all the errors which have arisen in the various discus
experience soon shows us that this augle varies inverse- sions bearing on this question have come from a neg
ly as the distance, and we learn to make allowance for lect of this very obvious statement. In this experiment 
distance when judging of size. Thus the tip of my lit- of Joule's, let us suppose that the compression pump 
tIe finger, when held arm's length from my eye, covers had been in one water bath and the cylinder in 
up entirely a large dwelling house about one mile dis- another. Under these conditions the first bath would 
tant ; but as I look at the house it appears full size, and have received the more heat, supposing th.at the air 
I should never think of calling it as small a8 my finger when compressed lost none of its heat in passing from 
tip. Why ? Because I learned to unconsciously allow the pump to the cylinder. If now the air, in passing 
for its distance. The same principle is illustrated in I from the pump to the cylinder, were cooled to the air 
the answers given to the question, " How large does the temperature, nearly all the heat due to the work of 
moon look to you ? " The answers vary from a tea sau- compression would have been either retained in the 
cer to a cart wheel ; but the tip of the little finger when bath around the pump, or would have been lost on the 
held farthest from the eye will more than hide the passage to the cylinder, and, in consequence, the air in 
moon, even at the horizon. Yet no one thinks of com- the cylinder would have been heated only a very little 
paring fair Luna to so small an object as the tip of in being crowded to two atmospheres. 
their smallest digit. Instead of connecting the pump directly with the 

It follows from all these facts that our judgment of cylinder, let us take two cylinders of equal size having 
the size of objects depends very much upon the allow- a connecting tube !Jlosed at first. Let us compress the 
ance we unconsciously make for distance. The hunter air in one cylinder to three atmospheres, the air in the 
anxiously looking for game may vainly fire away at a other being at atmospheric pressure. The air will be 
supposed coon in a tree, but, failing to bring him down, heated by the compression to about 245°. Now, on con
may find that a minute brown insect hanging by its necting the two cylinders, an equilibrium will very 
web in front of his eye, but supposed to be at a dis- quickly be established, the air in the first cylinder will 
tance, was mistaken for a much larger animal and led be very slightly cooled in imparting a velocity to its 
to a vain expenditure of ammunition. This same prin- particles, but will still remain at not far from 230 or 240°. 
ciple is well illustrated when exhibiting the planets to The air in the other cylinder will be very slightly heat
unaccustomed observers through the telescope. I have ed by the impact of the air rushing in, and will be 
often, when exhibiting Jupiter with a power that would heated much more by the hot air from the first cylin
magnify it to twice the moon's diameter, therefore to der, the resulting temperature being not far from 160°. 
four times its size, inquired of the observer, " How large But now, if the air had been cooled in the first cylinder 
does it appear to you ? As large as the moon ? " ., Oh to the air temperature before the connection was made, 
no, not half I Why about the size of a dollar. " Then I it is very plain that the cooling in one and the heating 
would say, . .  Open your other eye to take in more of the in the other would have been exceedingly slight. 
heavens, and remember you are not looking into the In some experiments by the present writer the air 
telescope, but through it at the sky ;" and they would in- was cooled after leaving the compressing pump and be
stantly be convinced that it appeared much larger than fore it entered the cylinder, and the resulting tempera
the full moon. I was once walking along a street with ture, after compressing to 17:)' its former pressure, was 
which I was well acquainted, and saw upon one of the about 4° higher than before. If in this case all the heat 
neighboring heights a building with a cupola of large due to the work of compression had entered the cylin
cylindrical form that I had never noticed before, der, the temperature of the air would have been raised 
although I had often seen, as I supposed, every struc- 43°. It was noticed always that the compressing pump 
ture in that neighborhood. Looking more carefully became very highly heated during the operation. We 
and changing my position a little, the supposed cupola may say, then, that the mere crowding together of the 
instantly shrunk into an electric street lamp with its particles of air does not develop any heat . .Toule found 
metal protecting cylinder, which the supposition of dis- that when he had one cubic foot of air at two atmo
tance had magnified into a large cupola. But to return spheres heated to a certain temperature, they were still 
to our muttons : the moon when in the horizon is seen at that temperature when expanded into two cubic 
to be beyond the houses, the trees, the hills, and even feet. 
the huge mountains, and, we unconsciously allowing There is one other phase of this problem. Suppose 
for her great dj,;;tance, she swells out to an immensely that, instead of opening tho cylinder in which the air 
greater size than when seen high in the heavens, where was compressed to three atmospheres into another cyl
we have no such convincing proof of her distance. If inder in which the air was at atmospheric pressure, we 
these views are correct, the phenomenon is a subjective had opened it to the free air. In this case the resist
and not an objective one, or, to put it in more elegant ance to the flow of the air would have been much less 
Greek, it is all in your eye. R. S. BOSWORTH. than before, the velocity imparted to the particles of 

Brownville, Feb. 19, 1892. air would have been somewhat greater than before, 
• ' . ' • and the resulting cooling, due to the work of giving 

A Problem. In Physics. this velocity, slightly greater ; but it would have been 
To the Editor of the Scientific American exceedingly slight as compared with the cooling which 

Consider a cylinder one square foot in area and two would have resulted had the gas expanded against a 
feet high, with a piston having no weight, but moving resistance. The present writer, under the latter con
air tight in the cylinder. Suppose that no heat can es- ditions, found that, when the compression had been 
cape from the cyliLder, and that the two cubic feet of carried to 17:)' times atmospheric pressure, the cooling 
aU" are at atmospheric pressure and a temperature of on releasing the pressure was about 4° and not 38°, as 
60° If we place weights upon the piston, one pound at would have been the case if the gas lmd expanded 
a tIme, until the total amounts to 2, 160 pounds, the pis- against a resistance. 

The most important point dwelt on here is the fact 
that a mere crowding together of air particles does not 
develop heat. It is with some diffidence, and only 
after the most careful and long continued study of the 
problem, that 1 have brought my mind to accept this 
proposition. I most sincerely trust that physicists will 
consider this question and present their views upon it. 
It seems to me of the profoundest importance in many 
theories lying at the base of the science of meteorology, 
and an elucidation of this fact may lead to important 
discoveries in that science. I am well aware of the fact 
that the mind of the physicist recoils from the thought 
that there can be any expenditure of energy in com
pressing a gas without the latter becoming enormously 
heated j but there seems no way of avoiding the con
clusion that sometimes the heat developed in the work 
of compression may be dissipated while the particles of 
gas themselves are crowded together. 

H. A. HAZEN. 
Feb. 22, 1892. 

Montana Sapphires. 

What with emeralds, hiddenite, and rutile from 
North Carolina j topaz, phenacite, and aquamarine 
from Colorado j garnets and peridots from Arizona ; 
opals from Oregon and Idaho ; thompsonites, chloras
trolites, and amethysts from the Lake Superior region ; 
tourmalines from Maine j golden beryl from Connecti
cut j pearls from Wisconsin, Tennessee, and the Pacific 
coast j sphenes and diopsides from New York j tur
quoise from New Mexico ; agate and onyx from the 
Rocky Mountain belt ; rock crystal and smoky quartz 
from the Alleghanies and Arkansas ; and sapphires 
from Montana, it seems as if the United States had be
come one of the principal gem-producing countries of the 
world. Unfortunately, for some reasons, the sapphires 
of Montana have slipped through tlJ.e fingers of the 
people who should own them, and are now mined by 
an English syndicate, that has paid in $2, 000, 000, the 
best stone" heing sent to London, where high prices 
are demanu('!l for them. 

The diggings are known as the Spratt sapphire 
ground, and are n bout twelve miles north of Helena, 
on the Missouri River. A fact that is not generally 
known is that the soil is rich in gold as well as genis, 
and that two assays from the tailings have shown $58 
and $71 to the ton respectively. There are three im
portant bars-El Dorado, Ruby, and French-where 
the stones are found, and sU!lh is their abundance that 
1,016 of them were " jigged out " of two wheelbarrow 
loads of gravel from El Dorado bar in a few minutes. 
The material of the bars appears to be glacial drift, 
varying in depth from 30 inches to 30 feet, but also in
cludes rock that seems to have been broken down 
from a dyke a thousand feet high and nine miles up 
the river. Gold, silver, and galena are found in the 
neighborhood, and it is whispered that another deposit 
of sapphires was recently found, and that the land is 
being quietly bought up by American miners, but the 
country immediately about is a grazing land, encircled 
by mountains. Nodules of limonite-round, oval, lenti
cular, and reniform in shape, with mamillary mark
ings-are of common occurrence in the bars. 

The Kleinsmith collection of gold specimens found 
along the Missouri at this point, and on view at the 
national bank at Helena, numbers 500 gold crystals, for 
which $4, 500 has been refused. The stones grade from 
almost water-white to sky-blue-none have been found 
of the deep blue color shown by Oriental sapphires
and incidentally exhibit green, lavender, pink, and 
gray. A few show dichroism, green and blue being dis
covered in alternation, and in a few cases blue and red. 
Stellation and chatoyancy are not uncommon, but per
fect stars have not been discovered. One interesting 
stone cut with facets shows a series �f concentric 
.. phantoms " that are revealed in milky lines when the 
gem is held with the table before the eye. These stella
tions and phantoms occasionally make the interior of 
the stone appear turbid, out there are several gems of 
good size, three or four carats in weight, that are mag
nificent in brilliancy.-Minerals. 

PIDeapp�e J uice. 

Some time ago the late Dr. V. Marcano, of Vene
zuela, noted that pineapple juice contained a proteid
digesting substance. No careful study of this fact 
was, however, made by him. Recently, Professor R. 
H. Chittenden, assisted by Messrs. E. P. Joslin and 
F. S. Meara, have investigated the matter fully, and 
announce facts which are likely to give to the succu
lent pineapple a prominent place in dietetics. 

Pineapple juice is an acid fluid of specific gravity of 
1 '043. An ordinary pineapple yields 600 to 800 cubic 
centimeters of it. The proteid-digesting power is quite 
remarkable in its intensity. Three ounces of the juice 
will dissolve ten or fifteen grains of dried albumen in 
four hours. The action takes place in acid, neutral, or 
even alkaline media, thus resembling trypsin more 
than pepsin. It acts best in neutral solutions. The 
pineapple juice contains also a milk-curdling ferment. 
A well-known meat powder is said to be prepared with 
the help of pineapple juice.-Med. Record. 
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DISTAlfCE PHOTOGRAPHY. 

In the annexed illustrations we represent a few 
photographs taken from .. Prometheus," to show the 
wonderful results obtained by Dr. Adolf Miethe's 
new camera with a teleobjective. 

The objective of this apparatus consists principally 
of a convex lens of considerable length of focus and a 
concave lens having short focus. The two lenses are 
placed a distance apart corresponding to the difference 
of the two focti. According to optical laws, this ar
rangement projects an inverted image of an object lO
cated a considerable distance from the convex lens. 
The size of the image varies according to the distance 
the lenses are held apart, and becomes larger on mov
ing the lenses toward each other; the size of the 
image also depends on the relative proportions of the 
focti of the lenses ; that is, the greater the difference 
between the focii, 80 much larger is the projected pic
ture, the conditions being otherwise the same. For 
instance, if the relation of the focii is 25 to 1, the pro-

J titutifit �mtritlu. 
the rectangularly arranged black lines in Fig. 1 cor
responds with the detail picture of Fig. 2. 

For taking the picture shown in Figs. 3 and 4, the 
camera was placed about 400 yards from the object, a 
river with a bridge and brewery in the background. 
The picture shown in Fig. 3 was produced with an or
dinary objective, and the part inclosed in the black 
lines forms the subject of the detail picture illustrated 
in Fig. 4, and was taken with the tele-objective. 

By a careful comparison of the pictures of the two 
sets, it can be readily seen that the contours of the pic
tures remain the same, and hence the camera could 
not have been moved nearer to the objects for taking 
the pictures shown in Figs. 2 and 4. T. G. H. 

• .  e . •  
The Kt.k. of Leather Worker ... 

There is a process of softening the leather used for 
saddlery which is very injurious to the health of the 
workmen engaged in the craft. M. Etienne Ferrand, 
of Lyons, has recently brought forward proposals for 

IMARCH 1 2, 18<)2. 
of rubbing sup erhea�d tallow into the skins by band 
tabor, the skins shoulct be placed in stoves with tallow 
maintained just in II state of liquefaction-namely. 
from 100° to 120° C. N,) irritating vapors would then 
be produced. 11 it wall found that t.he liquid tallow 
did not sufficiently perm'late the skins, the ru bbing by 
hand could be repl�'tced by rollers or other methods of 
bringing to bear \�nechfl,nical friction. M. Ferrand 
touches, however, u.pon the real difficulty when h ",  

suggests that tallow (losts 80 c. the kilogramme Bod 
leather 3 fro 50 C. the lf ilogrll.Il.me. By tire nand pro
cess the workmen are able to introduce so much t.allow 
that the grease in the leather represents from 35 to 45 
per cent of the total weight, For doing this the 
workmen' receive a supplementary wage of 3 fro per 
day, which, added to their ordinary wage of 5 fro a 
day, makes a very considerable difference. Doubtless 
if some such method as that suggested by M. Ferrand 
were applied, good leather could be made without any 
inconvenience or rhik to health. But the leather, 

:rig. 2.-DETAIL VIEW OF THE PART INCLOSED IN 
BLAClt LmEs, :rig. 1. 

Fig. 4.-DETAIL VIEW OF THE PART INCLOSED IN 
BLACK LINES, Fig, a.  

Fig. 1 .-VIEW OF POTSDAM, NEAR BERLIN. Fig. a, -VIEW OF A RIVER WITH BRIDGE AND BREWERY IN THE 
BACKGROUND. 

jected pictures are about twenty-five times as large as 
those projected by an ordinary lens, the distance of the 
object from the camera being the same in both cases. 

In order to produce photographic pictures of a high 
quality by such a system of lenses, the lenses must 
necessarily have a special form and rendered achro
matic by using crown and fiint glaSs in the usual 
manner. The entire apparatus looks very much like 
a Galilean telescope. 

By substituting an ordinary opera glass for the ob
jective on the camera, and drawing the bellows out as 
far as poI!8ible, a fairly good picture of a distant ob
ject will be produced on the ground glass of the 
camera. 

The pictures shown in the annexed engravings were 
taken by the same camera placed in Figs. 1 and 2, 
about two mil6$ from the object, the city of Potsdam, 
near Berlin. For Fig. 1 an ordinary aplanatic objec
tive of 5� inch focus was used, and for Fig. 2, Dr. 
Miethe's tele-objective above described and with the 
camera drawn out to 10 inches. The part inclosed by 

remedying this evil. After the leather has been tanned, 
but prior to its being rendered supple and before it is 
scraped and polished, grease has to be rubbed into the 
pores. The entire skin before it is cut is heated and 
thoroughly dried in a stove. The skin is then spread 
upon a table, and tallow at a temperature of about 
250° C. is poured upon the leather. The workmen rub 
this melted tallow into the pores of .the skin. But the 
tallow when t.eated to this extent gives off acrid 
Yapol'il, which irritate the respiratory organs and oc
casion much suffering to the workmeL. This is due to 
the presence of acroleine in the vapors, produced by 
the decomposition 01 the glycerine. The acroleine, 
when coming in contact with the air, forms acrylic, 
aeetic, and formic acids , and is readily volatile at ordi
nary temperatures. A few drops of acroleine volatilized 
in a room will render the atmosphere almost insup
portable. For this reason, workshops and factories 
where leather for saddlery is made are put by the 
French legislature in the second category of unwhole
so�e industries. M. Ferrand proposes that, instead 

though equally strong. would not be so heavy, and the 
workmen would lose t.heir claim to a supplementary 
wage. Therefore both employers and workmen are 
opposed to the more wholesome process. M. Ferrand 
is more likely to be supported by the trade when he 
urges that in any case there should be, by the 'side of 
the workshop where the tallow is rubbed into the 
leather, a spare room, well warmed and ventilated, 
where the workmen could seek rest and fresh air be· 
tween each operation. To this the workmen at least 
would not object, but the employers would probably 
complain of the extra expense i nvolved. It seems de
plorable that the health of the workmen should be 
gravely compromised for the sake of increasing the 
weight of leather by forcing into the pores more grease 
than is necessary.-The Lancet. 

• •  e ,  • 
BLOOl) travels from the heart through the arteries 

ordinarily at the rate of about twelve inches per I!t';(l
ond ; its speed through the capillaries is at the rnu, of 
three one-hundredths of au inch per second. 

© 1892 SCIENTIFIC AMERICAN, INC.



MARCH 1 2, 1 &}2. J J titutifit �mtri(au. 
APPARATUS FOR AERIAL ASCENSIONS. offers great advantages. The question of the liability 

BY J. HENRY BlUTH. of the balloon to destruction by artillery fire naturally 
The original drawing of this cut was made as long arises. At Lydd a balloon was fired at by a 13-

ago as 1849, when the writer was a pupil of and me- I pounder gun, at 4,000 yards range. The balloon was 
chanical assistant and draughtsman to Professor raised and lowered by paying out or hauling in line. 
Henry, at Princeton. Many experiments were made It was struck the seventeenth shot, and as it slowly 
with aeroplanes and on the lifting power of screws of descended struck again by a shrapnel . Nevertheless, 
various forms revolving in a horizontal plane. After it reached the ground so gently that no appreciable 
the great electrical discoveries of Faraday and Henry, shock would have been felt. The damage consisted of 
came the dynamo electrical machines of Pixi and of I two holes torn by shell fragments, and some bullet 
Gramme, on which many dynamos and dynamotors holes, two of which were through the car. The bal
have since been built up and patented and placed upon loon could have been made fit for use again in about 
the market. two hours. As to foreign powers, the French adopted 

The steam engine and dynamo and a winding drum the English tubes for carriage of hydrogen, fill in 
and boiler are mounted on a carriage, and a wire, about the same time, and have used balloons in their 
wound on the drum, leads up to and holds captive maneuvers as well as in Tonkin on active service. 
dYnamotors and screws free to revolve on the vertical Germany at present prepares gas, but the English 
shaft, or tube, which supports the car. The car and method is under trial. Russia and Italy have both 
staff do not revolve and no torsion is put upon the wire. adopted balloon equipments. 
At the upper end of the staff is a parachute, of large - ' . I • 
diameter, which is provided for safety in case of the stop- Motive Power o n l y  a SlIlall Itelll . 

page of the upward flow of the current from the dynamo The popular notion that with cheap motive power
on the carriage. The current passing from the motor by water power, for example-we might have cheap elec
the upwardly extending wire is suf-
ficient to turn the screws at a high 
speed. For military use the eleva
tion at which the field glass could 
be used, with the aid of this appar
atus, would permit the disposition 
of the camps and forces of an 
enemy to be seen at a great dis
tance, while on the water an ap
proaching ship could be sighted at 
a like distance. Meteorological 
observations could be taken in all 
the various strata of the air, from 
the earth to the highest altitudes. 

• • •  
lttllttary Ballooning. 

Lieutenant H. R. Jones, R. E., 
read a paper recently at the United 
Service Institution, dealing with 
the practical working of balloons in 
military operations. First noticing 
the question of gas, the lecturer 
pointed out that, in spite of its 
cost, hydrogen, from its great lift
ing power (i. e. , from 60 lb. to 68 lb. 
per 1, 000 cubic feet), effects economy 
in transport, and is specially suited 
to the plan, first adopted by Eng
land, of carrying gas ready made in 
tubes of about 70 lb. weight, each 
containing 120 cubic feet of hydro
gen. The advantages of the sys
tem are : 

or other large water powers, so far as concerning out
lying cities ? How far will it be possible to transmit 
this power, not theoretically, or in an experimental 
way, but commercially, so as to insure a fair dividend 
to the investor ? At what point does it become cheaper 
to carry current than to carry coal ? Now, these are 
large questions. They are, in fact, the largest pro
blems in modern engineering. When you come to deal 
with such an immense and incalculable source of power 
as Niagara, our previous plans and methods and suc
cesses sink into nothing, as indicative of final results 
and realizations. Our attitude toward such a taming 
of nature is very much the same as that of the first 
electrical experimenters when they interrogated her 
with the help of pith balls and li�tle chips of amber. 
Even the late demonstration at Frankfort teaches us 
little, for there we had the utilization ofL.t!_�_�1IL 
water power as a well-to-do American lzen Iffft!'� his back yard for ornamental purpos , and the expfltJ'/) riment was tried in summer time, wh windi(a;e lig� 
and skies are clear. Moreover that ant ��s" 
an exhibition, with the Emper�r of Ge any and1i'J� � 
dignitaries lending a patriotic hand /Subseu.bing f  r 

patriotic dollars. No 'g4n,tiFmen, 
when you and I who 0 '  . 'aM sta-. 
tions come to use s u c h  " a t e r  
powers, or distant coal beds, we 
shall not be able to fall back on 
kindly emperors for timely dona
tions. Some of our fellow citizens 
will be quite ready to help us, but 
with the instinct that is born in 
every American, they will want the 
dollar they pay o u  t t o  b r  i n g  
another back with it. 

" Our field of work, in short, with 
its newness and rawness, is one in 
which experience must always mod
erate enthusiasm. To me, perhaps, 
more than to many of my fellow 
members, this Q uestion of long dis
tance power transmission is fraught 
with large possibilities and grave 
responsibilities. It is imperative 
that I should know the truth and 
the facts ; and if ever the time 
comes when I can be humbly in
strumental i n  g i  v i n g  Buffalo a 
sparkling m i d  n i g h t firmament 
created by yonder falls, I shall ask 
no grander task. I have ventured 
to make this Illomentous subject 
one of the leading topics here, and 
my call for information has been 
resPonded to by some of the most 
authoritative workers and thinkers 
in this direction. To them I' shall 
leave the exposition of its details, 
with the conviction that you will 
forgive me if, under a sense of duty, 
I have indicated the practical limi
tations that must govern every 
man of affairs. 

(1) Rapidity of filling, a balloon 
being prepared in from fifteen to 
twenty minutes, instead of four 
hours ; (2) purity a n d  g l' e a t e r  
power ; (3) independence of a large 
water supply, otherwise necessary '; 
(4) the power to immediately re
plenish 'a partly wasted balloon, 
according +'0 rp.ql1ire!.np.p+, T h e  
English military balloon contains 
10,000 cubic feet, lifting 650 lb. , in
cluding two very light men, 1, 500 
ft. of rope and too balloon, with 
the necessary fittings. After dis
cussing the fittings in detail, the 
lecturer spoke of the mobility a.nd 
use of balloons. In a light breeze, 
he said that a balloon can be 
towed so as to travel as fast as in
fantry, often even much faster. In 
England the laws of trespass, as 
well as telegraph wires and trees; 

APPARATUS FOR AERIAL ASCENSIONS, DESIGNED IN 1 849. 

" In this connection I cannot help 
pointing out again that, after all, 
the cost of coal to operate an 
(llectric plant is only one among 
many items, and frequently a small 
percentage of the total cost at that. 
For instance, in electric railway 
work the cost of coal c o m e s  t o  
about 10 per cent of the total ope
rating expenses, while in electric 
Jightlng it pl'<lh:tbly does not exceed 
from 15 to 20 per cent. In l hono 
days, when municipal plants are 
the subject of frequent discussion, 
these facts are generally lost sight 

present exceptional obstacles to balloons, yet during the 
last three summers good work has been done at Alder
shot. Communication is kept up between the balloon 
and the ground by telephone on the Siemens-Halske 
system ; plans and papers are sent down the line in a 
small bag. Observation from a balloon naturally eug
gests itself as a matter of course. It requires special 
practice, however. The country looks l.i.$.e a map, but 
hills are all flattened, and it is often wrongly assumed 
that movements seen from the balloon must be visible 
below and need not be reporced. Practice is required 
also to estimate the magnitude of bodies of troops. 
At Aldershot, after the first summer's work, the work
ing of the balloon was reported as satisfactory, but 
the reports furnished by the balloon as unsatisfactory. 
Subsequently examples were given of the value of bal
loons ; for instance, a cavalry force was enabled to 
avoid all outposts and get right into camp on one oc
casion, by balloon direction. Again in 1890, a balloon, 
from a mile and a half distanee, made a sketch of an 
enemy's camp, showing all the dispositions of the 
troops and outposts, and even idlmtifying regiments. 
During the last French maneuvers General Gallifet 
actually commanded from a balloon, sending orders by 
telephone. In the direction of artillery fire a balloon 

trical lights and motors, was dispelled the other day, 
at Buffalo, by Mr. Charles L. Huntley, in his presi
dential address before the National Electric Light 
Association. In view of the approaching completion 
of the works at Niagara, Falls for the utilization of 
that gigantic water power, some very great expecta
tions have been indulged, in Niagara and Buffalo, 
respecting the electrical advantages which those cities 
would probably enjoy. With the great cataract close 
at hand to turn the dynamos, it was supposed the 
electric currents, for lights and motors, might be sup
plied to every shop and dwelling at a cost of but little 
above nothing. B.ut Mr. Huntley, who is celebrated 
for having a very level head, sweeps away this pleasing 
illusion without the least compunction. He says : 

" Wh ether we are engaged in the distribution of 
electric light by arc or incandescent lamps, or in gene
rating current for stationary or railway motors, or for 
heating, we are essentially engaged in generating, dis
tributing, and converting power into its various forms ; 
hence, any method by which the initial power can be 
obtained in a manner or from a source of greater eco
nomy, deserves our most serious consideration. 

" The question may, therefore, naturally be asked, 
Wha.t would be the e1fect of the utilization of Niagara 

of, and the cost of electric lights is calculated by refer
ence to the amount of coal burned under the boiler, 
thus ignoring the fact that fin'men, engineers, line
men, trimmers, etc. , are required ; that carbons require 
daily renewal and globes break ; that, like all other 
machinery, engines, boilers, dynamos, and lamps are 
subject to depreciation, require repairs, that the build
ing must be insured, and that a sinking fund must be 
established for renewals. 

" Cheap power in itself would, therefore, influence 
the cost of electric lighting very little, even if the elec
tric current is distributed in the immediate vicinity 
where it is generated ; while its distribution to any 
considerable distance in large power units on a com
mercial basis seems to be awaiting its demonstration 
here rather than in Europe, Hence I would recom
mend a study of the facts pointed out, which ought to 
make any community falter before investing in a 
municipal plant simply because it may happen to have 
what is supposed to be a cheap source of power around 
the corner. " 

• • • • • 
WHEN a belt gets saturated with waste oil, aB appli

cation of ground chalk will soon absorb the oil and 
make the belt workable. 

© 1892 SCIENTIFIC AMERICAN, INC.



168 
Tellla at the Royal Inlltltntlon. 

So great was the interest and enthusiasm with which 
Mr. Tesla's first lecture and experiments were received 
at the Royal Institution that he complied with the 
urgent request to repeat the same, and at the close of 
the second meeting Lord Rayleigh arose and spoke 
as follows : Sir Frederick Bramwell, ladies and gen
tlemen-Although it ill not our custom here to fol
low the lecture with remarks from anyone else, I think 
you will agree with me that this is no ordinary occa
sion. At the request of the managers of the institution, 
and for the delectation of its members, Mr. Tesla con
sented to repeat the labors of last night, labors which, 
though small to him, would have completely exhausted 
any one else. 

I wish our great electrician, whose name appeared 
before us in letters of fire, in one of Mr. Tesla's experi
ments, were here to propose this motion. There is only 
one respect in which I have any qualification to speak, 
and that is that I have made attempts myself to experi
ment with currents of a high degree of frequency. I was 
tolerably satisfied when I had a discharge rate of 2,000 
per second, but we have had to-night ten or twenty 
thousand per second. My apparatus was on a very 
small scale indeed. Mr. Tesla has taken us into some 
of the dark-metaphorically dark-places in nature. 
These fields have been but little trodden. Mr. Crookes 
and Mr. Tesla alone have had the entree. In what 
has been put before us to-night, there has been matter 
which will afford food for intellectual contemplation 
for a long time to come. I think, at the same time, it 
will be obvious to you that Mr. Tesla has not worked 
blindly or at random, but has been guided by the pro
per use of a scientific imagination. Without the use of 
such a guide, we can scarcely hope to do anything of 
real service. I do not think there is anything I need 
add ; it does not require any great capacity to see that 
Mr. Tesla has the genius of a discoverer, and we may 
look forward to a long career of discovery for him. His 
labors will be followed with admiration by all men of 
science of England, and especially by those in this in
stitution to whom he has done the favor or. lecturing 
to-night. I thank Mr. Tesla for his lecture. 

Sir Frederick Bramwell : Ladies and gentlemen-I 
believe it is usual to second the vote of thanks. I, for 
one, should be very glad for Lord Rayleigh to put the 
motion to you. It is the duty of myself, however, to 
second this vote, which I do most heartily. Our treas
urer is not here to-night ; he foresees, as the result of the 
lecture, that the whole of our apparatus, in this line of 
study, is antiquated, and we shall have to begin afresh. · 
This has evidently been too much for our treasurer, and 
he has consequently stayed away. In my own province 
of mechanical engineering, there was a time when we 
were content to have boilers wliich would be ridiculed 
now ; and turning from mechanical engineering to 
electrical science, we have seen to-night the same de
velopment from the slow-going, old-fashioned style of 
phenomena, as that which I have referred to in the 
case of the steam boiler. I can only regret that Mr. 
Tesla has kept within the limits of time, and has had 
to refrain from giving us that which we so much liked. 
I wish he could give us another evening, and show us 
more of the experiments. I put the vote to the meet
ing. 

Mr. Tesla : It would be difficult for me to find words 
to express the thoughts I feel ; I have been so kindly 
received and generously treated. Whatever I have 
shown you here is not my own; it is the outcome of the 
work of English scientific men, whose names we delight 
to hear, and whom every one loves and admires. To
night my aspirations are fulfilled in having my labors 
appreciated by some of the foremost men in the world, 
and I cannot tell you how-highly I esteem YOUJ: t���, 
and pow much It will encourage me to further work. 
There is one thing I desire to tell you-I am not a 
speaker, nor did I prepare to speak at all, and these 
two considerations should disqualify me at once-but 
this I want to say : 

We have worked before with the problems that are 
at hand until they have been perfected. The water 
wheel, the gas engine, the steam engine, thanks to the 
great spirits which your country has produced, are 
brought to a high state of efficiency. In these depart
ures we have come, so to speak, to the limit. We have 
now a possibility opened to us of accomplishing things 
we never dreamed of before, and in this lies the whole 
aspiration of scientific investigators . .  These contriv
ances are but in an imperfect state ; they have con
sumed many years of my incessant thought; some other 
experimenter will start where I have stopped, and so 
the world goes on ; but the same advantage which 
another will have from my work, I have already had 
myself from those who have gone before. The fore
most scientific men of this country agree that there is a 
way of producing the electric light by fluorescence as 
the result of oscillations of a certain frequency. I will 
not dare to speak of what tl;wy have achieved in this 
direction, for if I do my discourse would be the praise 
of their work ; it is, therefore, out of place. You will 
believe that these words are sincere, even if they are 
not put forth in the expressions of Ii. good orator. We 
have a start. We can set up in a room the oscillatlons, 

and the only difficulty with which we are confronted is 
the perfecting of the apparatus. Thus we can have a 
light which will not need any leading wires, which will 
be a good luminant, and will never be destroyed-it 
will last for any length of time. This will be a great 
advancement over present methods. These difficulties 
are nothing compared to the problems English scientific 
men have opened up before. For instance, in the pro
duction of power. We are able to produce power 
at any point in the universe, and when this great 
work is finished, what an effect it will have upon the 
whole human race I I wish to say that the results I 
have shown you to-night are the outcome of the work 
of others, and I do not want to impress you as though 
I was displaying any discovery of my own. If any one 
can reap the benefit of it, my desire is fulfilled. I am 
only paying a duty which any lover of science must 
pay to those who have been before in the field. Others 
have arrived at results. We are younger, and we go 
on from them, climbing the stairs ; or, rather, we 
younger ones are taking the " lift "-we are using the 
" elevator." The older ones were content with the 
stairs. I thank you . most heartily, and express the 
hope that I may be able to bring before you some bet
ter work than I have shown you to-night. 

For the purpose of the experiments, says the Practi
cal Engineer, Mr. Tesla employed an alternating cur
rent dynamo of special construction, and capable of 
producing alternations amounting, it was said. to as 
many as 20,000 in a single second. 

The clirrent was controlled by a switch on the lecture 
table, and the first experiment consisted in holding an 
exhausted glass tube, 3 feet long, in one hand, while 
the other was placed upon the terminal of the trans
former ; the tube then appeared lighted throughout its 
length with a brilliant blue light. The lecturer then 
showed a glass bulb lighted in a similar way when at
tached to one wiJoe only, and also showed the phenome
non of a Crookes' shadow. On attaching a copper plate 
to each terminal of the transformer, an arc being form
ed between them, and upon the insertion of a plate of 
ebonite, the arc gave place to a blue light over the 
faces of the opposing plate. 

When suitable terminals were attached to the trans
former, lines of light 7 inches long were readily obtained 
through air, and when balls of brass 4 inches in dia
meter were attached, sparks were obtained over a dis
tance of 1� inches. Under favorable conditions, Mr. 
Tesla said, this diecbarge appeared exactly similar to 
that of the Wimshurst influence machine. Another 
beautiful experiment was made with two thin wires 
about 10 feet long stretched from the lecture table to 
the gallery, at a distance of about 9 inches apart. 
These, on the extinction of the gas, were seen to glow 
with a blue phosphorescent light. 

Some Geissler tubes, provided by Professor Crookes, 
were then exhibited ; one of these contained yttria and 
another sulphate of calcium. Attaching a wire to one 
of theso..JIr. Tesla held it in his hand, while touching 
tho tedllinal of the transformer with the other. The 
glass vessel was then seen to be filled with the charac
teristic oolored phosphorescence, and the material con
tinued to-phosphoresce after tho current had ceased to 
flow. 

Referring to the difficulties found in obtaining good 
insulatingmedia, Mr. Tesla saia the transformer used by 
him was provided with oil insulation, the exterior of the 
primary coil being about one-quarter inch loss in diame
ter than that of the internal diameter of the tube upop 
which the secondary was wound, and the annular space 
filled with oil. With currents of such high tension and 
frequency, solid insulation, according to lVIr. Tesla, is 
fluitey-seless, and is absolutely certain to break down 
after working for a short time, a fact he adduced as the 
reason why the costly induction coils now made often 
become useless after a short period. His transformer 
had, he said, sometimes broken down twelve times a 
day, yet, owing to the fluid insulation, it was never per
manently injured. For the production of · the effects 
shown with yttria and sulphate of calcium tubes, alter
nations amounting to the almost inconceivable number 
of 100,000 per second are, according to Mr. Tesla, es
sential. One of the most remarkable effects observed 
in connection with these currents of high frequency is, 
that no matter how great their intensity, they have no 
effect on the animal system, and thus appear to be per
fectly safe. As an illustration of this, he took an iron 
bar in one hand and a vacuum tube in the other. On 
making his body a portion of the circuit by placing the 
point of the bar upon a terminal, emitting sparks seve
ral inches long, the vacuum tub ; glowed brilliantly, 
while the lecturer remained wholly ·unaffected. 

The most striking experimen.t, however, was one o.e
signed to show the possibility of illuminating a room 
by making the space itself electric. Above the head of 
the lecturer was hung a plate of zinc about 8 feet long 
by 1 foot wide, a similar plate being hung upon the 
wall at a distance of about 10 feet, a.nd parallel to the 
first. Between these two plates an intense electrical 
field was then produced, and exhausted glass tubes 
placed anywhere in the field at once glowed with phos
phorescent light. The lecturer took in his hand a glass 
wand, 3 feet long, and, with no special connection of 
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any sort to his body or to the glass, when waved in the 
magnet field it shone like a flaming sword. If such an 
electric field were produced in a room, i.t is manifest 
that it could be illuminated by merely hanging suitable 
glass globes without connection of any kind. 

We have not been able to more than faintly describe 
a portion of Mr. Tesla's experiments, but it will be evi
dent that the phenomena disclosed were of no ordinary 
kind. On the possibilities of their immediate applica
tion it would be almost rash to speculate, and we shall 
look forward with excited curiosity to the further ex
periments and lectures which we understand Mr. Tesla. 
has promised to give on the subject. 

• • • • • 
Felling a Wallhlngton Glgantea. 

FOR THE SCIENTIFIC AMERICAN. 
About 1856 I had some business with William W. 

Hanford, who owned a saw mill a few miles from the 
famous Mammoth Grove. in California. I rode from 
his mill, some ten or twelve miles, to see the mono 
sters. 

Mr. Hanford was the gentleman who had the big 
tree, as it is called, cut down, and related to me his 
experience as follows. Said he : " I  . thought there 
would be a speculation in stripping the bark from the 
ground up about twenty feet, taking it off in sections, 
and shipping it to New York, and then setting it up 
for exhibition, the bark being about two feet thick. 
So I set five good men at the work, and in a few days 
we had the bark off, ready to ship. Then an idea 
struck me to fell the monster before taking the bark 
off. I had measured with a long tape line around the 
butt, and it was a few inches OvCT 96 feet in circum
ference-33 feet across. I then had some pump augers 
spliced out, and set four men to boring through from 
each side; and I put long handles into mol/tising 
chisels, and set the fifth man to cutting off the wood 
left between the auger holes, so, after some weeks, we 
saw light clear through the center of it, which was 
sound to the core. I left a portion on each side, north 
and south, to be cut off with chopping axes. I selected 
my men, who chopped right and left hand foremost, 
and, with four light chopping axes, we soon had it 
chopped off, so that it settled down about an inch on 
its base, the top being light, and little or no wind, and 
the tree standing so erect that it did not fall over. I 
then made hard wood beetles and got some iron 
wedges and very large wooden wedges, and, after 
nearly two days of hard work of five good men, we 
tipped it over. I then sent my 20 feet of bark to San 
Francisco, loaded them on a steamer, and packed them 
on mules' backs across the Isthmus, and finally got 
them to New York, hired a large hall on Broadway, 
and set them up. Men would come in and pay their 
25 cents, and look at it and say: ' Mister, where did 
you get that ?' I would ten them the truth. Then 
some of them would say: ' Oh, my ! you can't make 
us believe that that ever come off a tree; there never 
was a tree on earth the size of that.' I was determined 
not to be beat. So I sent back, had my men dovetail four 
or five long croilscut saws together, and saw about one 
foot thick off the hutt of the tree, showing the borings 
on one side, and hewed off so as to leave a piece with 
tao heart of the tree in the center and 12 inches wide, 
'moothed off the sawed side wit.h a carpenter's plane, 

cked it a. .. d took it to New York, and fitted it into my 
bark shell. Then I said: ' Now, look at that, and see 
how I made it.' By that time I was out of pocket be
tween $3,000 and $4,000, so I sold out to some English
men, and they took it to London. Said Mr. Hanford: 
" Now, if I should find a mermaid with :.0 ta�'s, I would 
not exhibit her ill New York." They hewed off and 
smoothed the upper portion of this fallen tree, and 
built a roof over it, and used it for 0. bowling alley. 
There was a staircase of 23 steps up the side of this 
tree, near the large end, which reached a little above 
the center ; then notches were cut in for the feet to 
walk up to the top. To look off the butt down was 
like, looking off the stern of the Great Eastern. There 
were about 70 of these monsters in the grove of 
about 70 acres, variously named the Twin Sisters, 
Father and Son, Mother of the Forest, Father of the 
Forest, etc. , etc. The Prostrate was the largest in cir
cumference, and hollow for 'n3 feet. 

In Trenton, N. J . ,  some twenty years ago, I was in 
a lumber office, and some lumbermen sat there on a 
work bench, telling of some of the big trees they had 
seen up the river. I heard a number tell their yarns, 
and said: " Boys, you don't call them big trees, do 
you ? Why, I saw an old hollow tree in California that 
a man could riae 70 feet through on horseback, and 
ride out through a knot hole." 

One of them got down and took off his old slouched 
hat, and said : . .  Say, mister, that ain't the best of a 
hat, but it is all I've got, and you are welcome to it." 
The gentleman in the office said that, after I went out, 
one of the men said : " That was an almighty good 
liar." 

I had actually told the truth, but could not blame 
the man for calling me a liar. J. E. EMERSON. 

• t • • • 
THE mean annual temperature of the globe is 500 

Fahrenheit. 
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RECENTLY PATENTED INVENTIONS. 

Kallw-ay Appliances. 

CAR COUPLING. - James L. C a r r, 
Henryville, Ind. This device has a coupling pin or bar 
pivoted on a cross bolt or shaft, the pin being formed 
with two arms, a link-securing arm and a gravity arm. 
The bearings of the pin or bar give the conpling great 
strength. An entering link lifts and passes under the 
pin, which falls by gravity to secure the link, the latter 
then being held by tbe gravity arm in horizontal POSI
tion to properly enter a meeting drawhead. The un
coupling is readily effected by means of a shaft extend
ing to the side of the car. 

S P A  R K DEFLECTOR FOR FREIGHT 
CAR •. -Louis C. Terry, Columbus, Miss. Car. loaded 
with cotton, hay, and similar articles, especially liable 
to take fire, are ordinarily protected by having wooden 
strips or battens nailed behind their doors, such pre
caution being insisted upon by the insurance com
panies. This invention provides a device for the pnr
pose which may be readily opened or closed, and which 
wil l be automatically held in either of the two posi
tions in which it may be placed. It consists of a 
narrow o blong door carried on a rock shaft, and 
adapted to cover the open ing bel ween the sliding door 
and lhe side or the car. The door may be folded back 
in a recess entirely out of the way. 

RAILWAY TICKET. - Richard McCoy, 
Creston, Iowa. This invention provides a novel ruled 
and numbered ticket, for use instead of what are known 
a8 mileage books, from which portions are cut or torn 
off by the conductor corresponding with the draughts 
made u pon the ticket during successive trips, till the 
whole ticket has been used np. By this improvement 
the counting or work of the condnctor is greatly 
taci l itated in determining the tearing of the ticket .. t 
the proper place. The ticket may be of any desired 
lengl,h to take in any maximum nnmber of miles. 

Electrical. 

ELECTROPLATInG VESSELS' HULLS. 
Aiexander D. Buchanan, Long Island Cily. N. Y. This 
invention cover. a process and apparatus for making a 
metal l ic deposition upon Ihe entire hull  of a vessel, as 
a protection thereto. The process consists in dock
in!! the vessel, incasing its hull in a fiexi ble envelope 
which is filled with a metallic solntion, atter which 
electric connections are made between the solntion and 
the hull of the I"essel. The envelope is preferably made 
of canvas with a wire warp, and onter and inner insu
lating coating, and is made of a size to inclose large 
vessels, or be raised up around smaller ones, so as to leave 
only a small space between the envelope and the hnll. 

llIecbanlcal Appliances. 

WHEEL WRENCH AND BOLT CLIPPER. 
-Marshan Martin, Walla Walla, Washington. This 
machine IS adapted to carry a vehicle wheel for rapidly 
securing the bolts to the wheel tires and fellies and also 
to clip the bolts. It consists of a bench or frame on 
which is held to slide a wheel-carrying saddle, there 
bamg a swinging wheel wrench pivoted in the front etld 
of the benCh, and a bolt clipper arranged between the 
wheel wrench and the saddle. The wheel wrench is 
su bstantially l ike that forming the subject of a former 
patent granted to the same inventor. The bolts are ali 
turned home first, and are all cut off afterward, the 
bench bolts for holding the wheel permitting its easy 
revolu tion in order to bring the necessary parts into the 
correct position for work. 

WRENCH.-William H. Haire, Morris
town, Tenn. This is a simple, durable and inexpen
sive tool, consisting essentially of two .pieces. A sleeve 
is held to slide on the shank, ItS upper end havinl[ a 
horizontal lip constitnting the inner or movable jaw of 
the wrench, while in the bore of the sleeve is 1\ tooth 
adapted to engage the toothed surface of the shank 
which constitutes the handle. In a recess in the back 
ot the sleeve is a recess in which is a spring connected 
with a bolt or block, at all times held in engagement 
with the shank. The adjustment of the jaws is quickly 
made by pressing the extension of the sleeve to an en
gagement with the shank, and the operator may, with 
the same hand with which the wrench is grasped, rnn 
the .sleeve upward or downward on the shank to adj ust 
the inner jaw to an engagement with nuts, bolts, etc. 

PLUMBERS' TACK.-William H. Evory, 
Brooklyn, N. Y. This device consists of a two part 
clamp, the parts shaped to fit a pipe and having a 
spring connection with each other, the parts having 
base wings adapted to be secured to a support. The 
improvement affords a simple and efficient tack, q uickly 
and easily secnred to a pipe, which may thereby be 
conveniently secured to an adjacent waH, and will hold 
the pipe securely in place. 

N U T  LOCK. - Charles O. Vinyard, 
Navajo Springs, Arizona Ter. This nut lock is deSigned 
to lock a series of adjacent bolts in place, preventing 
the nuts from loosemng after being screwed up. It 
consists of a locking plate provided with openings en
gaging the nnts to be locked, a Inlt screwing on one ot 
the bolts having an integral spring arm adapted to en
Itage one of a series of ngld teeth or projections formed 
on t he locking plate. The several parts can be readily 
unfastened when desired by the bending of the spring. 
arm. The invention is an improvement on a former 
pat�nted invention of the same inventor. 

Agricultural. 

CULTIVATOR. - Leonard J. M. Nehf 
and George W. Mitchell ,  Sutton, Neb. This invention 
relates more par\icularly to an improved adjnsting 
device whereby the shovels can be adjusted to snit the 
growth and condition of Ihe plants to be cultivated. 
The main \Jeam is slotted at i ts rear end, and a semi
circular frame having a series of perforations is ar
ranged m the slot ; the forward cross beam has a series 
of horizontal perforations, the rear slotted cross beams 
having vertical perforations, and the cent.ral beam 
having a reduced forward end, and in connection 
therewilh are provided locking and pivotal bolts, the 
constructioll being very simple and inexpensive, and 
very cODv(>nient In operation. 

COTTON HARVESTER.-William Hodge, 
Memphis, Tenn. This is a machine to be drawn over 
the field, when the plants are guided into a receiving 
box where picker disks are revolved to pick the cotton 
from the pod, leaving the plant standing as the ma 
chine moves forward. The cotton is carried Inward 
and taken by brush disks from the picker disks, being 
deposited npon conveyer belts, and taken by elevator 
belts, twigs, stems, etc., being removed by a stripping 
brush. A brush roll removes the cott,on from the 
elevator belt into a chute, which conducts it to a sack 
held on the platform. 

ELEVATOR FOR SELF BINDERS. 
John J. Jones, Pittsfield, III. ThiS invention provides 
an improved form of elevator belt, at intervals along 
the length ot which transverse tubular longitudmally 
slotted slals hold folded portions of the belt, rods hold
ing 8uch portior.s of the belt within the slats, while the 
tubulllr slats near each end of the belt have slotted 
edges with oppositeiy projecting ears, there being ad
justing sl.raps along the n nder surface of the belt, and 
rivets passed through the ears, the belt, and the stralls. 
The .Iats are thus attached to the endless apron in such 
a way as to prevent the grain from catching between 
Lhe apron and the slats. 

WEED TURNER. - John J. Miller, 
Bartow, Fla. This is a device adapted for attachment 
to plow beams, and capable of being conveniently and 
expeditiously adj usted to or from the mould board of 
the plow to regulate the amount of .od to be turned 
under, the construction being such that the device will 
yield and antomatically return to its normal position 
when engaging with and passing a stump or other fixed 
obstruction. A narrow edge of the blade only is 
presented to the front of the beam and to obstru.ctions, 
thus insuring a minimum of pressure thereon. 

PLOW. - William H. Myers, Oregon, 
Wis. This improvement relates especially to the 
construction of plow shares, providing a means whereby 
the mould board is fitted with a removable an1 adjnst
able plate constitnting the lower cutting edge, and 
whereby also the point may be removed and sharpened 
or adjusted as it becomes worn, there being a remov
able share upon the forward edge of the mould board. 
The Invention likewise provides tor the simple, durable, 
and inexpensive construction of the monld board, Its 
attachments, and the point and landside. 

Miscellaneous. 

MECHANICAL CALCULATOR.-Theodore 
Mader, Corpus Christi, Texas. 'rhis IS an improvement 
in calculators having a fixed right angular arm in
scribed with a scale, a movable arm pivoted to one end 
of the fixed arm. and a third scale-bearing arm or bar 
arranged at a right angle to and sliding on one limb of 
the fixed arm, the calcnlations being made by adjust
ing the pivoted and the slidi ng arm. According to this 
invention the slidinl:( bar Is held at an angle of about 
sixty degrees instead of ninety degrees, there being also 
various olher differences of conatrnction and arrange
ment, and a difference in the scales, whereby the in
strument is adapted for the nse of surveyors and civil 
engineers, being designed to solve geometric problems 
as well as all proportions relating to ordinary business, 
etc. 

COpy HOLDER.-Hans A. Isberg, Long 
Island City, N. Y. The frame of this copy holder has 
a gllideway in one edge, and a rope is monnted on 
three pulleys to travel in the guideway. while the line 
or indicating bar is attached to a slide which is in turn 
secured to the rope. The improved device is desie-ned 
for the nse of typewriters, typewriter op�rators, type
setters, etc., the construction being simple and durable, 
and the indicating or line bar may be moved any 
desired distance or equidistant spaces as desired. 

CASH CARRIER ApPARATUS.-Joseph 
Starr, New London, Conn. This invention relates to 
an improvement in the propelling mechanism whereby 
cash or parcel carriers are taken to any desired point 
along their track, means being also provided whereby 
any slack that may occnr in the track may be con
veniently and expeditiously takeu up. An exceedingly 
simple carrier and latch Is adapted to operate npon the 
car, while an adjnstable trip mechanism uniformly and 
positively releases the car at the proper time, the factors 
in the propelling mechanism being so arranged that the 
moment the trip mechanislll acts to release the car the 
latter will have adeqnate movement Imparted to it. 

LEDG�R, SALES, AND BILLING BOOK. 
-James E. Depue, Oakland, Cal. This improvement is 
designed to do away with a mnltiplicity of books, and 
lessen the labor of the bookkeeper, one book being 
made to combine within itself three books. The leaves 
each have a colnmn or series of ruled ledgpr blanks or 
spaces on Its inner end, and corresponding perforated 
separable and rnled account blanks on its outer end, 
while a series of copying leaves or sheets are bound up 
in successive order with the leaves. Each ot the sep
arl\ted accounts or bills bears its own special number, 
copied npon the copying sheet when the copy is made, 
and the bill Is ready to detach and present at allY 
moment as may be desired. 

STRINGED MUSICAL INSTRUMENT. -
Henry Dahlman, Cambrldl[e, Minn. This invention 
provides improvements in stringed instruments, such as 
gnitars, mandolins, banjos, etc., to enable the per
former to enrich the accompaniment by playing un ad
ditional bass strings. An additional set of strings is 
made extend over the sounding board, from au auxiliary 
head on and facing at an angle to the main or ordinary 
head, to exteu8ion rests or pins on the soundmg board. 
A rod connects the auxiliary head with the body of the 
instrnment, and the auxiliary strings extend in an arc 
along the rod. 

KEY BOARD ATTACHMENT. - Maximi-
Iian Brownold, New York C ity, A locking device for 
each key is provided by this invention, a mechanism 
for simultaneously locking the correspondine keys of 
the several octaves, and a pedal action tor slmultan
eou.ly nnlocking all the locking devices for the keys. 
The improvement relates to pianos, organs, etc., the 
attachment permitting of playing on the keys called 
for by the key in which the music is written while the 
rem .. ining keys are locked and rendered IDllte. The 

lnatroment may also be used in the nsual manner with. 
ont restriction 88 to the nse of any of the keys. 

MUSIC LEAF TURNER. - Martin A. 
McMartin, Raton, New Mexico. This device consists 
of a vertically adjustable case adapted to be secnred to 
a support by a clamping device, a revoluble shaft 
pivoted in the case being provided with operating 
means, while swinging arms have their Inner ends 
geared to the shaft, and spring leaf holders are adjust
ably secured in the outer ends of the arma. The device 
may be quickly and securely fastened to a piano, organ, 
music rack, or any convenient support, and is adapted 
to quickly and accurately turn the leaves of sheet muic 
in either direction. 

STAMP SAFE. - Harry A. Stevenson, 
Sag Harbor, N. Y. This device consists of a small case, 
to be conveniently carried in the pocket, for carrying 
stamps in roll form npon a roller, a stamp-protecting 
ribbon or band being reeled In connection with the 
stamps upon the roller, 'l'hile there is a spring take up 
roller for the ribbon arranged in front of the feed 
roller, and a spring pressure roller over the take up 
roller, a pawl or stop mechanism controlling the move
ment of the rollers, and the whole forming an anto
matic feeder of the stamps. 

GUMMING MACIDNE. - Hugh Mooney, 
Jersey City. N. J. The gum fount of this machine is 
snspended beneath a slotted reed table, and revoluble 
gum wheels are adapted to deliver gum from the fount 
throu!!h slots In the table, a feeding mechanism carry
ing the material over the gnm wheels, while movab'e 
carrymg tapes are arranged in the rear of the gum 
wheels. The machine is of simple construction. and 
especially adapted for gumming labels or other articles 
in which the gum is applied in regular l ines, and it Is 
so designed that it may be easily adjusted and will 
work rapidly. 

CONVERTIBLE BATH AND WASHTUB. 
-Nellie F. Hurdel, New York City. The main tub has 
grooved strips secured to i IB ends, sliding npon vertical 
posts, the tub having also a central transverse groove, 
fitted by a removable adjustable partition, with gear 
mechanism for quickly adjusting the tub for nse as a 
bath tnb, and as qnickly changing it to form two wash
tnbs. Means are also provided for adjnst\U� it verti
cally to snit the height of a person washing. 

INHALER AND RESPIRATOR.-John A. 
Peron. Perris, Cal. This is an improvement in devices 
worn to prevent direct breathing through the mouth, 
the appliance having exterior gnards to prevent its 
accidentally entering the month or throat of the wearer. 
It consists of an elongated thin plate having its edges 
shaped to contorm with the chan ... el between the lips 
and gnms and teeth of the wearer, and provided with 
two pairs of guard limbs that project ontwardly and 
are then bent oppositely in pairs to lie npon the ex
terior of the lips when in �ervice. 

T R E E PROTECTOR. - Thomas W. 
Evans. Lecompton, Kansas. This improved protector 
for trees and shrubbery consists of a sheet metal body 
having overlapping edges with registering holes entered 
by a spring latch. there being lugs on the body near 
one edge adapted to overlap the adjacent edge, and a 
series of teeth on the top edge of the body. The 
cylindrical body thus formed has perforations which 
admit air freely. 

POLICE NIPPERS.-Samuel A. French, 
New York City. This device has two separuble handle 
sections provided on tbeir Inner adjacent faces with an 
undercut or dovetail interlocking rib and !n'oove ex
tending longitudmally of the shank portions of the 
handle and tapering toward their inner ends. A chain 
connects the two sections, and the device is designed to 
be qu!ckly placed upon the wrist and securely locked. 

AUTOMATIC BRAKE. - Giles Bowler, 
Layton, Utah Ter. According to this improvement 
springs normally maintain the brake shoes of the beam 
in <;ngagement with the wheels of the vehicle, cross 
levers pi voted to the brake beam being connected by 
a chain to a sliding draught tree. and thence with 
the draught bar. When the vehicle is drawn forward 
the brakes are disengaged and remain so until the 
vehicle Is stopped. An operating means is  also pro
vided to act somewhat as an equalizer, and when 
desired the brake may be held permanently out of 
engae:ement with the wheels. 

PROTECTOR FOR HORSES' HOOFS. 
Theodore P. Skellenger, Morristown, N. J. This is an 
improved packing slipper comprising a foot plate 
adapted to carry a pad, a skeleton wing to one Side of 
the plate conforming in contour to one onter side con
tonr of a hoof, while a second similar wing has a 
hinged connection with the opposite side of the plate, 
there being an adjnstable connection between the two 
wings. The device is designed to prevent snow from 
bailing nnder the foot, and affords facility for applying 
a salve or ointment when it is desired to treat the 
bottom of the foot. 

HEARSE ATTACHMENT. - Thomas J. 
Weir, Cincinnati, Ohio. This invention provides 
means for the automatic coiling of the truck strap for a 
hearse, so that the strap will be held nnder tension 
wherever the truck may be located in the hearse. The 
improvement is especially designed for application to 
hearses having a longitudinally '  movable truck on 
which the foot portion of the casket is placed when 
deposited in the vehicle, a strap connected to the truck 
and extending to the rear end of the hearse fnrnisblng 
means to control the truck. 

STONING KNIFE.-Frank H. Disbrow, 
Glendora, Cal. This is a fiat reversible knife having 
its opposite ends sharpened and provided with round
ing notches, the knife being held in a holder secured in 
a box to be attached to any suitahle support. The 
knife is not held in the hand, leaving both hands of 
the operator free. and the knife is of a form especially 
designed to tacilitate the stoning of fruit, etc. 

GAME ApPARATUS. - Myra E. Favor, 
Brooklyn. N. Y. In this apparatns a canvas body i. 
supported upon posts in an inclined position, the 
canvas having openings and pockets towcrd which 
halls are thrown, the different pockets representing 
dilferent nllmber. and Valll8.1 in a II&IDQ. The game 
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Is very simple, and may be played indoors or u\>on 11 
lawn. 

NOTB.-Coples of any of the above patents Wil t  be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title ot invention and date 
of thls paper. 

NEW BOOKS AND PUBLICATIONS. 

ACADEMIC ALGEBRA FOR THE USE OF  
COMMON AND HIGH SCHOOLS AND 
ACADEMIES WITH NUMEROUS EXAM
PLES. By Edward A. Bowser, LL. D. 
12mo. Pp. 252. Half leat�er. Bos
ton: D. C. Heath & Co. Pnce $1.25. 

Dr. Bowser is well known as a writer of a valuahl� 
series of mathematical text books which are largely used 
In th; best inatitutions of learning. The chief merit of 
the present work lies in the remarkably clear manner 
in which the principles are explained and illustrated. 
The examples and problems are numerous and well  se
lected and provided with answers. The whole work is 
inviting to the studenl, and the aim of it seems to be 
to render the stndy of algebra attractive without any 
loss of scientific method. Complicated examples are 
excluded because they consume both time and energy 
which may be spent more profitably on other branches 
of mathematics. 

A HISTORY OF THE PEOPLE OF THE 
UNITED STATES, FROM THE REVOLU
TION TO THE CIVIL WAR. By John 
Bach McMaster. New 'York : D. Ap
pleton & Co. 1892. Pp. xvii, 584. 
Volume III. Price $2.50. 

The completion of the third volume of Professor 
McMaster's important history of the American people 
is a subject of congratulation. The period Its five 
hundred pages cover extends from the Louisiana pur
chase at the beginning of the present century down to 
the first days of the w!lr of 1812 and the surrender of 
Hnll at Detroit. The story of Burr's treason. of the 
early history of the steamhoat. including the achieve
ments of Fulton, Li vingston, and Stevens, the first rnil
road, and many other of the triumphs and trials of eurly 
industries are here chronicled. It is ont of place for 
us to Indulge in encomiums on a work which has already 
won for itself a Illace as an American classic. The 
period covered by the third volume is fnll of events of 
the deepest interest, and is at once interesting and curi
ous reading, in view of the political changes that have 
ensued since 1S12. The author has very positive views 
of his own and doe. not hesitate to show them, which 
gives an aspect of life and interest to the book. His ac
connt of the long embargo that preceded the war of 
181� is specially interestin!!. 
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1. Elegant plate In colors of a residence in the Queen 
Anne style of arcbitecture, erected for F. S. 
Andrews, at Seaside Park, Bridgeport, Conn. 
Perspective view, fioor plans, etc. Longstaff & 
Hurd architects, Bridgeport, Conn. Cost $7.0r0 
complete. 

2. Plate in colors of a cottage at Richmond, Mo. Per
spective elevation and fioor plans. Cost $1,500. 

3. A residence at Cleveland, O. An admirable design. 
Floor plans and perspective elevation. Cost 
about $6,000. 

4. A cottage at Gardner, Me., erected at a cost of 
$1,900. Perspective elevation and fioor plans. 

5. Floor plans and perspective view of a Colonial 
house at Portland, Me. Cost $3,800 complete. 

6. Design for an ornamental chimney piece. 
7. A cottage at Portland, Me. Cost $3,500 complete. 

Perspective and fioor plans. 
S. Floor plans and perspective view of a very attrac

tive Qneen Anne cottage erected at Bab� lon, L. 1. 
Cost complete, $2,800. 

9. View of the proposed Odd Fellows' Temj:le at 
Chicago. To be the most Imposing structnre of 
its kind in the United States. and the tallest build
ing in the world. Height 556 feet. 

10. Sketche: of an English cottage. 
11. An attractive residence recently erected at Belle 

Haven Park, Greenwich, Conn., at a cost of 
$11,000 complete. Floor plans and perspective 
elevation. 

12. A residence at East Park, McKeesport, Pa. · An at
tractive design. Plans and perspective. Cost 
abont $4,000. 

13. A cottage at Asbury Park, N. J. An excellent design. 
Cost $5,300 complete. Floor plans and perspective 
elevation. 
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illustrated. - Swezey's dumb waiter. - Graphic 
representation of strains. - An improved door 
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chine, iIlustrated.-The baths of Diocletian.-The 
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'rhe Improved Hydraulic Jacka, Punches, and Tube 
Expanders. R. Dudgeon, :U Columbia St., New York. 
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Screw machines, milling machines. and drill presse8. 
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minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 
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Palmyra, N. Y. 

Guild &; Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps. vacuum apparatus, air pumps, 
acid blowers. filter press pumps. etc. 
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appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best book for electricians and beginners in elec
tricity is U Experimental Science," by Geo. 11. Hopkins. 
By mall. U ;  Mnnn & Co., publisbers, 361 Broadway, N. Y. 

Competent persons who desire agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientiflc American office, 361 
Broadway, New York. 

A middle aged married man, a traveled salesman of 
experience, now permanently located at Denver, Colo. 
(pop., 150,000) ,  where he has extensive acquaintance, de
sires agency of some Eastern or foreign specialty. Ad .. 
dress Brewster .& Co., Mendota Block, Denver, Colo. 

Wanted-We desire to arrange with parties, Dot 
already engaged in the selling of Unners' machines and 
tools, to represent us exclusively in the following cities: 
New York. Pbiladelphia. Chicago, St. Louis, Kansas 
Ctty, and San Francisco. This is an exceptionally good 
opportunity for young men thoroughly acquainted with 
the detaiJs of manufacturinJt tinware by modem ma
chinery to enter into a lucrative business. Exclusive 
territory and control will be given, and bonds to in
demnify us will be required. Addre.s Stark Machine 
and Tool Co., Bulfalo, N. Y. 

r;r-Send for new and complete catalogue of Scientific 
and other Books for sale by MUDn & Co., 361 Broadway, 
New York. Free on application. 
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(4086) B. C. J. asks : 1. Would you 
kindly answer in your paper the following question : 
Do you know of any practical dry storage battery, for 
closed circuit work? A. We know of no practical .dry 
storage battery. 2. Can a storage battery be charged 
by an alternating current? A. No. 

(4087) R. H. T. writes : 1. I have built 
a motor similar to thut described in SUPPLEMENT, No. 
641. Forged iron magnet with 5 lb. No. 18 wire on it. 

armature H coils No. 20 wire, 4 layers, 8 convolutions. 
Would I burn O llt No. 12 plug if I were to attach it to 
our circuit of no volts, Edison system, or would I in 
any way destroy motor! A. Tbe motor referred to is 
not suited to the Edison circuit. It placed in the circuit 
without using rheostat, the fuse would melt. The resist
ance of the machine sbould be increased many times 
to adapt it  to the Edison circuit. 2. Can I charge 
storage bal tery from our system above mentioned, 110 

volts ! How many c�lIs, and what size would I baye to 
use, in ord�r to obtain a proper supply for motor! A. 
You can charge a .tor�e battery with the Edison 
current, but reoistance will be required to prevent an 
excess of current from passing tbrougb the cells. 
About twe cells will be required for the motor. 3. 
What is the veltage of motor ? A. 6 to 10. 4. Sup
poee one foot ot No. 18 copper wire will carry 44 
amperes, will 10 teet carry 440! A. No. 5. I am a 
8ubscribp-r to both SCIENTIFIC AJfEBICAN and SUPPLE-

1IlIlNT. What i8 my best way to get them hound ?  

J (ieutifi( �meri(au. 
Woul� I have t o  pay a duty on tbe pric� o f  tbe bound I (4095) C. L. asks : Is there any solution 
book If I sent them to 

.
you r A. We tblnk you could pluced u pon the Inside of a mould In which plaster ot 

make arrangeme?ts with the �ustoms officers �o �hat Paris may be cast to prevent it trom adhering to the 
you would be ohhll:ed to pay duty only on the handang. mould when cast ' A. Use olive oil or soapsuds. 
Possi bly you can find a book bindery in your vicinity . 

(40 . 
(4088) D B T P I 96) D. B. T. wntes : You have, no 

. . . says : ressure, v� ume doubt, noticed watcbes oscillatinl{ wbile hanging on 
and temperature are the three elements enterlOg IOto tbe file at jewelers.. Why do tbese watcbes oscillate , 
all he�t motors. I should .

be pleased to ba�e a fe� They seem to be an anomaly. Motion is usually com. 
ql1e

.

sll�ns answered concermng the .. el�ments and their municuted trom a stationary base, bnt these watches 
variations and the natural laws go

.
vemlOg tbem. Sup- seem to have their hase of motion witbln themselves. 

P?"e we have 
.
a quantity of . our In a

. 
c�llnder whose Please explain thear modus operandi. A. The slight 

pl.t�n moves air tight, and without trlctlon. Say one change in tbe cellter ot gravity, dne to tbe motion ot 
cubiC toot at a tem�eratnre of 490° F., and a pressure tbe escapement, tends to set tbe watch in vibration. 
ot 120 lb .

. 

per s
.

quare lOch above tbe at,?"osphere. It we One movement of the escapement does not produce any 
allow this air to expand (performing work) four visible effect. The action is cumulative like that t 
volumes, that is to 4 cubic feet, wbat will he its pressure destroying a bridge by the march of sold i;rs. Tbe �t 
a?d temperatnr� ' N�x.t, suppose we now �orce tbe impulse produces l ittle ell'ect. Tbe ell'ect of the second 
piston back to Its orIglDal pOSItion, wbat Will be tbe is added to the first, tbat of the tbird to tbe second. and 
temperature, and pressure! SUPPoslDg in each case so on until the maximum is reached. It is essential 
there be no loss of heat by absorptiou or radiation. that the watch be very ddicately suspended. 
Can any one ot the elements, volume, pressure, and 
temperatnre, be varied while the other two remain con_ (4097) T. H. asks : 1. Where Zwicker's 
staut ? A. In the movement of the piston as described, " Engineer's Companion " IS published. It treats of 
the temperature, VOlume, aud pressure are all cLanged setting of valves of engines, etc. A. We can supply 
in terms of the absolute temperature and absolute pres- Zwicker's " Instructor for Machinists, Firemen, and 
sure. No one can be cbanged without a correspondlug Steam Engineers." Price $1, by mail. 2. Which is 

change in both the other elements, although not al ways tbe proper way to set a globe vatve, and reason for so 
in the 8ame direction ; decreasing the volume increases doing ? My method is havinll: tbe pressure against the 
tbe pressure and temperature and tbe rever... With seat, but have been told dill'erent. A. Always oet a 

a volume fixed by the piston, change of temperature globe or angle valve to shut against the source of tbe 
cbanges the pressure only, while with a free piston the steum. This always allows of packing tbe spindle 
volume is also changed. The details of these changes are wben steam is on. 3. Is tbere any good book published 
complex, and require more study than comes within the on setting the valve·s of the Corliss engine ? It so, 
scope of Notes and Queries. See SCIENTIFIC AMERICAN where, and what price ' A. We can supply " The Cor

SUPPLEMENT, No. 279, for a valuable table of tbe con- liss Engine, " by Hentborn aI!d Thurber. Price, $1 by 
ditions of pressure, temperature and volume of com- mail. Also Halsey ' . .. S lide Valve Gears," price $1.50. 

pressed air for each pound of pressure up to 100 pounds. 4. Wh!1t is tbe cau .. of having a T. H. alternator spark ? 
Also No. 799 for a valuable illustrated lecture on com- It seems as thoul!lh fire was coming ont of the arma· 
pressed air and its properties; 10 cents each mailed. ture (inside), and has a strong smell of burned rub

(4089) E. A. K. writes : 1. I have ten 
6 by 8 glass jars and ten 3 by 8 porous cup.. Now, can 
you tell me how I can make ten batteries or cel IA, using 
tbe above and sheet zinc and electric light carbons for 
elements ' I want to construct them so as to get the 
most possible current. A. Paraffine tbe ends (only) o f  
the carbon rods b y  heating tbem and rub blDg on 
paraffine, allowing it  to soak in. ArPllnge two Or three 
rows of tbe rolis in a mould , and cast lead around the 
paraffined ends. Connect the wire witb the lead by 
means of a screw or solder. Probably you wil l  find it 
both cbeaper and better to use carbon plates. The 
sheet zinc shonld be from � to X inch thick, and well 
amalgamated. 2. How many hours would such a bat
tery run ' A. With constant use it would probably run 
four days with fair usage. 3. How mucb current does 
tbe sewing machine motor reqnire whicb is described 
ill ..  Experimental �cience ..  ? A. 10 or 12 amperes. 4. 
Would tbe above batteries run it? A. Yes ; connected 
:: series of 5 each in paral lel . 

(4090) W. F. W. writes : 1. I notice 
tbat Remsen's late Cbemistry and other recent works of 
tbat kind give the following reaction when bydrogen is 
evolved : Z n  + H.SO. = ZnSO. + 2H. And in all 
other equations showing two atoms of free bydrogen, 
tbey appear as 2H instead of H. as the earlier chemis
tries give. Prof. Remsen does not believe the bydrogen 
atom and molecule to be identical, for he gives the 
hydrogen molecule as H. iu  another place. Unless the 
flrst is an allotropic modification, I cann!)t see wby it 
should be given 2H. Please explain. A. Tn writing 
formulas as a rule no attempt is made to indicate 
molecules of elements. Thus in the formulas you 
quote 2H is no more incorrect than Zn. The bydrogen 
molecule mnst be at least H., possibly much more, and 
tbe zinc molecule must be Zn. and possibly much more. 
2. Is the space above the mercury in a tbermometer a 
vacuum ' If not, does it contain air or mercury vapor ' 
A. It contains a trace of vapor of mercury. 

(4091) T. S. asks for a simple way of 
giving small articles of lead a coating with copper;  tbe 
covering required to be only of tbe thickness of tissue 
paper. A. You will requ ire 8 battery of one or two 
�ells with u sulphate of copper batb. 

(4092) W. M. B. says : Please inform me 
as to tbe cause of black specks appearing on silver 
prints. The batb which I use is very clear and the pa
per of good quality. Please state cause and bow it may 
be overcome. A. The specks are caused by the bath 
being too acid. Neutralize the acid With a small amount 
of ammonia. Consult a professional photographer in 
your vicinity . 

(4093) J. M. Mel. asks : What progress 
is being made in the Nova Scotia sbip raliway ? Also 
are they stili at work on the tunnel tbey were cutting 

under the Hudson ! Also give a constant clastic force 
of 8,000 lb. pressing on a radius of 7 in . What horse 
power Will it produce ? These are the flgures approx
imately. I especially want to gct the most convenient 
formula where just these data are known ! A. Work on 
tbe Cbignecto sbip railway bas been su.pended, wanting 
funds. Ditto work on the Hudson River tunnel. Both 
expected to resume SOOD. A constant pressure, 8S 
stated, bas no significance in borse power without 
motion. It the circumference of your radius moves 
under the constant stated pressure at 200 feet per 

8,OOU lb. X 200 
minute, yon wil l have ----- = 48"4 actual borse 

33.000 
power. 

(4094) T. M. says : In blowing out a 
boiler, does the water pass throull:h the blow·oll' pipe 
with more or less force than there i. in the boilers ! 
W ith a 2 in. b!ow-off pipe 18 in .  down from bottom of 
boiler, tben corancct with 2 in. feed pipe 10 ft. from 
check valve. {; ft. from blow-oil' valve, 6 in. from blow-
011' tum, with elbow 2 ft. to sewer, what is the force 
or pressure at elbow, and at the sewer, 4O to 50 lb. 
preserare on boilers ' A. Tbe OIlly additional pressure 
at tbe end of the blow· 011' pipe is due to the bydrostatic 
head of water or 0'43 of a pound for every toot height 
between the water level in the boiler and the end of tbe 
tlow-oll' p!pe. Tbis is more than counteracted by tbe 
friction of the water in the pipe while blowing 011'. 
the open end and freedom of exit making tbe pressure 
in the pipe much less than the boiler pre8sure. 

ber. Would the dampness of Ibe room arter being 
mopped cause it ? A. You have Ii sbort circuit, we pre· 
sume, somewhere. Investigation only could sbow 
where. Tbe dampness of the room bas nothing to do 
with it. You should bave it attended to at once, a. you 
are spoiling tbe insulation evidently. 

(4098) W. E. T. asks : 1. What effect 
would dipping or saturating oak posts in l ime water or 
a strong brine have on them in the way of preserving 
tbem from rotting after being put in the ground ! A. 
Tbe cheapest proccss for preserving posts, and probably 
the best, is to soak the ends in a nearly saturated solu
tion of sulphate of iron (l� lb. of tbe crystal sulphate 
to 1 gallon of water) for � bonrs. 2. Which would be 
the best, lime water or brine ? A. The most convenient 
arrangement for this work is to nse a tlgbt hogshead 
with one head out, set it on end and pour the solution 
in about 6 incbes deep ; then 1111 the bogshead with the 
posts. Repeat the operation each day, nntil the re
quired number of posts are treated. Tbe setting can 
commence at once. Oak timber treated In this manner 
is known to have lasted 30 years in damp mines, wbere 
2 years is its lite without treatment. 3. What strength 
of each solution, and how long should the paats stand 
in t.he solution to insure the best results ' A. If the 
posts are pointed, the solution should be made deeper 
tban 6 Inches, so that when tbe bogshead Is filled with 
posts tbe solution will rise to 2 feet in depth. 4. Do 
you know ot a cbeap way to prellCrve oak posts from 
rotting ' I have cbarred them and dipped in coal tar, 
b",t it  is too expensive. 

(4099) E. F. H. asks : Is a vacuum 
power ! What is its chief advantage when used in 
connectiou witb the steam en�ine ' A. A vacuum is 
power when applied against atmospheric pressure. It 
adds about 13 l b. per sq uare inch to the work of the 
piston, and in proportion to the mean engine pressnre 
on tbe steam side is tbe measure of economy . 

(4100) E. W. asks : 1. How long will a 
Bunsen cell, 1 pint, last, run steady on a motor for 13 
bours at a time for 6 days out of every week ! A. It 
the motor bas a high resistance, the cell might operate 
for a week with tbe renewal of the electropoin fluid at 
tbe end of the third day. If the resistance Is small, the 
cell mlll:ht fail in ten hours, or it might run forty hours, 
all depending on the amount of current used. 2. Will 
a 1-16 b. p. motor run a canoe ? A. It might at a very 
slow speed. You cannot expect much from a motor of 
less than � to � h. p. 3. What is tbe voltage of a 1 

pint Bunsen ? A. Two volts. 4. I bave an Edison 
lamp, 4 candle power. How many � pint Bunsen cens 
Will be required to run it ? A. Tbree to four. 

(4101) T. B. P., Jr. , asks : 1. I have just 
made a spark coi l .  My method was as follows : The 
inside of a .bamboo rod, 7·16 inch in diameter, I filled 
with No. 16 soft i(on wire. The rod is 8).2 inches long. 
On this I wound five layers of double covered No. 16 
copper w ire. The terminals of the wire I connected 
with binding screws on the eud pieces. On putting tbe 
coil in circuit with a ratchet burner and four cells of 
Leclanche, it was found tbat there was scarcely spark 
enougb to lillht tbe gas ; so the spark coil was removed , 
and in its place an iron bolt, 5).2 incbes long, wound 
with 16 layers of same wire, was substituted. This 
arrangement produced a spark fully twice t.he size of 
the other. What is tbe matter with tbe first spark coil ? 
I had always uuderstood that a core of iron wires was 
preferable to Ii _imple bolt. A. II! tbe first instance 
your wire was too far from the iron core. 2. Would it 
be possible to converse by means of two telepbone 

receivers if tbe binding posts were c(lnnected each to 
each, or would it be necessary to introd uce a cell or 
more of battery ! Please let me kuow if communication 
between two rooms in the same house could be 'bad in 
tbat way. Also if the steam pipes would answer as one 

conductor ? A. Tjae receivers can be used in t.be man· 
ner proposed. Tbe sound will be weaker than when 

a transmitter is nsed. 3. How many cells of open cir
cuit ba1ltery are required to snccessfully operate an 
automatic gas lighting burner ? A. Four or six. 

(4102) J. G. K. asks : 1. The height of 
a column Of water to equal one pound pressur" per 
square ir,cb at sea level. A. 2·aoo.1 feet. 2. The helgbt 
of a column or mercury to equal one pound pressure 

per square incb at s�a level ? A. a'0408 inches. 3. 

The m8IUI pressure ot the atmosphere at sea level, and 

[MARCH 1 2, 18c}2. 
the height ot colnmn of water It will support. I find 
different authorities do not all:ree on this suhject, alld 
wonld like to get, in your opinion, the nearest correc l .  
A.  T h e  pressore ot the atmosphere when the barometer 
is at 30 in. Is 14'7 lb. per sqnare inch. Tbe beight of a 
column of water at 14'7 lb. pressure and 30 in. of thc 
barometer is 33'947 ft. 4. Wbat would be tbe cubical 
volume of a tetrahedron or four·sided body with all  
sides eqnilateral triangles, whose edges are 2 in. long, 
and the formula for working it aritbmetically ' A. For 
the volume of a tetrahedron multiply tbe linear edge 
of one .ide by 0'11785 for the volume or contents. Tbe 
formula is a mathematical one. You will find a tablc 
of all the conditions for computing the elemeuts of 
polygons In Haswell's " Pocket Book, " $4 mailed. 

(4103) D. L. asks : What materials give 
best results for insulatlnll: heat and cold in refrigerators. 
Wbich is preferable-charcoal or mineral wool ? I am 
about to make a refrill:erator, and I have very little ex
perience along tbi. line. I Will aiso be very much 

- obl iged for any _uggestion in regard to construction to 
altain the best result! A. In large refrigerators and 
cold storage rooms, the best practice is to line the space 
with paraffined building paper and fill in witb Iiry saw· 
dust. For house refragerators pulverized and mineral 
wool are both used. Tbe mineral wool if properly 
packed is the best non·condnctor, but charcoal makcs 
the sweetest refrigerator, as it absorbs any oliors from 
dampness that may aCCidentally get into the insnlatiug 
space. In large refrigerating rooms the insulating 
space should be 6 in. thick. In household refrigerators 
� to 3M in. space, accordinll: to size. The method of 
construction you will readily understand by examin
ing the refrigerators in use. 

(4104) J. P. asks : 1. I have a C. & C. 
one-eighth borse power electric motor to be run in con· 
nection witb a plunll:e battery. The carbons and zinc 
were allowed to remain in the solution for some length 
of time, and have become covered with a thick coating. 
so that tbey are in one solid mass. How can I get tbc 
carbons and zinc clean again ?  A. Soak them in hot 
water for a few hours. 2. It I run the motor by a pul
ley from a water motor, how many lamps of 16 candle 
power would the motor light? A. The voltage of motor 
would probably be too low for anything but small lamps. 
3. Could I connect tbe electric motor with tbe wires of 
Edison's system of�incandescent lighting for bouses, so 
as to run a lathe or sewing machine, and if so would I 
bave to reduce the power in any way, and how ? A. 
No. Tbe motor must be dill'erently wound for the 
Edison circuit. 

(4105) J. H. G. asks for the cheapest 
and best method to extract tbe metal from the scum 
and skimmings from spelter, used to galvanize steel 
wire ; it  looks like dark yellowish ashes and is very 
heavy. A. It will not pay. The substance is princi
pally oxide of zinc. Distil lation witb charcoal in a reo 
tort is the method of reduction. 

(4106) N. B. R. writes : 1. I am build
ing the dynamo described in S UPPLEMENT, No. 161. I 
have No. 16 B and S gauge single·wonnd cotton·covered 
copper wire for the field magnets. Is th� insulation 
complete enougb, or would it be better to paint each 
layer of wire with sbellac before winding the next 
layer! A. The insnlation will be sufficient if thin paper 
is placed between tlae layers. 2. Would No. 16 WIre he 
as good as No. 14 for connecting the commutator 
sprinl(8 with the binding poots ? A. Yes. 

(4107) R. L. W. asks for a good ink 
eraser. A. Try a saturated solution of oxalic acid in 
water. Tbe red inks are made of various bases; for tbe 
color, as Brazil wood, cocbineal, and aniline red. Tbe 
aniline red may be removed by alcobol acidulated witb 
niaric acid. Javelle water is good for many colored inks. 
-From tbe " Scientific American Cyclopedia of Re
celpt-." 

(4108) C. E. A. asks : Can you give me 
any pIau for the cheap productiou of cyanide of am
monlum ? Have tried tbe passing of tbe ammonia gas 
over heated charcoal, which does not seem .to give tbe 
desired result. A. Heat sal ammoniac (ammonium 
cbloride) and dry potassium ferrocyanide together in 
a loosely closed-flask or retort. The ammonium cyan
ide volatilizes and condenses in crystals. Tbe work 
is very dangerous on account of the poisonous nature 
of tbe compounds. 

(4109) A. W. B. asks : Is it practicable 
to have a dynamo (one to furnish eight 16 caudle power 
incandescent ligbts) run by a windmill ?  It so, bow large 
would the windmill have to be, and what size dynamo 
would be necessary? As tbe wllld might not furnish 
power enough at all times, how many storage cell. 
would be necessary to store enough electricity to run 
the lights four boors, etc. ? A. It requires a full horse 
power to run the dynamo. Yo. would need from 8 to 
12 storage ceHs. 

(4110) C. A. G. writes : 1. Take an elec-
tric current : A man could readily see tbat the deflec
tions of a galvanometer were not in proportion to thc 
current. So who made it. and how was the discovery 
made tbat the currents were proportional to the tan
gents ' A. In the tangent galvanometer the needle is 
80 far removed from the coil tbat the lines of force 
passing through it · are virtually parallel. The eartb's 
directive action on the needle variet! w i th the sine of 
the angle it makes with the magnetic meridian, the 
action of the lines of force due to tbe current is propor
tional to the cosine of tbe angle. The inteusity. of thc 
current producing a given deflection under botb forces 
varies with the sine diVided by the cosine or with tbe 
tanitellt of the angle. 2. Taking thc law tbat the current 
is equal in all parts of the circuit (which I suppo.e 
means that it is eqllal In voltage and amperage), how 
can t.here be any dill'erence of potential in any part of 
t.he circuit! A. Voltage is not an attribute but a cause 
of current:  1>herefore your supposition is wrong. As it is 
the cause of current, any two points on a circuit in action 
include between them a fall of potential, as the cause of 
or force prodncing the cnrrent in snch part. 3. Given a 

current: Now.on oue galvanometer say it regl.ters 5°, 
on anotter 8°, must there not be a standard method of 
conveying the cnrrent around tbe need le so as to make 
the deftections equal tor equal cqrrents,on different &111-
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vanometer. t A. There Is nothing absolnte abont a ltai . vanometer, except tbose of special construction. Generally tbey have to be calibrated before their readings can 
be interpreted directly. Galvanometers can be and frequently are (as In ammeters and voltmeters) constructed for uniform readings for given currents. 4. About how many heat units are there in a cuhic:centimeter of zinc ! 
A. In converoion into oxide it will l iberate 12'1 KnOgramme calories. 5. I have made the molor described In SUPPLEMENT, No. 183. and it works to perfecUon. going so fast it hum •. Now, as I understand it. tbe centers of greatest attraction on the field magnets are rlg'llt next to the coils; therefore. the armature revolves, being at· tracted on one side and repelled on tbe otber. Am I right? A. Yes. II. On tbe motor referred to, one side of.th .. armature is positively and the other side nega· tively magnetized, is it ndt?  A. Yes. 

(4111) W. H. W. asks : 1. Will you please i l l form me throngh your paper what is tbe difference between nitrate of silver and oxide of silver. and how each are formed and what are their characterIstics? 
A. Si lver nitrate is a compound of the nitric acid radio cal and silver, and is made by treatine: silver with nitric acid. It i. a white sol id, fusible anrl known often as lunar caustic. Silver monoxide is a brown powder formed by precipitatine: the above in solution with callstic alkali .  2. What is tbe snbstance called sal icylic acid and holV formed, and in wbat way i. salacine con' nected with it. ?  A. It. i s ortho-oxybenzoic acid, C,H, 
(OmCO.H. It i .  made by beating sodium pbenate in a .tream of carbon d ioxide. It occnrs free in the 1I,)\\"e.- of BpirOJa ulmaria, and as a methyl ether in oil of wintergreen. Sal icin 18 a glucoside. C19H]R07' not d i rectly related to .al icylic acid. It is contained in the leaves and young bark of the willow, poplar, and other trees. Your other questions we cannot nndertake to an�\\'er. 

(4112) A. C. writes : 1. Last year bought Hopkins' " Experimp.ntal Science. " Con�H,rncted motor 8.8 therein df�scribed, page 497, etc., using cast iron m.gnet; did not dOllble numher of coils and convolutiom�; used :fteid magnet jnst a8 i t  came to me fIom foundry. Shollid four vol ts make sncb motor move sufficiently to test accllracy of winding and connections? 
A. The voltage should be ,"fficient to overcome the reo sistance of the m.chine. The amperage mnst be great enougb to prodllce the power. Wi th an E. M. F. of 4 volts and 4 or 5 amperes the motor sbould work very well. 2. With what degree of accuracy shonld halves of magnet be fitted togetber. and if inaccllrately fitted. can fai lllre to respond to four volts be attributed to tbat cause I A.  Tbe jOints of Ihe magnet should be as perfect as possible. Your trollble was probably due to ins llfficient current. 3. Wbat is tbe difference if, in winding armature, the terminal end of each of the t.wel ve COIls comes from the inside (or nnder) of core 10 place of from olltside. as in i (lnstration, page 500? A. No difference. 

leitutifit �lUtrital� 
rnbber band:etamp manniacturers nse to take their im
pressions of the type in 1-W. B. R. asks: Can you tell 
us in your paper the kind of rnbber cement that is used 
on the back of telt letters by which they are stuck to cloth, simply by running a hot. iron over them t What is the cement made of and how is it applied to the tem 
-lV. M. says: I should l ike to know of some washing preparation.-C. J. M. suys : Please answer through 
your NOles and Query column how to make colored crayon for the purpose of rough .ketching on paper.A. D. says : If it is not outside your province, will you kindly give me the recipe for making konmlss out of cow's milk t-P. C. asks tor a reliahle washing compound.-G. W. S. asks tor a formula for a benzine-reSIsting preparation to apply to corks.-F. C. & Co. ask 
tor a burnishing ink tor the use of shoemakers.-A. B. 
C. says : 1. Please inform me how carbon paper such as 
used with the typewriter in making transcripts is made. 
2. How can typewriter ribbons be renewed or re-inked! 

Answers to all of the above queries will be fonnd In tbe " Scient.illc American Cyclopedia of Receipts, Notes and Queries." to which our corre.pondents are referred. The advertisement of tbis book is printed in anotber column. A new circular is now ready. 
TO INVENTORS. 

An experience of forty years. and the preparation of mOre than one hundred thousand applications fOO' patents at home and abroad. enable us to understand the laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and "II foreign countries may be had on application, and persons contemplating the securing of patents. either at home or abroad. are invited to write to this office for prices. which are low, in accordance with the times and our extensive faciUties for conducting the business. Address MUNN & CO .• office SCIENTIFIC AMERICAN, 361 Br('adway. New York. 

Case. See Card case. Fruit packing and I!I1Ipo i!'umal box, W. O. Wakefield . . . . . . . . . . . . . . . . . . . . . . .  469.700 glng ca.e. Pack� C88e. Kitchen cabinet. W. Thompson . . . . . . . . . . . . . . . . . . . . .  469Jl42 

8::h �le�!naa:er=J':r.JE���'1': £iV.iIi: : :  :::: : : . �:= n���Ko�.a�hi�:. :'?�. �����? ���.I:: .�����'. �'. �'. 469.694 
8:�:to�a��f,;,��aro�!·proiOOtorj'or: w: F. 469,!YI5 I�g� �:;��:��ko�: f·�����.by: :  . .  : : : : : : : : : : : .  m:� Schopfer . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �,B72 Ladder. step, C. H. D. Sinconnes . . . . . . . . . . . . . . . . . . . .  16\1.751 Cereal drier, P. Borgarelll . . . . . . . . . . . . . . . . . . . . . . . . ... . 469,849 Lamp, miner's safety, J. B. Harrln et al . . . . . . . . . . . .  4&}.91R 
gg��I�:u�r�W�X��hi'ri':;i��,. �: .�: .������?�'.'. � ��;l� La���.I���� .I.I���. ������.�.:��. �.��' • •  �:.�: .�.��� 47a.OOS 
8�:1�: 'W.:,eii:';'l�ni��e�lij,'ir: · " · · · · · · · · · " · . . . . . . . . . 470,W. }:�l::g/�:..�.?:���.��:::::::::::::::::::::::::: : : .  i�;� Chairs, foot rest for. J. J. Hogan . . . . . . . . . . . . . . . . . . .  470.128 Lathe, Dahlgren & Svensson . . . . . . . . . . . . . . . . . . . . . . . .  469.8m Cchhaneckgreedlnelhivoeldr.lenrg. G�e. vGlce• "'hCa·uH..nce};y'erg . .  us . . .  o.n . •.•...•.•.••.• .• .• .• �,':u! Lathes. gange for screw cutting, S. Jetfs . . . . . . . . . . .  470,142 

\) �o _ Leather g .. �e. F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469.680 Cheese safe, If. S. Gilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469,692 Leveler, ro:'''JA. Zoldoske . . . . . . . . . . . . . . . . . . . . . . . . . .  469.900 

8��'::i'.el.;t�:.'��I!. �li.:. .. .  �?��: : : : : : : : : : : : : : : : : : : : m;;m fl�l:� �a;:nea�ii�'l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.832 

Churn. J. Jaque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469,702 Lightning arrester. Scott & Wurts . . . . . . . . . . . . .. . . . .  470,013 
8f��i ::'�����i devlce: :A: ·W-uriS·.:: ':::::.: :.:: : m:w fl��:;�1�' �::;i'e�a�';;tMf�:�:�O: 'Ii:liider; 469.7ro Clamp. See .Beam clamp, mann. . . . . . . . . . . . . .  . . . . .  . .  . .  . .  . . . . . .  . . . . . . . . .  . .  . . . . 469 70<1 Clasp. See ShOe clasp. Lock. See Cylinder lock. Nut lock. Permuta-
g���: !i���r: '*�.c��¥uiiliiiau;;r:::::::::::::::: tt::� tion lock. Switch lock. 469 950, 469 951 Closet. See DeSiccating closet. tg:;!;inJot�e��l'e�ric: T: 'j..: ·wiiisoii::::::::: . . .  : . . .  , 469;799 Cloth cuttllll( machine. C. B. J;'ulton . . . . . . . . . . . . . . . .  469.837 Locomotive engine, A. R. Cavner . . . . . . . . . . . . . ... . . .  i69.B44 
��� 8�kc::��a�v� c�m�����:gp: Cr 'F: 'jiiser �:� LOcs:�i�v��, p���.��l��o� .��. ��.� .����:':��t. �'.�: 470.mB Coke. apparatus for quenching. '1'. R. Osbourn, [Jooma, picker check for, R. W. Andrews . . . . . . . . . . 469,671 . 469.867, 469,868 Luhrlcator. See Axle lubricator. Foree feed Coke oven, H. Kennedy . . . . . . . . . . . . . . . . . . . . . .  · . . . . . .  · 469.817 lubricator. 
�!r,ri';::'��� b�us':����oid"r: '6: 'n: :ieOii"y:: : : : : Wl� t��g�t��: � ... :fg�: Edwards: : : : : : :  : : : : : : : : : : : : : : : tf8:l: Cooler. See Tumbler cooler� 

MLUancg •. tlleeSrytlll(l. startmacl�ginaen' gos\no-pcpo�t!�!:c1ia�ifm0¥�e. 469.936 Copy press, F. E. Davenport . . . . . . . . . . . . . . . . . . . . . . . . .  470.105 h � Cot. folding. C. M. Wagner . . . . . . . . . . . . . . . . . . . . . . . . . .  469.7W M J· er.a!f:�;:o · :A: ·jj:Av·r.;B: : . : : : : : : : : : : : : : : : : : . : : : t;;�:�� coW.e�,:�;;s�?����.��.���. ���.t. ��? ���.�� . �.��'. 470,002 M!W bag, J. L. Bassett . .  : . . .  0 '  • •  ' • • • • • • • • • • • • • • • • • • • • • 410,169 Coupling See Car coupling. Hose coupling. Man bag catcher, Winsor & Cummings . . . . . . . . . . . . .  470.100 Shaft'cou \I . Thill coupling. Mail pouch loop. Taylor & Purely . . . . . . . . . . . . . . . . . . .  469.727 Culf link, A. �. �son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.885 M:���tg�ft.rS:W;.�hr.�i.n��.���: ::: : :: : : : : : : : : : :  : : :  �:� 8�a't:rro��S�eki�b����i���: : : : : : : : : : : : : : : : : : : : : : : : :  �:� Measure. liquid. J, J. Hove . . . . . . . . . . . . . . . . . . . . . . . . .  469.8(\5 Cultivator, B. F. Young et al . . • . . • • . • • • . • • • . • . . . . . . .  470,030 �:f!f�I����!����:b�d������W�onB·clic·f(i".: : :  =:ft& 8:r��� :a1��rsto�: t:sW��nilsiroi:ig: : : : : :  : : : : : : :  =:= Metallic vesbel sellm, E. G. West . . . . . . . . . . . . . .  '" . . .  469,761 Cutter. See Band cutter. Chain cutter. Plan- Meter. See Electric m(Ot .. r. Liquid meter. ing cutter. Water meter. Cylinder lock. H. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.946 ��!I�?��I>�':.��h�es�w�;�e�l�id;;r · for 'varietY:: 'E: 469.711 DDaanshdYortO,lt'!...wlr.eJ"!a��.���: �:�?���: : : : : : : : : : : : : : :  �','/;M Fl' t J 469 008  p \'V Mot'O:n, L. (:.·Aiw . .  OOd·. ·. : : : : : : : : : : : : : : : : ·:. : : : : : : ·:. :: · : : :  470.'095 Dead light, A. McDougall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469.91� Dental heater, W. S. How . . . . . . . . . . . . . . . . . . . . . . . . ... . 469,884 ��it,eb�}f�g�s�.��.t::.���: .�: .�: .�.i����:::::::::: . .. . :: Wo:�� DDlegs�ecaer. tlsllI(eeC}?oSteat'oJ ittg·ge�.llls . . . . . . . . . . . . . . . . . . . . . . 469.76( M If b d E G Id 470 044 � .  M�SiC reaf iu"::er:"il'�1i:Brewin[iioii:::.':::.'::::.: : :  470:151 Bit��'� n;:cCin�: lnj?eii.iSY:::::::::::::.:·:::::.:: : Music leaf turner. 0. W. Catlin . . . . . . . . . . . . . . . . . . . . . 469.8.11 Door check, H. R. Frisbie. . . . .  . . . .  . • • •  . • • • • • • •  . . . . . . .  Musical instruments, cojn-controlled device for, Door check. '1'. D. Morris. . . . . . .  . . . . . . . . . . . . . . . . ... . . .  NaIPd:r�':,�v::cliiilt;: R: ·XShe::::::::: : : : : : : : : : :  : : :  !"7g:<n� B::l'�ess��e�';,�r'dr1er�ag!�t�er:" ' ' ' ' ' ' ' ' ' ' ' '  46'J.728 Nail machine. C. Ll. Houghton . . . . . . . . . . . . . . . . . . . . . . 470.132 

Buuss� cpoa�e. cGt.o&. �ooC;.:.���t.I����:::::::::: •. :::: : : : 470.035 Nail machine feed mechanism. M. Altmeyer . . . . . .  470.H9 
IND EX OF INVENTIONS Dust pan. adjustable, G. D. Miles . . . . . . . . . . . . . . . . . . .  ���d1�1J�':J'o�c:d�'i,lYl?!· ��u7":;�iire 'of'ieii"d 470.150 

�e=g �:t��r.'ilJ.Ro:fe{tI������::::::::::::::.:: : · : Nui.a.f.'��BC;;rttcr.�.I.����::.'.'::::.'.': :::::::::: :::'. : : : Wl;�� 
For whleb Letter. Patent of tbe 

United State. were GraDted 

March I, 1892. 

Electric circuits, fuse for, Scott & Worts . . . . . . . . . .  470,014 NNuutt IIOocCkk• JH. ·WL .. SWtollnICeO·X . .  o·n . .. ·. ·.·,.·. ·.·.·.·.·. ·.·.·. ·. ·.·.·. · ......•.. .. .. .. : :  m .. � Electr ' c  conduit, underground, E. P. Robbins . . . . .  469,723 Ii �I���� ::��f��: Cy� ... ��i�'1': S·perry.'.'.'::.': ::. : : 470,158 g��:�B. oct:�:';;oupier-ior-ioidiiig: keyboards 'for; 469.787 
Electric meter. J. J. Wood. . . . . . . . . . . . . . . . . . . . . . . . . . .  F. W. Hedgeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4G�.699 Electric motor contrOlling device A. L. Parcelle. Packing case. G. B. Hussey . . . . . . . . . . . . . . . . . . . . . . . . . .  469.942 Electric Slaster, galvanic. J. W. Sbults . . . . .  469,796. 469.7"1 Pan. See Dust Ban. Evaporating pan. 

&ND E&CR BE&RING TH&T D&TE. �1��:;:1 �::::'���f�(;tdm�� .:':Ju�"'�f:'!\:,';P;,!'� 469.1m �:���l!Je':f<J�n�in.:':�i,;c:'.F:A: ·Briiigs: : : : : : : : : : ·::.:: �:� 
Ele��g..��::i:,s ���'h�eDit�����'a·';il:·::. : ·. ':. : : : : :  �:::1 pa��rF<;:ig����. :�����: ��������. ��� .���I�: .�: 470.115 [See note at end of list about COllies of these vatents.] Electrolter, extension, C. neaves . . . . . . . . . . . . . • . . . • .  469,895 Paper roll fixture, O. H. Hicks . . . . . . . . . . . . . . . . . . • . . .  469,856 Elevator. See Electric elevator. Pasting machjnes, automatic fountain for, C. E. Elevator, S. E. Stokes . . . . . . . . . . . . . . .  ; .  , . . . . . . . . . .. . . .  469.984 Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  470.164 

AddIng and counting apparatu •• O. R. J. Woh- =��e's�aggn;'�n=' ����nght�illoiive· eii · 469.903 �:�t70��"ai:.·�F�l;f;�::::.'::::::.':::::.'::::::: ti�� langi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.766 jitlne. Rotar� engine. Traction engine. - penholder,.,'!'. o. Earle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.G84 Advertising puzzle. J. L. Leavitt . . . . . . . . . . . . . . . . . . .  469.839 Engine cut-olf. steam, W. A. Harris . . . . . . . . . . . . . . . .  469,696 Pencil. L. H. Sondheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.754. 
�A�trarri':fwoISr�r�c�r�a�mPe;nStar�lip:u.

e
rpol:s.

a
e1.s.,·Hh· 0: ·nHs·e8hlioilid,i.ii :L: .: :C: .: i�3:� ����:�gle':,nst:;.�u�t.�a:(pllle . . . . . . . . . . . . . .  470.

001 ����t�'i�� �Ocl �?'i����:: : : : : : : : : : : : : : : : : : : : : :  1�3:W� 
II � II Eyeglass holder, E. B. Wilmarth . . . . . . . . . . . . .  . . . . . . .  PhotographiC roller holder, G. Jones . . . . . . . . . . . . . . .  470.054. Beaudet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.098 Eyegl .... es. J. J. Wood . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  Plano. C .  Van H�en . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .  469.B76 

���r��:t�n�I'i,c:�';r��:��efeJ';jcDmu,:,��e;.; 469,995 �:�f.'lr., i". �·e�:.'��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  4 �1T! �:cb}nt·J��I#�fiei.':::::::::::::::::::::::.:: :  Wo:� 
R. Elckemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,917 Faucet. filtering. H. H. Luse . . . . . . . . . . . . . . . . . . . . . . . .  470.004 Pipe. See Blowpipe. 

(4113) T. D. W., J r; ,  asks : 1. What ASPt���t��d :�iiu����':!r:'.&:�'i�,&�'h'l�':: 
469,777 

Fence machine. wire. J . J. HarriSiiJ . .  p"i · d . .  Xi . .  · . .  �.� �!pe fiasks.:o�e i':a� for. R. Morgan . . . . . . . . . . . . . . . .  Wo'� 
Auger. earth. B. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470,059 �:��I':; ���y ;�i���U��a'1\�"g flie sariie� G�an�r &; • pl��::{t':.�h·ment: A���'erri,;:: : : : : : : : : : : : : :  :::: : : : 469:688 kind of battery is reqllired to run the electric tray il luminator as described in the SCIENTIFIC AMERICAN, vol. lxv., No. 21. page 329 '  I wish to coustruct one of one or two candle power incandescen! lamps. What kind of battery and how mnch would it cost to ron the same for a year! I would not use it every day, but only once every now and then. Sometimes it is a month before I will take a pictnre. A. Use 4 or 6 cells of Leclanche battery or a or 4 cells of Ful ler. The cost is very small when the battery i s  used only occasional ly. 

It wOllld not cost more than 50 cents per year after the hattcries are provided. 2. Is the fiash made by tbe flash lil£ht (de.cribed on the same page as abovel instantaneous or does i t reqllire a t ime exposure? Is the lens left Ilncapped and the lIaph made, or is tbe fiash made and the exposure made a time one' Also what number of Seed's or Cramer's plates should be used ' 
A. The Hash is instanlaneolls. Use tile qnickest plates. The lens may be left. Ilncovered. 3. WIll beeswax do , .. well for l in ing a tray for s i lvering paper as paraffin ' 
A. Yes. 

(4114) J. B. M. asks : 1.  I have some statuary made of composit iou (sample inclosed) havmg a similar appearance to Rogers group" in finish. The outer coating or finish i. wearing off. giving them a soiled, spotted appearance. What can I nse to restore tbis brownisb, or drab finish ? It is a dead color, not a gloss. A. Give it a coat of paint made of white lead, r�w I1mber. a very little oil and tl1rpentine. Tnbe r.olors such as are used by artists can be used after thinuing with turpentine. 2. What will restore tbe glo.s to frame work of a type writer tbat has become 
<1 11 \ 1 ?  A. A thin coat of hard drying japan varnish. 
A fiue q l1al ity of fnrniture varnish with refined lamp black added is sometimes used. 

��r:�I::r:��d !i:r:,�!aci .. iiie· for' iDiikiDii ooii; 47tl,168 Fe.z��::'f;,;,d"j.; 'X: ii: ·worre.i: . .  : .. : .... ::: ... .. : ·  . . :: : : : :  Wl:� �l�l�. ��rt��:'lt:J':l. �. �����.��: : : : : : : : : : : : : :  �:\'!� 
AXI�'���r...'1'�::''j'.dE?����: : : : : : : : : : : : : : : : : : : : : :  �:� �ll:: l:���: 8: �: �:''l!� : : : : : : : : : : : : : : : : : :  : : : :  : : :':. : : : 1f8:Wl �I�e{v��r.ak �.'.�����::::::::::::::::::::::::::: : :;i� 
g::fi e!e:n��!':ffastener, G. D. Strayer . . . . . . . . . 470,147 Firearm magazine. J. M. Marlin . . . . . . . . . . . . . . . . . . . . .  469.819 Plow. hl'eak. F. W. Gillespie . . . . . . . . . . . . . . . . . . . . . . . . .  4t!l.693 
Baling pre.s, A. A. Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . 469,737 

Flr'b��k��'ir':��.�����I.�� .���.�.r.ee���I.�����.� •. 470.157 ���:.·{:;:[::�:;;;,�·Il;;: ��te;rw.;rd·:.'::::::::::::: : tJ8:rll 
g::��f��\:i.��:.':,'l�,lect .���� ..... : .... :::: ... : : : :  �;Wl �l�: �:J:.�'!�J.n�.��'E'b���I�;'O[,. ?.'. �'. ���l.�:":�:: Wo:m �g�f:�li:;I!tet·J:::.:':ay &' GOldeii::: :::: : : : m;MZ 
l:i�'Iia��-:.:Aegt�c :rat�?\v. b��� .����.'::: .  470.102 �i:�i: �::l: �: �: ��l�es: : : : : :  : : : : : : : : : : : : : : :  : : :  : : :  m;� �gt.J�t�::� *-,�orrow . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.!Y1

3 g�J!l���o�·l�"b�!.�:(e·.:: :'.:: :'.:::::: :'.:: .::: : �:m Fla���1i��h�Ug�.���.����.�· . .  ������.I��: . ��. 469.679 ���::;'r��e ::��':.�j�'i,'lWofJ'l::�:rtainlng, A. 
BBeelllt.ridrngvlerng' J,.pL .. RB.aDke. rD . .  o'H . .  u . .  m . .  y . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .......... .. 1:m.

,
096
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Flooring or roollng, metal. G. A. Hobson . . . . . . . . . .  469.804 B. Calkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.000 lrl' """ Floor bolt, Smith & Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.752 Printer's slug. Gunderson & Wilson . . . . . . . . . . . . . . . .  470.154 Belt. tightener, C. Jemander . . . . . . . . . . . . .. : . . . . . . . . .  '70.1s( FFoorrcke. fseeeeu Ipuashrtlcatfoorr' T. raves & Whelan . . . . . . . . . . .  469,821 Printing machine. T. A. Briggs . . . . . . . . . . . . . . . . .. . . . .  469.931 Bicycle, W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.753 II 'J[ Printing machine, chrOmatiM H. F. Wyatt . . . . . . . .  469.767 
g:���I:s����J:.'':!i "'.rc.R�:rti"dei:.': :::::::::: :  �:� :oun�:�, Pi'.:i:bce ���a:' Best . . . . . . . . . . . . . . .  Wl·� Prlntng machine. cylinder, . Vlerengel (r)it.227, 11.228 Bin support. convertible, W. T. Cary . . . . . . . . . . . . . . . 470.007 F�:::'e� s:e Refuse carrier f ... aill,,: . . . . . . . . . . . . . . . .  · • Printing plates. producing photo-mechanical, L. �l�de�;,!e:J3[:"Ji.J. F. Tapley . . . . . . . . . . . . . . . . . . . . 469,757 ��i! �::��T�:r;''?d �Ii��r:��;;: c: ii: ·±·rear::. : : : :«'= Pro��W':.·�'W::A: 'ii"idwin·:::. ':::":::::::. :'::. :'::.:: : :  !�g:� Bit�:tl:::!t':.�r,:�::ie���lg�I�'lI.a.f.��n�?� 470,159 Fruit receptacle ventilator. J. p. Smith . . . . . . . . . . . .  469.983 Propelling mechanism. hoat. W. H. Dick • . . . • . • . • .  470.11l! 

Ilh�p���e{)�it.L.i�I����?�?::::.'.':::::::::::: : : 1l8;�� FueJu\'a���A��gnde�f:����� . .  :��: .������ ���� 469,857 ��:::''{;.1: �: }fr��e;,·::::. ':::::::. ':::::::. ':::::.'. '.: : : : :  �(;3;� 
Board. See Game board. Match board. Stove J��::�:·at�:�h��\:'l. w: 'W':.:1:.���.��: . . . . . . . . . . . .  469,877 :::likia.�:�i��88��::.c�. f�h';,��: . . . . . . . . . . . . . . .  (69.94. board. Wash board. Furnace door. T. H. Chadwick . . . . . . . . . . . . . : . . . . . . .  41;9.894 Railway conduit system. electriC. Waller & Man-Boller. See Water tube holler. Furnace for burniW "ranular fuel. C. R. Penfield 469.749 ville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.828 
ggll�� ���:�N. ��.:f:h�us�: ���"': : : : : : : ::�:�.�: 1l8:� �urnace gra��. L. k" JeT�rfi;';'d " " " " " " " ' " �.�� ::ll:::H��:afJ '}f:lg�f�:�ctriC. J. C. Love . . . . . . .  �g.� 
BBoolltle. r stuebeeFslcororaPbero'to . . Borchardt . . . . . . . . . . . . . . . .. . . 469.676 F�����:!::ssl��cH�n�: Merriam . .  : : : : : : : : :  :w.i.886: 469:887 Railway rails: locking <levic,,' fo .... Tiilgby::::: : : : :  , . 

'. Gange. See Leather gauge. Railway signal. electri'lt W. Holloway, Jr . . . . . . . . .  . 
ig�k�'::�fioI:r��':fr�.r��: I: It �'lt1e: . . . . . .  469.003 Gal�a.!:!�I.��. ��.t.�� :.���� �� .����: .������. � . ����� 469;925 �::il::� ��Ng6';,flin<;i. E�KY h��g.:: : : : '. : : : : :  : : : : : :  
Book or  case for exhibitin goods, W.  N. B��' m:� Game apparatus, C .  P .  Blinn . . . . . . . . . . . . . . . . . . . . . . . .  469,928 RaiJway tie, 'r .  C. Anderson . . . . . . . . . . .  . . . . . . . . . . . . . .  1 

Boot or shoe heel. E. D. Mfller . . . . . . . . . . . . . . . . . . . . . .  469. game b�ard8.tWt S. Re:2t f . . .  J ' 'E"it . .  · i . . .  i . . . . . . .  Wl·�� �lI::�strgge�;. �lre�r::;ltrn � �f���r" ie;,tri,,' 469.B9J Boot or shoe sole. J. Green . . . . . . . . . . . . . . . . . . . . . . . . .  470. G���I�A"lt':;ar..��.� . . . . .  ��' . .  : . . .  : . .  ��.o� .� .. : : : : :  470:0:n E. H. Joh�son . � . �  . .  � . . � . .  � . .  � . . . . . . . . . .  � . . . . . . . .  : 469.9« 

IgUr:, ¥t�JI'ii�o��j'P��.�I.I:::::::::: .:::::::: : : :  469 Gasb::EE�.���.s . .  :�� . .  ��.e . ��������� . .  �:: . �: . .  �: 470.040 

I 
�:�B�S�;oEIi�r.'rd��s��b7�: W: 'j: WiiliiiDiB oi 'dz'. : m:3W Bottle, siphon, Welch & Brownen • . • • . • • • ••••• D . . . .  g::: ����8.!fiI:f:n���r. ·W: 'X: KoneiiiIDi:·.·. ·. : : : : : =:� �:��i�!��i�����gi�:e�aking apparatus, absorber �g;.lln/e:ll%'u:n..'i'ro�:" 'pie ' bOx: " Teiegraj.ii 4

70,023 Gas, producing, A. 'W. Putman-Cramer . . . . . . . . . . . . 470,007 for ammonia. N. Johnson . . . . . . . . . . . . . . . . . . . . . . . .  469.945 box. Gas. purifying illuminating. J. Wlesender . . . . . . . . .  469.847 Refri!(erator. C. F. PailZe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,167 Braldllll( machines, comhlned spool holder and Gate. See End gate. J<'arm /late. Sliding gate. Refuse carrier frame. J. W. Zimmermau . . . . . . . . . . 470.093 stop motion for, W. Mundt . . . . . . . . . • • . . . . . . . . . . . 469,!n'4 Wire gate. Register. See Pool game register. Brake. See Car hrake. Vehicle brake. Wagon Gate roller and hinge. J. E. Gonser . . . . . . . . . . . . . . . . .  470 .. 04.' Regulator. See Windmill re/llllator. brake. Generator • . See Vapor generator. Riveting machine, M. Arnold . . . . . . . . . . . . . . . . . . . . . . . . 469.891 Brake piston indicator, J. J. Hannan . . . . . . . . . . . . . . .  469,823 Girth, J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,965 Rivets or bolts, making, E. Sea,rs . . . . . . . . . . . . . . . .  � .
'
. 469,724: Briif:fie:.��-.���� . ���� . . ��� . ����: •• ?���!.� . . � 470,118 3��: �����.'·H.e;efIs�:. ��.���.��.::. ':::. '::.: : : : : :  m:� Roa3�'nr::���1.i��.���. ����� .�.�. �.�:�.i�:�.�: .��. �:: 400,771 

B���l! ��\:e:��:.�oenfOj.· making ' sp'ring' wire: 
4
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051 Gra��i��w.iW.'R���:����' . .  ��? . �������.i�� • . �.�: 470,077 :gg:cii I j��e d��l�e:oJ�'1 .. Hopkins . • . . . . . • . . .  ' . . . • . . .  470,mJ 
(4115) J. A. P. writes : 1. I have a boat M. D. Kremer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  469,911 Grain separator. W. H. Schulte . . . . . . . . . . . . . . . . . . . . .  469.827 Rotary engine. W. S. Lycan . . . . . . . . . . . . . . . . . . . . . . . . .  470.004 

12 feet Ion)!. What sixe motor 1V0uid it require to run ��:�,,;,����:'i:,f�l�er�o�·��el!���:::::: :  :�:� g��.d��fe����:.'a�n�q�·IC�?����;·6:·iioiii .... irom·.: �:�n ��P:r��a�e�·c�[fe':-�'i.�d ·bioii;;r:cotiij,iiied; ·w�·j: 470
.101 

it 5 or 6 miles per hOll r? Would two simple motors l ike Buckle. M. Scheuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469.982 Gun carriage 01' mounting. J. B. G. A. Canet . . . . . .  470.036 Stanton. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.915 Burner. See Gas burner. Harne fastener. J. Ingells . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,(M9 Saddle. B. P. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . .  469.957 

���:e�;"r���o!nw�o�:r�l� ;e��::���:.:a:h��!e��� .. � ��rt'::j.r.:, t: ��Wfl:.��� : : : : : : : : : : : : : : : : : : : ::::: : : : : 1J8;r:J �:::::::��8���'1 �r J��bboid'iiig '"iia<;hilleiii'ioi-; 470.1
56 ���IE.'l,�:-:::gn!: .�: .�.�����: : : :  : : : : : : : : :  : : : : : :  : : : :  m:&l'¥ 

an hour with the simple motor. 2. How many cells �u�}on;.?· i �d'hrus6 . . . . . . . .  • . . . . . . • 

. . . . . . . . . . . . . . .  Wl·� Ha:���k&S:.�::3ej.: 'i:E: Paimer::::::::::::::: : : : :  �:ug �:�'ii �:.l���8�P;;�'M;.:t�:s.��.n.i�:: : : : : : : : : : : : : : : : : :  ::lll:� C:bl� ';.y�ienis, iil.tri�rtili . .  bOX· fO,::c:ii:· Wii� • Handle. See Casket handle. Sand raising apparatus. A. McDougall . . . . . . . . . . . . . .  469.841 .torage battery would it requ ire ? A. 12 cel l.. 3. How son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .  468,765 Harvester, com, P. Kesling . . . . . . . . . . . . . . . . . . . . . . . . . . 469.920 Sash balance. ll. C. Gardner . . . . . . . . . . . . . . . . . . . . . . . . .  469,690 many sqnare feet of po.itive plate would it require to Can fillllll( machine. J. T. Cox . . . . . . . . . . . . . . . . . . . . . . .  469.992 Harvester, com. J. W. Mlller . . . . . . . . . . . . . . . . . . .. . . . 470.069 Sash cord fastener, G. L. Fowler . . . . . . . . . . . . . . . . . . . .  469,689 Can labeling machine, C. Ea Newell . . . . . . . - .470,165, 470,166 Harvester, potato, '1\ Head . . . . . . . . . . . .  0 . . . . . . . . . . . . . 470,126 Sash cord fa8t�ner. R. M. Gardner . . . . . . . . . . . . . . . . . .  469,691 each cel l ?  A. 2 or 3 sqnare feet. 4. How can I anneal Can labeling machine, J. C. Taylor et al . . . . . . . . . . . . 469.906 Harvesting and realling machines, reel attach- Sash fastener, ru. L. Badgley . . . . . . . . . . . . . . . . . . . . . . . .  469,769 ca,t iron ? A. Imbed in blacksmiLh's cinder and oxide Can opener, A. Ward . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . HO.1l!7 ment for. Z. M. Lmdley . . . . . . . . . . . . . . . . . . . . . . . . . .  470,flI'l Sash. window. J. B. Cohen . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,139 
of i ron and heat in closed i ron boxes to redness for 8� �:::�c:& TL;::Jg:::::.�::.":::::::::::::::::: : : :  :+8:� �:i:t���kp:at�� f�:��rl�iii{g 'waste: ·W: 'X:'Koiie-= 470

,14u ��:J�fd�:?��nln .. �r���n�: .�: .���i.�: : : : : : : : : : : : : : : :  Wo:� Car. D. B. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 470,089 man. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . . . . . .  469.800 Screwdriver. F. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . . .  470.001 several days. 5. How much current does a storage battery recei ve i n  circuit with a 16 candle power 110 volt lamp' A. Half an ampere. 
Car hrake, T. F. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.963 Heater. See Car heat.er. Dental heater. Screwdriver. J. W. Jones . . . . . . . .  , . . . . . . . . . . . . . . .. . . . .  470.055 Car coupling, 1. Neckerman . . . . . . . . . . . . _ 0 . . . . . . . . . . . . 470,144 Heel sti1feners, machine for fonning, L. Cote . . . . . 469,774 Separator. Sf>e Grain separator. Car couplllll(s, spring hox for. McMahon & WH- Helmet attachment. C. Hoppe . . . . . . . . . . . . .  , . . . . . . . . 470.131 Sewing machine feedilll( mecbanism, R. G. Wood-
Car "3;g��entliating: ·6: ·±:·Schoen·. '.:::'.:::::'::: : : :  1l8:� ���K:;'.W8�e G�����he '';h'e';i' ·lioid"j.: · ' 'ciieckreiii 4
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3 Sbafta��;"piitig; 'j: .±: ·Ferr".:: : : : : :  :: :: ::':.:'. ':. : .. .. ::: : 1J8:� 
J. N. L. says : Kindly give me a receipt for an ink 8::: �t�:';' .!:iib�e: w: L: ·D .. viij:::.:·.:·.:·.:·::.:: : �:Wt! rgld:�h-cElO,\f!��0�8��e';it�:nsc����':hJfe':-" ��:��.� wn�I�':;on . .  · 

. .  · . .  · 

. . . .  • . . . . . . . . . . . .  · . . ... . �.� eraser in l iquid form.--C. R. D. says ; Will YOll please Car. stock. C. W. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.829 wf� h�lder. · • Sheet metill binding pieces: illsci"iiie' for' maki;;g . •. 
give me a good recei pt for making soldering lIuid to be 8:' :���I�'1.e:&-. JD�:.���: ::: : ::.':::::::::::.' : : : : �::llli �g��e °Je�:�gi��s�:�T�e��N}��Wh���: .�: .��.a:��: :  m;m she��'ri.��afc�·e�::!��g'gd· oj' aiid' di;'s for . forn;� 469 •• m used in jewelry I-F. C. A. says : Tell me of a cbeap Car wbeel. J. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.919 Horses, electrical device for stopping, A. B. Hol- lng, �'. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.78.<; 
substance that can be melted and run Into moulds and Car�.h�����':.���.I��.��.����.t.�S.fO�.��I���!. .. .  � .. 469.864 Ho:�.::.iioe ·OOiki.·deVi;,;; ·for . . sharP;;tiing:J:'i::u.� 4
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55 
Shew. T:J�� .:.������: . �.I.� .:�.� .����:������: �: 469.741 hecome hard like rubber when cold.-A. F. J. says : Cars of cable roads, apparatus for illuminating. I Sler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469,707 Shingle machine. W. J. Perkins . . . . . . . . . . . . . . . . . . . .  469.!l'W 

W ill yon please let me know how to dissolve amber in car�c'i,�'::r & t���,ri't;,iiiili . .  illeiiliiUiisill "for: "'ill: 469
.
87

3 ��s:um'!.��g:·.t����3eZi���·:::::::::::::.:: : : :  m:� ��:re"��:.���a�l�ir�i-.t . .  �.i��::::: : : : : : :: : : : : : : : : : : : :  �:M� some quick drying solvent. 80 as to dry about as quick Prouty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469.717 Ice machlneSiioos & Mann . . . . . . . . . . . . . . . . . . . . . . . . .  469.999 Shoe horn. N. A. Dickinson . . . . . . . .  _ . . . . . . . . . . . . . . . . 470.100 
", shellac ill alcohol1-G. B. B. asks for a copying 8:��ri'1'liJ';,c����e��J.fg�'M�D�n������::::::: :  469,

!ll
1 Ind:�\�ior.ee Brake piston Indicator. Station ����t��nbO��:"'��ev.'te�·a�:;e�?�: : : : : : : : : : : : : :  ::;� paper.-J. H. says : I noticed the article on cement for 8:�I�:n:in��'1��soii ·&; Apj.;,iiz"ii"r:·:::.:::: : : :  835 l�r:J:'�;. �o�j,�.!'c'i��:ii:'A:BoiZe::::::::::::::: :  Si��y �::lc1;°�:!f.Dal. Railway signal. RaIl-metals made of zinc oxide and zinc chloride. Won't Carpet stretcher, 0. Dahl. . . . . . .  . . . . . . . . . . . . . . . . . . . . .  009 Inkstandd G. W. Galbreath . .  . . . . . . . . . . .  . . . . . . . . . . . . .  S!gnals. compensator fori/ . J. Turner ... . . . . . . . . . . .  470.148 

you kindly)et me know how it IS prepared t-W. W. 8:�g�� :�����.r'E�E�p�����.I�: : : : : : : : : : : : : : : : : : : :  �:m I�:�f!��r."c.\.t'!�e.!'.��d·:::::::::::.:·::.:·.:·::::.:: :  �:� �1�:H�: m�:�r:ai�·J. i.��l.���: : : : : : : : : : : : : : :  m:f:A 
·G. pays : Please inform me what is generally uped in I Carriage f,ear!1lj(bT. Doland . . . . . . . . . . . . . . . . . . . . . . . . .  469.735 Intrenching tool. W. H. Hamner . . . . . . . . . . . . . . . ... . .  470.122 Sizing compo,!-nd. A. Steinhauser . . . . . . . . . . . . . . . . . . .  469.954. 
·making pla.ter of Paris monlds, and how to mix it.- 8:gi::� �J'.; &.h°':.�'1·paiiki.ii'; ·carrier." veiooi� 469.964 }�'i: ��� i'l'f�y�lj!I1,l.:O�agOl1 jack. �n!ii::': g'l::;,hl�·Mik�';!o"���·:::::.:·.:·.: : ':.:: :�:�� 1J8;gu .(: A B asks ' Can you inform an old reader of what pede luggage carrier. Jar. See Butter jar. Smoke and spark arrester and conducto", I. J. . . •  . cart. dnmpilljr. A. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 469.870 Jar fastening. W. Teamer . . . . . . . . . . . . . . . . . . . . . . . . " . .  46Il.985 Hartford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  469,968 <that compoUll4 is, a.nd tbe JIl8nner of makin!: it, tbat Cart, road, W. C. Travis . . . . . . . . . . . . . . . . . .  , . . . . ... . . . .  '70,0:11 JoOl'DBi box, A. C. Stilson . . . . . . . . . '. . . . . . . . . . . . .  " . . . .  469.8110 Smoothing Iron lliectrically heated. W. Mitchell . .  469,'II1II 
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��g: �lg:\�d ;';r!�����;;iOm.iiic; in�: 'Deniiam: �:m 
80lderlllj< tool . electriC. J. J. Ritter . . . . . . . . . . . . . . . . .  t69 .949 
80le trimming machine. J. H. Reed . . . . . . . . . . . . . . . . i69.720 
Spectacles,D. T. Methven . . . . . . . . . . . . . . . . . . . . . . . . . . . 470.006 I nside Palre, each insertion _ _  ,),IS cents a line Spout and Ducket cover. sap, H . . R. Milks . . . . . . . . . . i69.791 Back Palre each i n8ertion $1 00 R line �g�l::fs :i.���::��r�:;�

s
J'o'ill�. M. Jelrei-y . . . 469.9t3 , The above 'are charges per ag:t: ;I;e-�bout eight 

8tage scenery holder .. !!l. Stanc1ill' . . . . . . . . . . . . . . . . . .  i69.72IJ words per line. ·.fhls notice shows the width of the line. 
Station ,IndICator. G. Meyer. . . . . .  . . . . . . . . . . . . . . . . . . . 4TO.135 and Is set In agate type. Enll":aVings may head adver-
Stool plano March & WoUI' • . . . . . . . . . • • • . . . . . . . • • • . • . 410,066 ttsements at the same rate pel agate Une, by mea,sure-
Stove board' or platform. J. J. Sweeney . . . . . . . . . . . .  i69.875 men�. as the letter press. Advertisements mnst be 
Stove. cooking. J. S. Harkins . . . . . . . . . . . . . . . . . . . . . . . . 469.739 receIved at Pnbll"!'tlon Office .as early . as Thorsday 
Stove. b'ot blaSt. G. W. MCClure. . . . . . . . . . . . . . . . . . .  469.826 morning to appear 10 the folloWlO1{ week s Issue. 
Stove, oil burning, StiHman &; Markoe . . . . . . • . . . . . .  470,(81 
Stove. regenerative hot blast, McClure '" Amsler. 469.820 
Stove8, grat.es, etc., gas burner fOf, H. E. Earle . . . -'69,881 
Strainer. tea or eOlre'a"N. F. Whij,Ple . . . . . . . . . . . . . . .  470,lr.I6 
���t T:��r.'YuJ'le . .  ���

i
.,:
, �: . . ���?�: : : : : : : : : : : : :  

����'t�;.:P. �l�ii &·Damm: : : : : : : : : : : : : : : : : : : : : : : : :  004 
Ta

r�'i,�tl'���: . �������� . �I���� . ��:�?� . :��'. �: 469,905 
Tea kettle or similar vessel. sheet metal, F. W. 

Judd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742 
Tea ket.tle. sheet metal. F. W. Judd. . . . . .  . . . . . . . . . . 743 
Tea or other caddy. J. N. Strong . . . . . . . . . . . . . . . . . . . . 

�:l:g:g� aJ'J':.'���I�le�f��� 
o
�ce:.it!. ¥?� 

Tel!'X�� .. ·i8ieiii:T:W:(;:,iitien: : : : : : : : : : : : : : : : : : :  �;� 
Telephone transmitter. J. C. Gooldlng . . . . . . . . . . . . .  i69.782 
�:lr,r���:p!k�� ��\�m:::::::::: : : . : :::: : : : : : : :  �;m 
Tellurian. S. M. Reavis . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  i69.719 
Tblll coupling. G. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  i69.926 Thill coupling. C. P. Button . . . . . . . . . . . . . . . . . . . . . . . . . i69.933 
:fl'e':""�!�

g�ft;h,!;�\�. G. N. Salenins: . . . . . . . . . . . . .  i69.871 
Tlll with money changer Inclosed. W. H. Staats . . . 470,083 
Time pieces. hand for. S. V. Beckwltb . . . . . . . . . . . . . .  i69.673 
Tire. pneumatic. Moll'at & Hos .. . . . . . . . . . . . . . . . . . . . .  470,070 
�or:a���

e
::l�l�'t:'.1:!::r,\.<i'.�':t�: : : : : : : : : : : : :  �r: 

�g�:�:.�::.���'la��g�:�r&ili(; 'veiiicie: 'ii: it: i69.838 
Singer. . . . . . . . .  . . . . . . .  . . .  . . . . . .  . . . . . . . . . . . .  . . . . . .  . . .  i69.952 

��I ;'o";;,;�:����S�B�;:l:,':.��:: : : : : : : : : : : : : : : : :.,�:�� 
Toy puzzle, O. Louvier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i69.818 
��Jf�nfn'J��.kj:Y. �l!,��: : : : : : : : : : : : : : : ::: : : : : : : :  4f\9 

77
3 

;g:::'.'1:1·����G:-on�itfe���:: : : : : : : : : : : : : : : : : : :  � 
Transit, T. F. Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470. 6 Trar:�����n!. ��t,;;������ .�����.� .

. 
����: i69.912 Trap. See Target trap. 

�ii�yS��tC�"n'rE��rl��g���(r�n'f i!J'g��?� �;� 
Tnbe. See Boiler tube. 
Tube blanks. machine for lInishlllj< tbe edges of. 

J. B. Perrlns. . . .  . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  i69.977 
Tu�. 'a"n��I:::�f:i�'iP' !I.

r ;Pf�::��':.�:..���� i69.910 
Tumb'er cooler and cleaner, H. B. Snow . . . • • . . . . .  469,874: 
���:r':.'!:;�':,\�:cl:::'�a!tt�g !��trrimiiiiiig: -w: ·s: 469.675 

Morey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i69.972 
Valve. automatic, G. W. yOUng . . . . . . . . . . . . . . . . . . . . . i69.768 
;:l�: �g��WI�:ll:�:g�

a
J�.:-E�.i������:::::: NJl:Mll 

Valve Ioperatlng mechanism tor clam sbell' 

A D A M A N  T WA L L; P L AS T E  R 

Patent Foot Power Machi 
Complete Outfits. 

Wood or Metal workers wltbout steam 
power. can successfully compete with 
�� JJ"l.�t s

�A"h�G 
u
'Wfa'?h'in:r

e
;: 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training. etc. CatalUl{ue free. 

Seneca F a l l s  MfR. Co. 696 Water Street. Seneca ralls. N. Y. 

FRET SAW or 
B R ACKET 

Planed Ready for Use. Books ot DellIBn. 
rr- Send stamp for catalogue. 

CAB I N ET WOODS A N D  V E N E E RS. 
THE E. D. ALBRO CO., 

Eastern Branch, 2 0 0  Lewb� St., New York, U .  8 .  A. 
H. T. Bartlett, Mo'r. F. W. Honerksmp. AS8't Mur. 

Mills. CinCinnati. Ohio. 

Improved Screw Cutting 

Foot and Power. 
Drill Presses. Shapers. Band. Circular, and Scroll Saw .. 

Macbinlsts' Tools and Supplies. Lath ... on trial. 
rr- Catalovue mailed on application. 

SEBASTIAN L A THE COMPANY, 
44-46 Central Ave •• C i nC i n nati, O. 

T A C MA ll C H  1 st to OCTORER l st. 
Sales of a patented specialty over 

• • • two millions. Manufactured on roy .. 
al

1iiI:t:
nv

1i'll��'l'R�tl� ADVERTISING CO ., COSHOCTON, O. 

�o:r1d. 

M i n l n&[ and Electrical 
:JiJNG-Z1V.m:mB., 

.A.l.:frecl. Go"U.:I.l.l.a"U.ZII1e, 
ELECTlUCAL AND MINING 

Mach i n e ry a Specialty. 
E lectl'l c  Lamps for M i ner • •  

Room 1107, Owings Building. 
2 1 8  DEA RBORN S T R E E T ,  CHI CACO. 

Ask for Gulllaume's Revolving Dryer. 

l Y O N  &. H E A LY .. 68 Monroe Street, &tiC8(lO. 
Will •• U Free their newly enla.rged 
Catalogue of Band Instrument", Um
forms and EqulJ.ments, 400 l"me 11· 
lustr�tioI:..J, descnhmg every nrtlcle /w/. 
reqUired hy Bands or Drum ('orps, 

Contains InstrnctlOns for Amateur Bands, 
ExerCISes and Drum Major's TdCtICS, By. 
Laws and a Selected LI:st of .Band MUSIC. 

buckets. T. Symvnds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.020 
Valve. safety. C. W. Gibson . . . . . . . . . . . . . . . . . . . . . . . . .  469.853 
Valve. steam motor. A. J. Griffin . . . . . . . . . . . . . . . . . . . . 469.695 
;:::::�f::':i.'*����r?'1';'3�o!rto:dJ\r�G: ·Bois.: i69.685 

After bei ng o n  the M a rket F ive Years 
ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,138 

l:g?�:
l
g:'a:��e��frg!I:.�:.�: .�I.���:::::::::: 

i69.811 
l:r�:�e'd���.�: M���d,;: : : : : : : : : : : : : : : : : : : : : : : : : :  
l:�t'll�rg;: 1'M;,�

a
f:��.:;p�ye �:�8iO;.: · . . . .  · 469,7lb 

The " A  e M  E "  Sti l l  Leads ! 

��l��:;::�f{iI:.i:!;,���:::: :::::: :::::: :::: : : : m;! ::t-.�":=.'l �::t ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 
�=g� r.:::.eF��\�':t��"r.�:.�: .�����: : : : : : : : : : : :  �:1f.l --------------------------------------------
�=g�·s'i'I.��

b
�.t:I���i�o�: .:.���.

i
�� : : : : : : : : : : :  �:� E L E e T R I C  P OW E R A P P A R  A T U S, 

Wardrobe. T.  Buechele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  470,152 FOR EVERY VARIETY OF U"I:'O"" A '"'OAL WODV' Wash bench and wringer, combined. R. Davie .. . . .  i69.833 .IIU1 .DA.I.1 L JloA. ;:�I��atlil�;,.s3��miib: : : : : : : : : : :::::::: : : : �:= SAFE, SURE, RELIABLE. Wa��l
n�

J����s�:!!':o� 
. 
�� 

. . 
��? ���

.���. 
��� 469,967 

W h t . , 01 .� ·EI!\TIMATHS FURNISHED. atc balance spring. v. sen . . . . . . . . . . . . . . . . . . . . .  _,914 SEND FOR CATALOGUES, 

Watermeter. O. Beckman . . . . . . . . . . . . . . . . . . . . . . . . . . .  470.083 T H O M SO N - H O U STON M.OTO R  CO., Water! purlfh:,W 
apRaratns\ F .  A .  Bonnell . . . . . . . .  i69.770 

Water tube I e
il 

. R. Ze 1 . .  . . . . . . . . . . . . . . . . . . . . . . i69.810 
;!��';,��

e
h:;se . : .

B
.�
o
�':'.���:: : : : : : : : : : : : : : : : : : : : :  m:� 620 ATLANTIC AVENUE, BOSTON, MASS. 

;:l�r!����r!�� e�:�r:::�f::."8'.
m

i.�c�m�����: 1f8:� 
Well fixture. S. H. Sayre, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  i69.922 
Wheel. See Car wheel. Vehicle wheel. Water 

wheel. Wind wbeel. 
Wt'd�T�:ri'�: �.\�":fder:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : m;If:l , 
Windwbeel, M. Irrgang • . • • • • • • • • • . . . . . . . . . . • • . . . • . . . •  469,786 ' 

;:��::'��I!.'.
u
:i�u�������:������.?I��: : : :  m:ffi 

Window. slldl\t A. F. M. Youlten . . . . . . . . . . . . . . . . . .  469.955 
;1� ��\ae�A. B�}jgg:�x::: : : : : : : : : : : : : : : : : : : : : : : 
Wire stretcher. G. W. Delbridge . . . . . . . . . . . . . . . . . . . . 
Wood grinder, C. Cornwell . . . . . . . . . . . . . . . . . . . . . . . . . . . 
;gg? �:'�:���gmn:.���i!1

e
b�· i1eD�:eOf' ·.ieam · or 470,104 

other tluid, apparatus for cleansing. R. J. Gat-
I
Ingt . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i69,822 

Wool. apparatus for remOVIng vegetable matter 
from, L. Kern. . . • .  . . . .  . . . . . . • . . . . . . . . . . . . . . . . . . • • •  469,788 

Wort. apparatus for the preparation of. C. Rach . . i69,118 
Wrench. See Pipe wrench. 
Wrench, A. Hullinger . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 469,'lO1 

TRADE MARKS. 

:�!�:hg�:�31o�t�!:!. ����: ·Ie.itiier· and ' 21,789 
cloth. G. W. Herrick k Co . . . . . . . . . . . . . . . . . . . . . . . . �781 

Bottles. I/Ias •• Whlthal l. Tatum '" Co . . . . . . . . . . . . . . . .  21,792 
BuUdlng and roofing purposes, damp course cloth 

for
d 

R. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.775 
��:d �!r:

e
:�� ��dh�ra';;S

s
��ii,j:Libiiy: 

20,795 

McNeill & Libby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.794 
Cigars. D. S. Er� & ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.787 

8g�':,'ii�R�::daJJ'h':::; ��!�
O
!ns.rlf:���':� 2O.fm 

�:�:·O/�·�Ol�8�ci�Bt::.rg;r�al��e!���1:kt��� 
geselischaft fur Te.xtll-lndustrle. vormals 
Dollfus-Mieg [:. Cle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,786 

Elastic woven fabrics. Glendale Elastic Fabrics 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.788 

JI��
t
'ii::.

l
s�P.r�:"I�c�I�'i,;,?0��r3:b�g l .'!'''i\� ·G: 20.796 

Freund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.804 
Food preservatives. E. F. Pearson . . . . . . . . . . . . . . . . . . .  00,791 

GIl1��ellm:��r�:n';,a;,'g�:��·,���� .. �� .�. ����� 2O.m 
U:t�.p::,;�:Jc'lt'�kin·& Co·.:·.:: : : : : : : : :2O;8oo:ro.8ii �� 
Lard . barns. and breakfast bacon, George.Fowler, 

Son & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,777 
Liniments, Ointments, and nnguents, W. A. Col-IIns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,780 
Medicines. line of proprietary. F. M. Mares . . . . . . . . .  20,779 
Oil, olive, L. Pelraoo . . . . . . . . . • . . . . . . . .  _ . . . . . . . . . _ . . . . . 20,� 
Oi

18E?=��i!:&���
s
n'��� ,

1
�����:��.�

i
��.���;.

i
��: �799 

Remedies for purifying the blood. P. B. Monroe .. . 20;778 
::i':::

d
ln�

o
����':.'a'

a
�lgw,·i:· �a:e Rcir

W
ji�:!��rb 

20.798 

Sou':!'���g�i.m::::'.�����r���·lin'ii i"Compaiiy: : : :  �I� 
Toilet lotion for tbe skin. Lemcke & Ruppel . . . . . . . 20.783 Tonic. G. C. Stillson . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.786 
���t�"n�����w.·s:O:���I��;o&!p����I.�:: : : : : : : : :  �:= Watches, watch cases. and movements, B. L. 
Wh�:�;:''W�� �c� ... ayer:::::::::: ·::::26.8iiJ: ·26.fOj. �� Wine., brandies. and cordials. A. de Montebello & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  20.776 

A p rinted copy of tbe specification and drawing of 
any patent In the foregoing list. or any patent In print. 
Issued since 1863, wili be furnisbed from this office for 
2S cents. In ordering please state the name and number 
of the patent desired. and remit to Munn '" Co., 361 
Broadway, New York. 

Canadian pal e n t s  may now be obtained by the In
ventors for any of the inventions named in the fore .. 
troing list, proTlded tbey are simpJe, at a cost of f40 each. If complicated the cost will be .. little more. For full 
\nstructions address MUDll & Co., am Broadway. New y Qfk. Otb81 {orelp patents may alao be obtalued. 

THE GIBBS PATENT DUST PROTECTOR. 
Forprotectlng the nose and moutb 

��,:,�:,I
a
���.::tbe,'l� '::fll�v.:'n

r
a 

;..'ftt'r:.'::'rfe�t
e 

�!:tfJ!tfo�t
e
�::::� 

Inhaled Into the nose and lungs 
results In Catarrh and Con

8u
mp

tlon. Nickel plated protector sent 
" .  postpaid on receipt of et. 

Gibbs Re8pirator Co., 
36 S. La Salle St., Chicago. 

Hatch Chickens by Steam� 
IMPROVED EXCELSIOR INCUBATOR e:Willdoft.. TboosancItI fn 8l1llOOl!llful. operation. Biml'l',Perfecland &/f-B.gulating. 

x-eet-pncea ftrSt-c1asa HAtcher made. _ �,,=�to.ff�h:'���� 
� GG. � ru .... � . fiZO, Jl.IiT.t.lLL,qolaq,l1J. 

EI t ·  F· h· Latest, mast In

ou� M�re�xc!!�hanth�!al !�I:��;t��� We will send ourJournal, the only one devoted toelec�ricl. 
ty tor beginners, I mos. on trial and the game tor only &Oe. 
IIo.mplecopy IOc. EL�CTRICAL PRDORESS S681.Chie&llO.I1l 

COMPf8METERI 
::;r::. anJ pS:: a

a
I� �ng; °iee�� 

�aves 60 per cent of time. �
sures accuracy, and relieves a]l 
mental strain. Why don't you 
get one ? 

Send for clrcnlar. 
FELT & TARRANT MFG, 00. 

62-66 illinois St •• Ohioago. -----------------
STEVENS PATEN'l' 

S P R I N O  K E Y HOLE CALI P E RS 
I.eader, No. ')'3. PrIce. by mall, postpaid.. 
B loch . . . . . . . . . . . . $0.70 I 4 Inch . . . . . . . . . . . . . $0.'15 
Each tool will open as wide as Its 19Its are �g�� 21J�� ��ns�':.�he�

p� 4-4D� 
&�:a�. �:JI¥-T� �:.\'M��!i:>

c
���

�
ges. Depth 

rr- 1ll1J8trated catalogue free to all. J. STEVENS ARMS &: TOOL 00 •• l>. O. Box 2SU Chicopee FaUs, MaIlIlo 

LASPE YRE'S 
PATENT CHECK VALVE 
for Locomotive, Stationary. 
and Marine Boilers. Has 
!i't:ll���!es::

e
'l.r'l.�:���� 

ble patent for sale. Fo r  
���:. �\1:;;����i24'1: 
Water St., Philadelphia, Pa. 

THE GLEN CAMERA. 
Price 81 .00. By Mall, $ 1 .21S. 

Ins, Blakeslee & Williams co" :.�� '���d���: 

WOOD WORKINI MACHINERY 
For · Veneer. FruIkt,.!'Jfek"H��d..:.r;t;�'rn':k:l;.ctories. I. E. Merritt ltl acblnery (;0., Lockport, N ,  Y. 

Shepard's New $60 Screw-Cutting Foot lathe iii It Foot and Power Lathes. Drill 
='I . ,  Presses Scroll Saw A t t a c h -
... ...- ' - menta, Chucks, Msndre1s, Twist 
• :;)rills. Dogs. Caliper"

t
etc. 

o :� p:�':!��t 
on trial. athes on 

! . Send for catalogue of OutOts 
as ,I for Amateurs or Artisans. • .. Address H. 1 •• S H �; l'A R D ,  
• 

. AG ILN'r, ., 141 We�t �d Street. QI . ,�'C .. . Cincinnati, Ohio . 

The Sebastian-May Co. 
Improved Screw Cutting 

::�e�LATHES 
r��

l 171£e:�r:i!f����d D1�
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Outfits. Lathes on trial. Cats
IOllues mailed on appltcRrion. 16� to 1 61 lI iail l and A 
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THE REMINGTON 

STANDARD 

Isto-day,as it 
has ever been 
t h e  leading 
Typewriter. 

C a  refully 
t e s t  e d im

TYPEWRITER 

prove m e nts Send/or Illustrated Catalogue. 

are con stantly added to this famous 
machine, 

TR Y OUR PA RA GON BRA ND OF TYPEWRi TER 
RIBBONS. 

Wyckoff, Seamans & Benedict, 
327 Broadway, N ew York. 

NOW R E A DY ! 
A NEW AND VALUABLE BOOK. 

l �,OOO Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila
tion of the most useful Receipts and Replies gIven 
in the Notes and Queries of correspondents as pub
lished in tbe Sci e n tific A lllerlcan d uring t.he 
past fifty years ; together with many valuable and 
Important additions. 

Over Twelve Thonsand selected receipts 
are here collected ; nearly every branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem
ists and workers in all parts of the world ; the in
formation given being of the highest value. ar
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of. 
relating to formulffi used in the various manufac
turing industries, will here be found answered. 

Instructions for working many different pro
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts1 embracing how to make papier macbe ; how 
to maKe paper water proof and fire proof ; how to 
make sandpaper. emery paper. tracing paper. 
transfer paper • .  carbon paper. parchment paper. 
colored papers. razor strop paper. paper for doing 
up cutlery. silverware ; how to make luminous 
paper. photograph papers. ete. 

Under the head of Inks we have nearly 450 re
ceipts. including the finest and best writing inks 
of all colors, drawing inks. luminous inks. invisi
ble inks. gold. silver and bronze inks. white inks ; 
directions for removal of inks ; restoration of 
faded inks. etc. 

Under the head <'If Alloys over 700 receipts are 
given. covering a vast amount of valuable infor
mation 

Of Cements we have some 600 receipts. which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most ,aluable practical article. in which the 
complete process is described in such clear and ex
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts : Electro-Me
tallurgy. 125 receipts ; Bronzmg. 127 receipts i Pho
tography and Microscopy are represented oy 600 
receipts. 

Under the head of Etching tbere are 55 receipts. 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints. Pigments and Varnishes furnish over 800 receipts. and include everything worth know
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given. the scope being very broad. embracmg 
the removal of spots and stains from all sorts 
of objects and materials. bleaching of ftlbrics, 
cleaninl!' furniture. clothing, glass. leather. metals. 
and tbe restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment. relating to the home manufacture 
of sample articles. will find in it hundreds of most 
excellent suggestions. 

MUNN &, CO., Publishers, 
BOIENTIFIO llIERICAN OITIOE, 

361 BroadwR),. ICew York. 
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V 1 �, B k UI ... t III I B U I LD E RS O F H I C H  C RA D E  BOATS. I Ulwl aa : aD .IDurll� mmlD! . 
We Bulld Every1;hlng, from a canoe to a Steam Yacht. Complete Stock Oars, Sweeps and Boat Trimmin�. AN D ASSA Y I  N C .  - We Make all S1zes Pipe BoIlers and Engines. 

The PI'ospector's Field Book and Gnlde In tbe 
Search for and the Easy Determination of Ore. and 
other U.eful Mineral.. By Prof. H. S. Osborn, LL.D .. 
author of .. A Practical Manual of Minerals, Mines, IWQ 
Minlalll." Illu.trated by 44 engravings. 12mo. 175 pag .... 
PrIce . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • • • . . . • . . . . . . . . . . . .  $1 . :>0 

A PI'aetical Mannnl of MlneI'al •• Milles Rnd 
�� n �.�e��::'�
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e
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scription. of the mo.t elfeetlve methods of both the 
qualitative and quantitative aualy.es of each of these 
mlneral.1 and blnts u
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n the varlou. operations of 
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avo, 367 page •• Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8i:'JO pr A d<sc1'iptive circular. g>ving the full tabu. of c0n
tents of the two boolai above named, sent free to anll one 
who will send hiB addreBB. ' 

A Treatise on IU etaIlifeI'ons MineI'als and 
l'l.:.����'pafl.. DPrt�,�
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l'l i lle  ])rninall'e. By Stephen ](lebell. Svo, m en-
�raving.. PrIce . . . . , . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  $6.00 

A T" entise on Earthy and OtbeI' MlneI'als 
��.Mt�'I���'. , .�.� �: .� •. ��.����: . .  ��
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Mlnel'Rlogy Simplifi .. d. Easy Method. of Iden

tifying Mlneral.
R!,ncludlng Ore .. b

S 
means of the Blow-
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b
b:a�� J:���

8
�g���d,fa: 

ble. for the Determination of Mineral., etc. B;!: Henri Erni , M.D. lllu.trated. 12mo. Price . . . . . . . . . . . . . 83.tlO 
Underlrround TreasoreM : How and Where to 
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PrIce . . , . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . .  ' ,  . . . . . . . . .  $ t . � 0  

The Assayers' Manual.-An Abridged Treatl.e 
on the DOCimastic Examination of Ores and Furnace 
and other Artillcial Products. By Bruno Kerl, Profea-
�:"h�t� ��J���� ����:

s
in�ri'.:i'�:�,

o
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e
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Imperial Patent Olllce. Berlin. Tran.lated from the 
German by William T. Brannt, Editor of .. The Techno
Chemical Receipt Book," etc Second American edi
tion, edited with exten.lve addition. by F. Lynwood 
GarrI.on, member of the American Institute of Mining 
Engineers, Iron and Steel Institute, Vereln Deut.cher 
::

.
��::.

t
�����h�

tc.
PrI����� . .  �.� .�  . .  ��rl�1i 

c!::n1. �tf�t;'ir::£o�tJi�B���: ��u t;:: l�wT'f!� �� 
Le<Uling Hoolai on Metal �lining. Metallurgy, Mlineralogy, 
AssayiJ'U), CMmical Analys-is, etc., Bent free w any one in 
any part of the world who will send hM address. pr T he above or any of our Boolai sent l>u mail. free of 
postaOf', (l,t the publication prices, to any addre-88 in the world.. pr ()ur new and re1>iBed Catalogtw of Practical and ScI.
entific Bo�ks. 88 _s, Svo, and our other cataloaues. the 
whole C01'eri!"l eve'1l branch of Science applied to the Am. 
sent free and !ree o! post_ to anll one in anll part of the 
world who will furnish hiB addr .... 

H E N RY CAR E Y  BAIRD .t. CO . ,  
INDUSTRIAl, PUBLISHERS, BOOKSELLERS & IMPORTERS 

81 0 Walllnt 8t .. Pitl lndelphia. Pa .. U. S. A. 

H A R P E R'S 

PERIODICALS 
HARPER'S MAGAZI N E, One Year - - $4.00 
HARPER'S WEEKLY, One Year - - - - 4,00 
HARPER'S BAZAR, One Year - - - - 4.00 
HARPER'S YOU N G  PEOPLE, One Year - 2.00 

� Postage free to aU subscribers in the 
United States, Canada, and Mexico. 

-� S E N D  lOc. FOR COM PLETE CATALOGUE. 
-= � � = - -

--------==-=-=-= �- -- - - - � 
THE DAVIS BOAT a, OAR COMPANY, 

Detroit. Mich . •  U_ S. A. 

STEEL TYPE FOR TYPEWRITERS 
Stenc,I • •  Steel Stamp .. Rnbber and 

M 0.r.,1
ta
� �l'1:�:::I:n����le�ork 

Small Machinery. Novelties, etc •• man
ufactured oy speCial contract. 

N ew York Slenci lWks. 100 Nassau St" N.Y 

OIL WELL SUPPLY CO. "• & 9� WATER STREBT, 
.Plttsburll'h, l'a • •  

M aullfactnrer. of eVerything needed for 
.A. :El.TlIIJ.:E.A Z'I' 'WV':lilLoLo8 
(or eitber Gas. Oil, Water. or M ineral 

Tests. Boilers. Engines, Plpe, 
Cord8J(e, Drilling Tools, etc. 
I l lu8trated cs!.aloQ'ue, price 
lists and discount sheets 

on request. 

VELOCITY . OF ICE BOATS. A COL-
lection of Intere.tlng letters to tbe editor of the SC 'EN
TIFIC AMERICAN on the Qllestlon of tbe .peed of Ice 
boats, demoostratinaz bow and wby it is that these craft 
sail faster than the wind which pl'opelsthem. llIu.trated 
with 10 explanatory dl.g .... ms. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 214. Price 10 cents. 
To be had at this office and from all newsdealer •• 

TH E  PEN NA .  DIAMOND D R I LL & MFG. CO. HIRHsnORO. I'A . .  Builders of High Class 
Steam Engine., Diamond Drill., Power and Hand 
Cranes, and General Machinery. 

M icroscope 
., Makers, 
PHILADELPHIA. 

Chucks The NATIONAL. 
INDEPENDENT. 
UNIVERSAL. COMBINATION. 

THE INTERNATIONAL CYCLOP l£DIA 
Revised Edition of 1892. Just Onto 

The BEST READY REFERENCE CYCLOPIOIA in the ENGLISH LANGUAGE 
Conta ins  Lateilt Census of all CO)lDtrieh., New State Maps made for this edition ; all Maps Revised to November� 1891 J New Colored ..... Iates , thonsands of Cross-References coDDectl!ll!: collateral 

topics; valuable Biblio¥raphy , latest statistIcs and progress In contemporaneous Histon:. I'olincs. Geo
II'raphV, 'I'heoloIl'Y, Btoll'1'aphy, Bducatiou, etc. CIrcillars describing special feature. maued free. 

SOLD FOB CASH OB ON EABY PAYMENTS. AGENTS WANTED. 
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,ereby Ilfven that the Enaineer prcperty now stored at 
Hallett'. Point, AstOria. L. I., will be .old at that place 
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air compres.ors, drill., hol.ting engine. pump •• 'and 
other 8880rted article •• IncludIng scrap Iro� bras., imd 
lead. A co:f.Pl!�Yrl�����rtc':. �f"M���:'. 
U. Sila

n
f���

e
tfti�:.�"Fet����:'��t.;..C;.r��.:! POI!8l., In friPlicate
rn

wili be received at tbls olllce until 12 M, of March 15. for L BuUding 0(0) linear feet 01 
exten.lon of South P er at Grand Haven Harbor. MIIllI.; 
ie=�I?�:���nP�

e
�!���:"�f·��'::e�W�ti-od� 

tlon or manufacture. condition. of qnality and price 
(Import duty Included) being :aual. Attention Is In-;.����'it���r'"� app�� !:���24� J'::;��� Statutes at Large. For f=er Information .. !,�eclll'
tlons, etc., address as above. WILLIAM .... UDLOW. 
�faJor, C"'Ps of Engineers, Bvt. IMut.-Col .• U. S. A. 

SEWING MACHINE MOTOR FOR AMA
����B�:;,·£v!�����\vlt�er.%:f����d

of
a�tri:[,i..:�'gt 

ilufIiclent power to actuate a sewing machine. Wltb 11 
!!JIgl'avtnln\. Contained In SCIE"TIFIC AM KRICAN 
SUPPLEMENT, No. 7 :>9. PrIce to cents. To be had at 
thlll office and lrom all newsdealers. 

FO U N DRY P L A N S  WANTED. 
Sketcbes wanted for a grey Iron Foundry, for an 

AJn1cultural Implement Factor
! 

arranged for melting 
fifty ton. per day, with faculty 0 increasing to seventy
live tons without lDconvenience or disarr:"'llng cupolas. Addreas X, care DOd�\t��i�m��f., Bff.��:i::Mass. 
ELECTRO MOTOR. SIMPLE. HOW TO 

:::�fgr d!�j�e.ra:J'���;:;;�:�
c
�t�

o
� �fe����\:t� 

amateur! to make a motor which mlazbt be driven with 
adVanl8l(e by a current derived frum a battery, and 
whlcb would have .ulllclent power to operate a toot 
lathe or BOY machine requiriDJ( Dot over one man pOwer. With Il llgure8. Contained In �C[ K"TIFlC AMEIt'C'AN 
SUPPLr.M.NT. NO. 64 1 .  Price 10 cent •. TO be had at this oIHce and from all new.dealer •. 

ROSES A R E  O N  TH E I R  OWN ROOTS, and co.t no more than the other kind .. 
Propagated and grown by special method. of 

our own, they grow and bloom wherever 
grass grows and water rnns. 0- We are much the largest Bo.e grower. 

(n America. Our Dlail sy.tem In.ure. free 
and ,ale dellvery, and ma.kes us your next 
door neighbor. Onr New GUIDE for 1892 
I. the handsomest and best lIower book out. 
TeUs how to .elect. get and keep upwards of �OOO varieties of ROSES.! BULBS, 

HARDY PLANTS and ""EEDS. 
Free to every one. for the aaklng. 

T H E  DI N G E E  & CO N A R D  CO. 
Rose Grow�rs &Seedsmen.WEST GROVE, PA. 

F E R T I L IZ E R  MACH I N E R Y, 
(hou"hers, Mills, Mixers, Digesters, DryeI's, etc 
Complete Fertilizer Works designed, erected and .tarted. 

C. H. DEMPWOLF It CO" York, Pa. 

CUMMER'S DRYER,PULVERlZER&CALGINER  C l "V F R u ,",  BM' < , DR I £ o , · 5 crs F f R  T O N  AlS  O V E R Y  
W E T  8< P A S  r / :'.I\ A T E. R I A L S .- PH O S PHATE R G G K  G Y P S U M  & c  C A LC I N E D  BY NEW GHEAP fR 0 C£s s . P I J LV ER I Z E R  F O R  F I N E G R I N D ' t� 3  O F  PAI N 1 S , P H O � P H A T E  R. O C Y, C E M E'HS 6( c . - i... A R G E C A P AC I T Y , V E R Y  O u F,A B l E  ' SEPAR ATO R -H '; N D l [ ,  T O  8 0M E S H >« F I N E R  I O ro 2 0  T 0 �J 3 P E R H O U R W I T H  i - H . P. 
M M: ;- C . f O R IJ 3 E ;( S LU ::' j V r �y' B Y  I S O L D  E X � :"' l! S \ V E LY B Y  FRONTIER IRONWQRKS , M H i  F O.CIJ MM E R  & SON DETROIT .M I G H  

The volu mes of the WEEKLY and BA
ZAR begin with the first numbers for 
Jan uary, the volumes of the YOUNG 
PEOPLE with the first number for No
vem uer, and the volumes of the MAGA
ZINE with the n umbers for June and 
December of each year. 

DODD,  MEAD & COMPANY, 753s&B75rBROAoWAy�RNEWNYORK. AN EW �;rA LOC UE CLA.R.�'& . DEFIANCE MAC H I N E  WORKS, VALU A B LE PAP E R S  

Booksellers and Postmasters usually 
receive Subscriptions. Su bscriptions sent 
direct to the publishers should be accom
pan ied hy Post Office Money Order or 
Draft. W h e n  no tim e  is specified, sub
script ions will begin with the current 
N u m ber. 

Add ress 

HARPER " B ROTHERS,  
N EW YORK. 

Machinists' Tools of every description, 
drop forged from bar steel, 

t:OI'Tl!Ct in design and unequaled in jinish. 
THE BILLINGS & SPENCER COM PANY, 

HARTFORD. CONN. 

VOLNEY W. M ASON &, CO., 
FRICTION PULLEYS CLUTCHES and ELEV ! TORS 

I'IU) V J I) l n H: E. It. I .  

Van Duzen' ... Pat. I..oolle Pulle7 Oller 

HAS Highest Indorsement., 
Enviable Reputation, 
Scientillc Pedigree. 

A two years' test by conservative . manufacturers of national reputn- I tion has sbown it to be the <mly per
fect Lubricator for Loose Puu.vs in use. Prices very reasonable. Send for our h Clltalol{ue Number 5;)." VAN DUZEN &; i'IFT, CinCinnati, 0 

WOOL WASHERS, DEFIA NCE, OHIO, U. S. A., 
fr�t:/��:t! ��I::i���r:'!

ERICAN SUPPLEMENT. sent 
WARP DYEING AND S IZING MACHINES. MUNN & (; 1 1 . ,  361 IIroadway. New York. PATENT RUBBER COVERED SQUEBZE BUlLDlmS 011' ROLl,S. 
POWER WRINGERS FOR HOSIERY AND YARN DYEI NG, 

DRYING AND VENTILATING FANS, 
WOOL AND COTTON DRYERS, Btc. 

WOOD WORKING MACHINIRY EXPERT M O D E L  MAKINI .ES,&¥red - Bl � � t,op
w��o� �fJ��

r
��'��a:fgU��{I� roB 

Catalogues free. C EO. P. CLARK 
Box L. Windsor Looks, Oonn. 

ARCHITECTURAL ENGINEERING·-
By J. Kenda.ll FreitlW'. A presentation of a few facts in 
connection with the emlineerlng part of the huge frame. 
works of metal and terra cotta that adorn our lar..ce 
ciUe. of to-dIlY. With 9 ligures. Cont"lned in SCIEN
TIFIC A>IKRICAN BUPPL�MENT, No. 816. Price 10 
cents. To be had at this olllce !md from all new.
dealers. 

Onrnew General Clrcnlar .. S. A .... . howing o:r.;ctmen. 
��o�U:.t'i=i�:.

now ready. Send .tamp an partlcu· 

Hub, Spoke, Wheel , Wagon, Carriage Bending, 

Patent Wbeel Boxing Machine. 

HOOD, 
Neck-

Yoke, 
Single

Tree, 

Handle 
Factories. 

Send for 
Catalogtw. 

To Zu.-v-eu.'tora. 
an�' f,:a��:��;-e'rs

m
wpu:�r���mn�!f����':,��t: 

::;:
. 
an�

u
=��nn�f� I�:, I

n .��� :::JJ.erT.. 
work. Thousands of men bave crnd�Oug� really val
uable Ideas, which they lack mechanical traIning to de
velop. Noveltle. and patented article. manufactured 
by contract. 11;1 Seneca 8t., Cleveland. Obio. 

PURE  TEM PERED COPP E R  T H E S A' EST M O ST D J RABLE & :; C N  M ' C � l  � " " f\ LR r f F lR EO FOR VA , ' S "' E � "' ''' N C ;'' L \; ' E S H \ G � ES '''- ''''' ''' r r , _- t- N .A ,_ r.. J A L IT IE$ It-.O \5 P [ N S ,  �' L[  FeR  F U : , -R "F-. l  W C R. K  DJREKA  T E M P ER E. D  S v PPE.R  c. n  N O RTH EAq PA 

�.�.. � HARRISON CONVEYOR ! 
Ha!:niug Grain, Coal, Sand, Clay, TaG Bark, Cinders, Ores, Seeds,&c. 
ct=. 1 BORDENI SELLECK & CO. , l ���":'rs, }Chicago, ilL 

PLAYS D1alolrnos Speakers. for School, Club and Parlor. Catalogue free. T. S. DENISON. Publl.her, ChIcago. 

CHUCKS Catalollllle No. 12. ju.t i •• ued 
• 

with over 4C new llIu.trations 
The CUMIlman ChU ct'

n
�!�:""H�:ff:;�, Conll. 

---..---,iioo BICYCLES ' 
in stock. Ne .. and l1000II1-hand. Cruh or tim�. 
A. W. G U M P & CO. DAYTO N,O H l O. ... 89nd fOl' Jlat. 
AGENTS WANTED. BIflVCLIIS. GURB .. 4 TrPDBITBB8 TAt"llI " EXI:IUlIQ&. 

OCK & ORE BREAKER fupaeily up 1 0  200 IOD8 per hoor. 
Has produced more ballast, road 

meta]; and broken more ore than 
all other Breake • combined. 
M!'�l���.

of
s:§��r��rw��'::� 

CATES I RON WOR KS, :>0 C 80. (; linton St., ChicRgo 
136 C, Liberty Street, New York, 

237 C, �'rankJln St .• Bo.ton, M888 

THE GENESEO 
R O A D  C A R T, 

Be.t Top alld Open Cart on earth. 
Ride. a. ea.y a. a buggy or no we, 

IF" Free circulars f01' aU. 
D. F. SARGENT & SON, 

GENESEO, HenI'Y Co. ,  I I I .  

© 1892 SCIENTIFIC AMERICAN, INC.
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Inside Pawe, each i nsertion - - 71i cents a line 
Hack Pawe, .. ach i n sertion . - - - $1.00 a l i ne 

w�� �fi�e�;,�l:.a:;��cr.to'::tt.e
l�l:itha��¥�e

elfn�� 
and is set in agate type. Engravings may head adver
ttsements at the same rate per agate line, by measure
ment. as the letter press. Advertisements must be 

:;.e;;e":'1�� t,t 
a���"l'�i�ge �{�wI�g �":!k':'ls���rSdaY 

The Wheelman on a Colnmbia Bicycle is an 
ohject of atlmiratUm. He iA gracefnlly and nat
urallv pORe,i on a wheel which iA perfect in con
struction and of elegant design and finish. Will 
yon join the throng ? We make and guarantee the 

CENTURY COL U MBIA, 

COLUMBIA LICHT ROADST E R  SAFETY, 

COL UMBIA LADI ES' SAFETY, 

EXPERT, LIGHT ROADSTER, and VOLUNTEER COLUMBIAS. 

Catalope tree on appUcatloD to tbe Deareat Columbia "'put, 01 ltD.' b,. mail for two 2-cent .tampl. 

POPE MFC.  CO . ,  
22 1 COL UMBUS AVE., BOSTON. 

TANNJ.NG BY THE AID OF ELEC-
tricity.-By Dr. S.  Rideal and A. P. Trotter. An elab
orate review of the subject of tann ing by means of elec
tri city. �iving the results of t.he researches into itA 

�'�t7.�ic!�d sJ;�t;,i���::±: �g.
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rfo be had a.t this office and from ni l  newsdealers. 

OVERMAN W H E E L  CO. 
BOSTON. WASHINGTON. DENVER . SAN "RANelseo. 

A. G. SPALDING . BROS., Special Agents, 
CHICAGO. NEW YORK. PHILADELPHIA. 

THB AMBRI�AI BBLL TBLBPH�NB ��I 
95 M I LK ST., BOSTON ,  MASS, 

This Com pan y owns the Letters Patent 
�ranted to Alexander G raham Bell, March 
7th, 1876, No. 1 74,465. and Janu ary 30th, 
1877. No. 1 86. 787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in· 
fril lges the right secured to this Company 
by the above patents, and renders each 
Indi vidual user of telephones not furnish · 
ed by it or its l icensees responsible for such 
unlawful use. and all the consequence& 
thereof. and liable to suit thprefor. 

I ,itutifi, �meri,au. 

K 0 D A. K S 
�re alw:ays sold loaded ready for 
Immediate use. They can be 
used for roll films or glass plates. 
The new 

Jt'" � Jt'" Jt'" Daylight Kodak 
can be loaded in daylight. Registers exposures and locks automatically when 
a new film is turned into place. 

$850 to $2500 
Send for elre'llars. 

G E N E R A L ,I'Q E X P E R I M E NTA L M ACH I N E  W O R K . BEST FAC I L I T I E S  I " C H I C A G O  
N ATIONAL MACH I N E  WORKS 35 S' CANAL S T  CH ICAGO I L L  

AN DUZEN'S �t:; PUMP 
P U M PS A N Y  K I N D  O F  L I Q U I D . 

Does not clog, freeze or get out of order. 
Always ready.All brass. Every Pump Guaranteed. 10 sizes. Capacity 

100 to per 

THE EASTMAN COMPANY, 
ROCHESTER, N. Y. 

Important Improvements. 
All the Essential Features greatl:y perfeetecL 

The Most Durable In Alignment. 
Easiest Runnlnl': and Most Silent. 

All type cleaned In 10 seconds without soiling the hands. The Smith t'rernier TypeWriter Co , Syracuse, N.  Y .. U. S. A. ur Send for CataTogue. 

ICE-H OUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, 1)9. Price 10 cents. To be had at this omce 
and of all newsdealers. 

fl R E-PROOF • Easi Iy appl ied by anyone. Send for Sam pies and Descriptive Price List. 
H .  W. J O H NS M A N U FACTU R I N C  CO MPA N Y, 

H. W. Johns' Asbestos Fire and Water-Proof Sheathing, Building Felt. Steam Pa.ckings Boiler Coverings, Liquid Paints. Roof Paints, Roof Cement, Fire·Proof Paints, etc. • 

87 MAIDEN LAN E, N EW YORK, 
JERSEY CITY, CHICAGO, PHILADELPHIA. BOSTON, ATLANTA. l.ONDON. 

ELECTRO VAPOR ENGI NE. 
GAS OR GASOLINE FOR  FUEL. 

NO BOII .ER. NO FJJU�. :N O  DANGER. 
NO ENGINEER. 

Engine operated b:y spark 
from small battery. You tnrn the Switch, 

Engine does the rest. Regan Vapor Stationary �es, 1 to 12  H. P. 

glne£� ,;����u:m�!s � 
pacity. 

-MANUFACTURED BY-

T H O M A S  KA N E  &. CO.,  
C H I CACO, I LL. prSena stamp for catalogue .. V." 

BRICK, TERRA COTTA 
1i'� T I L E M A C H I N E R Y  

CA PAC I TY 10,000 to 100,000 Per Day. 
FULL FACTORY OUTFITS. 

PATENT JACKET KETTLES�_ 
Plain or Porcelaln LIned. 

Tested to 100 lb. pressure. Send for LIst&. 
B A RROWS - SAVERY CO� 

S. Front &; Reed Streets, Philadelphia. Pa. . 

SMOKELESS GUNPOWDER.-AN IN-
teresting article by lIudson Maxim on the manufacture 
and use of smokeles8 gunpowder. givill� a. t-ketch of its 
h istQry and the methods of producing it. ContaIned In 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 821 . PrIce 10 cents. To be had at this office and from all new.
dealers. 

El::DIBC>Nr 
C E N E RA L  ELECT R I C  co. 

,-MARCH 1 2, 1 &}2 .  

be Il86d .in cities � in country Inde/ p<md.enl� of 2as worlr.8 
gas machines. . 0 Holler. 

OVER No Danwer. 
33,000 SOLD. No E_IIIneN. 

OTTO GAB ENGINE WORKS, PHILADELPHIA. 

B A L L  A U T O M AT I C  
IV'\ A D E  O N L y  C U T O F F E N G I N E  
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ESTA BJ.I�HED 1848. 
The Moat Popular Scientific Paper In tbeWertd 

Only 83.00 a Year, Inclndlnw P .. t .... 
Weekly-:J2 Nnmbers a Year. 

Thl .. widely clrcu lRtpd and splendldl:y U1nstrate4 
paper Is publtshed weekly. Every nnmber contains .l�
teen pages of useful Information and a 1_ number Of 
orlldnal engravings of new Inventions and discoveries, 
representing Englneertng Works. Steam Machinery. 
New Inventions. Novelties In Mechanics, Manufactnres, 
Chemistry, Electricity. Tel""",phy. Photograph:y, Archi
tecture, Agriculture, Horticulture, Natnral HII!tory, 
etc. Complete list of patents each week. 

Term .. of � 1I"seri ptlon .-One coP:Y of the SerEN
Tlll'lC AMERICAN will be sent for one lIeaT-li2 numbers
postage prepaid, to any snbscrlber In the.Untied States, 
Canada, or Mexico. on receipt of t.ree dollars hy the 
pnbllshers ; sill: months, '1.50; three months, 'Loo' 

C I u bM.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed. and correctly addrellaed. 
seldom goes astray. but Is at the sender'. riSk. AddreIJa 
all letters and make all orders. drafts, etc., Il":y&ble to 

M U N N  & CO.,  361 Broadway, New York. 
---0---

T H E  

Sdtuttfit �mtdtau juppltmmt 
This Is a separate and distinct publication from TIlE 

SCIENTIII'IC AMERICAN, but Is uulform therewltli..1P lllze, 
�very number containing slJrteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. Tmi: 
SCIENTIFIC AMERICAN SUPPLEMENT Is pnbllshed week-· 
Iy, and Inclndes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the principal deP6rtments of Science and the U8efn1 
Art .. embracing Biology, Geology, Mineralogy. Natnral 
HiStory. Geography. Arehlllology. Astronom:y Cheml .... 
try, Electricity, Light, Heat, Mechanical Enl!ineerlng. 
Steam and Railway EngIneedng. Mining. Ship BnIldlng. 
Marine Engineering, Photograph:y. Technology. lIlanu
facturlnl': Industries. Sanitary EngIneering. Agricnltnre. 
Horticulture, Domestic Economy, Blograph:y, Medicine. 
etc. · A vast amount of fresh and valnable information 
obtainable In no other pnbllcatlon. 

Th. flUJ8t important Engineering TVorks, Mechanl8Jll8, 
and Manufactures at home and abroad are IIlnstrated 
and described In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States and 
Canada, fS.oo a year ; or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for '7.00. Single copies. 10 cents. Address_d 
remit by postal order, express money order. or check, 

M U N N  & CO.,  361 Broadway, New York, 

Publtshers SCIENTIFIC AMERIC.Ui. 
---0---

�uUding �(titiDn. 
TIlE SCIENTIFIC AMERICAN A R C H I T II C T S' .AND 

BUILDERS' EDITION Is Issued monthly. ,1.50 a :year. 
Single copies. 25 cents. Forty large quarto pages, eqnal 
to about two hundred ordlll{Ll'Y book pages : forming a 
large and splendid Magazine of Archltectnre, richly 
adorned with elegant plate" in colors, and with other fine 
engravings ; l\Iustratlng the most Interesting examples 
of modern architectural construction and allied snbjects. 

A special feature Is the presentation In each number 
of a variety Of the latest and best plans for private resi
dences. city and country, Including those of very mod
erate cost as well as the more expensive. Drawings i1l 
perspective and In color are given, together with full 
Plans, Specifications. Sheets of DetaUs. Estimates, ere. 

The elegance and cheapness of this magnificent work 
have won for It the Larwest Circn l ation of an:y 
Architectural pnbllcatlon In the world. Sold by all new .... 
dealers. � a :year. Remit to 

M U N N  & CO., Pnbllshers, 
361 Broadway, New Y ork. 

I NCAN DESCE NT A N D  ARC LICHT PLANTS. GEAR CUTTING Stationary and Railway Motors.-Lamps.-Cables.-Safety DeTices. 
DJ!'ITR ICT OFFICE!'!. 

Canadian . . . . . . Edison BUlldlngt 'il Bay St . • Toronto, Can. \ Pacific Coast . .  EdI'lOn B'Idlng, 112 Bnsh St., S. Fran., CaJ. �:���:::::::::::EdI80i�utl!15 �'k�:J!�f..?���0��: Pacific Northwest . . .  F1elschner Building. Portland, Ore. 
New England . . . . . . . . . . . . . . . . . . . .  �OtlS St., Boston, Mass. Rocky Mountain . . . . . .  Masonic Building, Denver, Colo. 
Mexican and South American Department. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Edlson Building, Broad Street-New York. 
European omce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M Victoria Street, Westminster, London, S. w  . •  England. 

Leland, Panlconer & Norton Co .. Detrolt,Mlcll ---.----- --------�--
PRINTING INKS 

The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU J OHNSON &; CO.'S INK, Tenth and Lombard 
Sta., PhiladelphiA. and 47 Rose St .. OPI>. Duane. New York 

It will pay you if you have any money to invest either large 
or sm all sums, to send for pamphlet " Investm ent vs. Specu
lation." Free to any one mentioning this paper 
-TaJ'lor • BatJavOD. Denver, Boston or New York. 

© 1892 SCIENTIFIC AMERICAN, INC.




