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THE ARTRUB. XILL BRIDGE. 

We illustrate in the present issue the great draw
bridge spanning the Arthur Kill and connecting the 
States of New Jersey and New York. The inlet or 
strait which it crosses runs between Staten Island, 
which constitutes Richmond County, N. Y., and the 
opposite shores of New Jersey. The stream is about 
600 feet in available width at the point where the bridge 
is erected. Were the shores of New York harbor to be 
inspected with a view to finding the best frontage· for 
public stores and wharves, no better locality could be 
selected, as regards the water front, than the shores of 
Sttl.ten Island. But Qitherto this region has not been 
available for these purposes for lack of railroad com· 
munication. The new bridge, which is designed to 
afford a way for the great trunk railroads to reach the 
shore in question, will, therefore, play a most import
ant part in the development of the port of New Yo_. 
Five to ten miles of additional water front, it is calcu
lated, will be opened up by it. The Baltimore and 
Ohio, the New Jersey Central, the New York, West 
Shore, and Buffalo, with' other roads, are among the 
probable users of t.he bridge. 

'The structure was erected by the Staten Island 
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Rapid Transit Company. It was authorized by act of cured by the State of New Jersey, represented by Gov. 
Congress of June 16, .1886, and two years were allotted Green, the proceedings being in charge of Attorney
for its I',ompletion. On June 13, 1888, a party of engi- General Stockton. On argument this impediment was 
neers and promoters of the scheme visited the place, and disposed of in the United States Circuit Conrt by Jus
the great draw was swung around from open to closed tice Bradley. He decided against the injunction, hold
position, and the kill was crossed by a bridge for the ing that Congress had the constitutional right to rp.ga
first time only three days before the limit assigned by late commerce, even though the States directly con
the charter. cerned might be opposed to its action. The decision 

The bridge, being owned by an independent corpora- has attracted much attention, and may yet be of much 
tion, will be open to traffic under similar conditions to importance. 
those offered by the Poughkeepsie bridge. Any rail- The two years allowed for the completion of the work 
road wishing to use it can do so on payment of the regu- were very seriously abridged by the!le causes, and the 
lar tolls. This arrangement removes from it any aspect completion of the structure within the specified time, 
of monopoly, and tends to make it a public benefit in without any extension being asked for, is a matter for 
every sense. congratulation to all directly concerned in the work. 

Some very interesting litigation was evolved by the The trusses and drawbridge are carried upon five 
erection. The bridge, it will be noticed, is an interstate piers of masonry. These are built of the best material, 
bridge, and was erected under Federal authorization. Lake Champlain granite of the first quality being 
The plans and location'were subject t6 the approval of adopted. Much trouble was experienced in laying 
the Secretary of War of the United States. He held them, as a solid foundation WaS only reached with, 
them under consideration for nine months, and eventu- great difficulty. 
aUy approved them without modification. The work The entire length of the bridge proper, exclusive of 
was at once commenced, only to be delayed an ad- approaches, is eight hundred feet. It comprises two 
ditional six months by an injunction. This was pro- shore spans, covered by fixed trusses, and two draw 
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spans, (dosed by the great drawbridge. Each shore 
span is one hundred and fifty feet long. The draw
bridge is the largest now in existence. Its total length 
is five hundred feet. On each . side of its central pier 
it affords, when open, clear waterways of two hundred 
and eight feet width. It will require about two 
minutes to open or close it. The lower chords of the 
trusses are thirty feet above the water line. The cost 
of the structure was $450,000. 

In the eight hundred feet of bridge thus composed, 
the link is far from complete. On the New Jersey 
shore numerous lines of railroad and fillings for the 
various companies who are to use the bridge have to 
be included in the system. On the Staten Island shore 
a most extensive work is in progress, designed to 
afford an approach to the bridge. This will commencfl 
about one-half mile from Erastina, and will be five 
thousand seven hundred feet long. This alone :will 
cost $70,000. 

The iron work was pushed with great rapidity, aud 
under considerable apprehensions at times of delay 
from strikes. Fortunately these appi'ehensions proved 
needless. In four weeks the draw span was put to
gether. Two weeks more were required for the In
stallation of the machinery. The draw contains six 
hundred and fifty-six tons, and each of the approaches 
contains eighty-fi'."e tons of metal. 

The whole will be finished as regards approaches, 
track, etc., it is hoped, by the end of August, and early 
in September trains will probably be running across 
the bridge. 

The contractors for the masonry are Messrs. Boller 
& McGaw, of this city, who have erected much im
portant work, and who are now engaged in the build
ing of the bridge over the Thames at New London, 
Conn. The superintending engineer is Mr. Charles 
Ackenheil. The Keystone Bridge Company has sup
plied the iron work. 

It'is gratifying to note that not a single life was lost 
in the erection. In too many case!! the march of pro
gress is marred by deaths from accidents incidental to 
such works as the present, but the Arthur Kill bridge 
is completed without any such stain. 

••• I. 
Rheumatl.m. 

The surroundings of a patient suffering from rheuma
tism are a matter of no little importance. The Boston 
Journal of Health says: Free ventilation should be se
cured, but without draughts, and the temperature 
kept between 68° and 70° Fah. The patient should be 
clothed io flannel and lie between woolen blankets. 
His covering should be l ignt. An excess of bedcloth· 
ing will arld to the pain in the inflamed joints, and un
necessarily increase t.he sweating. It should be a 
studied effort to spare him any painful movements pos
sible, and every ministration should be gentleness 
itself. Milk, with seltzer water or lime water, pre-emi
nently meets the requirements as the principal article 
of diet, during the active period of the disease. If this 
proves insufficient, or is not well borne, then other 
light and concentrated food can be administered. Some 
authorities insist that animal food and alcohol are con
t ra-indicated during the height of the fever. The lat
ter should certainly b3 prohibited, as a rule, but the 
patient's diet need not be so much restricted as in other 
highly febrile disorders. Those who are habituated 
to the use of stimulants should not be entirely deprived 
of them. 

• •••• 
H�ktocraph Sheet •• 

Soak 4 parts of best white glue in a mixture of 5 parts 
of water and 3 �arts of solution of ammonia, until the 
glue is soft. Warm the mixture until the glue is dis
solved, and add 3 parts of granulated sugar and 8 parts 
of glycerin, stirring well, and letting come to the boil
ing point. While hot, paint it upon white blotting 
paper with a broad copying brush, until the paper is 
thoroughly soaked, and a thin coating remains on the 
surface. Allow it to dry for two or three day!!, and it 
is then ready for use. An aniline ink should be used 
for writing, and before transferring to the· blotting 
paper, wet the latter with a damped sponge, and 
allow it to stand one or two minutes. Then proceed to 
make copies in the ordinary way. If the sheets are 
laid aside for two days, the old writing sinks in and 
does not require to be washed off.-Chem. and Drog. 

e, ••• 
De.lrnelloB Wroncht bJ' Inll8el. In America. 

The annual loss to productive industries in the United. 
States caused by insects is estimated at $150,000,000. 
Here is a fair battle between man and another sort of 
earth occupiers. They are smaller, but if they can whip 
us, have undoubtedly as good a right to the world as 
we have. As civilization advances, new insects make 
their appearance, marching sometimes eastward, but 
generally westward. There are few, if any, forms of 
veget.ation that have no parasites that devour either 
foliage or fruit. The loss to the cotton crop is estimated 
at 115,000,000 a year, while that to the apple crop is not 
much less, and that to the potato crop at least one-half 
&I! much. But the estimate is no.t a fair one untll into 
the 10118 is counted the time spent in flghting to secure 
tile proportion that is saved. 
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lIAV AL 1I0TB8. 

A great fleet, made up of vessels of many nationali. 
ties, was recently assemblM in the port of Barcelona, 
Spain, in honor of the birthday of the Queen Regent. 

Here is a list of them taken from L'A'Oenir Militaire: 
Austria-Hungary.-Admiral the Baron de Montfort 

commanding. 
Cnstoza, armored . ............ 7.000 tons. 
Tegetbof, ., • . • . . . . . . . . . .  '1,450 " 
Prince Eugene, armored . ... . . 8,640 ., 
Don Juan d'Antriche,armored 3,640 
Emperenr Maximllien, 3,600 .. 
Leopard, torpedo cruiser.. . . .. • 135 .. 
Panther, 1315 .. 
Meteor. torpedo destroyer ... .  350 ,. 

Ultl1ns. 
12 .. 
12 .. 
12 i. 
12 ., 

/lOOmen. 
510 .. 
f5()" 
4IiO .. 446 .. 

Germany.-Kaiscr, armored, 7,626 tons, 15 guns, 630 
IDcn. 

England.-Admiral the Duke of Edinburgh com
manding. Armored ships Alexandra , Colossus, Aga
memnon, Thunderer, the cruiser Phaeton and. dispatch 
boat Fearless, corvettes Calypso, Rover, Vol age, and 
Active. 

United States.-Corvette Quinnebaug, 1,900 tons, 10 
guns, 230 men. 

Spain.-Numancia, 7,500 tons, armored, 15 guns, 560 
men, and the cruisers Castilla, Navarre, Gerona, Reina
Regente, each carrying from 8 to 29 guns and from 
300 to 540 men; the frigate Blanca, 16 guns, S50 men. 

France.-Admiral Amet comman4ing. The armored 
ships Colbert, Devastation, Amiral Duperr�, Indomp
table, Courbet, Redoutable, the dispatch boats Faucou, 
Condor, Milan, and Couleuvrine, and five torpedo 
boats. 

Holland.-The cruiser Jean Guillaume, 8,000 tons, 14 
guns, S13 men. 

Italy. 
Italla, armored.. . . .  . . . . . . . .. 13,700 tons. 112 ItI1ns. 750 men. 
Lepanto, .. . ......... . . . .  13,700 " 22 "  750 " 
Dandol0." .... '. . .. . . . .. 10,510 u 8 u 429" 
Dullio ....... .. : .... 11,608" 8 "  439" 
Castellldardo, armored.... . . 4.260" 8 "  4IiO" 

The cruisers Bausen and V esu vio, and six torpedo boats. 
Portugal.-Vasco de Gama, 2,479 tons, 7 guns, 192 

men. 
Ru..qsia.-The cruisers Westrick and Zabiaka. 

This gathering of ships of all the modern types but 
one afforded an excellent'opportunity for comparison, 
and the naval student was not slow to take advantage 
of it, the foreign journals printing many columns of 
their observations and criticisms. The one type missing 
was that of which the Japanese cruiser Nan-iwa-kan is 
the expgnent-atype, be.it said, which eminent nav.,I. 
authorities have declared to be the most effective and 
reiiable of any yet devised-swift, easily handled, and 
strong of battery, compared with the weight. Curiously 
enough, it was such small powers as Japan, Brazil, and 
Chili that were the first to truly estimate the value of 
this type, while the great powers, notably England and 
Italy, were yet building their slow -going leviathans. 

Many of the big ships did not dare come in to their 
anehor.ages, till the ebb tide served, fearful of running 
foul of their neighbors or the shore while turning to 
head the tide and drop their anchors, standing on and 
off outside till the sub-current of the ebb began to run 
out strong-for they are of deep draught-then coming 
in slowly, waiting to gather sternway and letting go 
their great bowers. 

In swinging, too, when the tide changed, many are 
said to have shown the unwieldiness of their designs, 
in some cases overrunning t.heir anchors before the 
chains could be overhauled and the anchors reset for 
the new tide; and such continual working of stearn 
windlasses and such a rattling of chains coming up 
through the hawse pipes and going out again, the 
Spaniards never heard belore. 

Our own Quinnebaug, being of ancient design, did 
not cut much of a figure when it came to steaming, 
though flying the handsomest ensign of all, for she is 
only good for 11 knots an hour with a gale behind her 
and a fair current running its best; but if the slovenli
ness of the big ships was not exaggerated, the Quinne
baug could certainly beat them all ill handiness and 
certainty of movement. 

Like all ol1r ships, the Quinnebaug has what might 
be called a congress of nations aboard-Germans, 
Swedes, Danes, Norwegians, Austrians, Italians, Eng
lish, Irish, Scotch, Russians, and Negroes; and when a 
portion of one of the watches was given an hour or 
so ashore, if they had any such liberty, they must have 
attracted some attention, speaking all languages as 
the men do, and the natives, no doubt, got some cu
rious notions of Yankee men-o'war's men. 

of mattre0&e8 and clothloll. varlons systems and apparatns em-
Since the war the Yankee sailor has gradually disap-ployed ...................... '" ... , ....... , . ... .... .. ............. ... .. . .. l00J7 

peared, there being no more excitement and prize 
VIII. TBCHNOLOGV.-Manuf&Ctnre of GIa8s Bottles In Germany.- . th l'f h h th . d f th ByD.J.PAIJTII:LLO.-AU. S.conBnlarreportdescrlblngthe detall. mOneYln e Ie; t oug erelsgoo reason or e 

of manofactore, ...... 88, mater\ala, paoklna, and other fa.tlU8lJof belief that the fact he could, because of his intelli-
tb .. IIl4...,. .............................................................. lOftal gence, earn more money ashore had mueh to do with v._ 8tove for DryIng Malt.-Deta\led descrlptloo of a stove • . . .  • y for1'" t''lIImalt,thetelllperMlll'e.aeDllfldllllllO"o.-IWna- h18 qwttIDgthe sea. At the present time the ankee 
t.n&IeM ................................................................... lINlr. ID&D-o'wara man is almost as extinct as the dodo. 
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lUJITER CAR BUILDERS nr CONT.D'TIOB. 

The convention of 1888 met at Thousand Islands on 
the 20th of June. The proceedings were not of great 
importance. A report was presented on the bel!t form 
and construction of car roofs. After this, a report was 
made by the committee on car heating, from which it 
appears that the States ;:,f New York, Massachusetts, 
and Michigan have passed stringent laws prohibiting the 
use of stoves in cars. The committee in their report 
state that during the past year several of the railway 
companies have made extensive experiments in car heat
ing by steam taken from the locomotive. The committee 
is of opinion that the steam pressure should be kept as 
low 11.8 possible, because the rupture of a highly charged 
steam pipe in a car tilled with passengers would prove 
as disastrous as the so-called "deadly car stove," and 
the effect of high pressure steam escaping from the 
traps and from the rear of the train has been found 
objectionable on account of injury to the paint and 
varnish of the cars, as well as from ccndensation at the 
stations. 

As to-the best means for retaining heat in the car 
after the locomotive or source of heat has been dis
connected, the committee regards it as an open ques
tion. The retention of the stoves within the cars, the 
use of hot water circulation, or a drum filled with 
brine within the steam pipe, seem to have been the 
most general ways of accomplishing this end. The 
committee were unable to make any detinite recom
mendation on the subject. 

In respect to steam couplers, the committee was in
st:ructed to recommend two Clouplers for ballot, so that 
one can be chosen as the standard. A form for a 
standard axle for a 60,000 pound car was adopted, to 
be submitted for approval by letter ballot. 

The report of the executive committee on automatic 
freight car couplers was presented, in which it appears 
that the letter ballot resulted in the adoption by 474 
against 109 of the Janney style of coupler, as the type 
of the Master Car Builders' Association. A 30 inch 
drawbar was also adopted. 

Mr. William McWood was re-elected president. The 
convention adjourned to meet at Lake George in 1889. 
A large number of interesting exhibitions of railway 
appliances was presented to the Association. 

401 
in the shaft, utilizing the pressure down to the level of A .man's professional standing, .we are happy to 
the Sutro Tunnel; but faulty construction occasioned know, is determined by his intelligent, competent pro
much trouble, which it is hoped can be altogether-over- cedure in professional ways and. by the noble and gen
come by the use of electric transmission, which is to be tlemanly character which gives direction to every 
used should the Nevada mill experiment result satisfac- phase of his life's work, and very little by the fact that 
torily, as it no doubt will. he h8.ll or has not taken out a patent upon any of his 

A Silver City, Idaho, mine is putting in a Sprague inventions. 
electric plant, to drive a 50 stamp mill four miles away. In the name of all that is logical, we wish candidly to 
from a'waterfall, while the same manufacturers have ask all reasonable persons if a aentist has not as good 
recently received an order for an electric plant to be a right to receive payment for an invention over which 
used in training and elevating the guns on the new he has spent time, thought, and mouey as he has to re
United St.ates cruiser Chicago. ceive payment for any of the usual operations in dental 

We also hear of an iron company in the South think- practice. His invention represent.s time, outlay, and 
ing of running dynamos at the furnace to drive brain power, just as much as does the gold filling which 
pumps several milliS away. he inserts, and why flhould he not receive the compen-

From all parts of the country come inquiries cOllcern- sation which a patent secures? 
ing the economy of this method of transmission of Our authors, our literary men, secure copyrights 
power, and certainly in many cases the conditions are upon their books and manuscripts, and yet no one is so 
extremely favorable to the electric plant. dull and illogical as to accuse them of unprofeflSional 

It would far exceed the limits of space at our com- conduct. Certainly not ; they deserve protection. Now 
mand to enumerate all the projected electrical plants the patent right to the inventor is just the same as the 
which have been reported. Nearly every town either copyright to the author, aud they both have a perfect 
has, or proposes having, electric tram cars. MaDY of and legitimate right to secure the benefits coming with 
our mines and metallurgical works are proposing to such protection without being called to account for be
use electric locomotives, either with conductors or ing ,. unprofessional" by writers who cannot be said to 
storage batteries. Nearly all mills and furnace works have grasped the true meaning of the term. 
U8e electric lights. Mining machinery, drills, coal cut- Patent rights, as well as copyrights, are productive 
ters, pumps, and hoisting engines will be driven in of much injustice and subject to many abuses, but no 
many places by what is now the waste power of neigh- reasonable man will argue from this fact that there is 
boring waterfalls, and before long we shall have few anything belittling or unprofessional in securing a 
waste waterfalls. No is it true of this country alone. patent right or a copyright. We honor the man who 
Foreign countries, especially those that are ill provided gives his inventions to his profession without price as 
with cheap fuel, will through the aid of American elec- highly as do any of our cotemporaries, but we strongly 
trical machinery share the benefits which we expect deny that a dentist who secures a patent can-on that 
to reap in at home. -Eng. and Min. Jou1'nal. account-be called unprofessional.- Western Dental 

••• I .. Journal. 

Exhibition oC Appllancee Cor the Prevention of' 
Accldente. TeeUnK Waete and SolI Plpee and PreyenUnK 

A novel exhibition, open to competition from all Sewer Gae EnterlnK 1Jnoccopled Hooee .. 

parts of the world, is to be held in Berlin next year, The Sanitary News considers the water test among 
during the months of April, May, and June. It is pro- the most severe ones. Air pressure, while not so satis
posed to exhibit all forms of appliances designed for factory in point of immediate results, has the ad van
the Sllving of human beings from accidental injuries. tage of being distributed with nearly equal force to 
This detinition is broadly interpreted, and a very well every point in the system. The mercurial gauge easily 
arranged Clla.ssification has been adopted. The idea of detects the fact of a leak, and the substitution of an 

•• e • • the exposition had its origin in a discussion held by the odorous smoke for air quickly locates the spot. The 
Hlectrle Trane.leelon oC Power. Institute for Brewing, at Berlin, in 1887. It appeared peppermint test is well known as being well adapted 

Electric railways are becoming so common that the that workmen were in such constant danger from mov- to old work as well as new. A modification of this was 
announcement of a new line or the adoption of electric ing machinery and other factors of danger in industrial tried the other day in this city by a gentleman whose 
locomotives scarcely attracts attention. The Union establishments, that a good work might be done in cat was made the detector. An infutlion of valerian 
Electric Company's nine locomotives are doiilg excellent inaugurating a spirit.pf competition among the world was poured down the vent pipe, and pussy was given 
work in the Pennsylvania coal mines, and present sOlBe of inventors in the matter of saving factory operatives the run of the rooms and passages where any escape 
evident a4vantages over the steam locomotive under- from accidents. might reach. She located three leaks, and carne near 
ground. The electric transmission of power in the The Prussian government has, in a practical manner,' uncovering them; too, in her eagerness to reach the, 
mining districts has already developed an enormous approved of the plan by giving the use of the large ex- to her, attractive odor. 
market for electrical machinery. From every part of hibition place in Berlin, near the zoological garden, to The Review and Record, of Brooklyn, advises when 
this country and from nearly every foreign country in- the committee free of charge. Exhibits of all classes a house is vacated for a short time, eitlier the filling 
quiries are coming to our manufacturers of electric of articles bearing in any way on the protection or sav- the traps with glycerine or having a plumber take 
plant, showing the interest which is being taken in ing of life in factories will find a place in the exhibition. charge of the house and see that the pipes are tiushed 
this great advance in engineering throughout the This is insured by the well planned classification we and the traps filled in every ten or twelve days. The 
world. South Africa and Japan, Australia and have already alluded to. It is too long for us to give Chicago plumber has something to say on this import
Mexico, as well as an parts of this country, are wanting here, but it is well worth inspectiou as a sample of ant subject. 
electric motors and electric transmission of power, thorough organization. Three advised the filling of the traps with glycerine, 
and are all seeking for the machines here: for though To enlarge the scope of the exhibition and to make two more advised turning off the water after tilling the 
this branch of engineering is still in its very infancy, it more useful, it is judged of importance to have manu- traps, a third would till the bowl of the closet with 
American practice appears already to have taken a facturers send the apparatu8, or models of the same, glycerine, another would remove the- water closets and 
distinct lead. which they may have devised for their own private use. bath tubs and solder a lead cap over the trap, while a 

We recently described an 18 mile installation for This will prevent the affair from taking the form of a fifth recommends salt. 

pumping, hoisting, etc., on theBigBend of the Feather mere contest between rival dealers in life-saving ma- The diversity of views is not very marked until the 
River, CaL, which is under contract by the Sprague chinery. salt is reached, and then the Review and Rec01'd says: 
Electric Motor Company. A special consular report has been issued by the We confess to a mild sort of surprise that any plumber 

In Arizona an installation is proposed to bring about United States government apropos of this interesting would recommend such a substance. First, we would 
150 horse power from a water fall to a large mine and occasion. It is to be hoped that America will be worth- have no means of knowing when the trap would be 
smelting works, a distance of 8 miles, and it is estimat- ily .represe�t�d . there. Unfortunatel�, the dat.e of en- tilled sufficiently, and secondly, how are we to do the 
ed that the conductors will call for 8 tons of copper to _ termg eXh.lbits . IS set at so early a pe.rlOd that �t seems filling? Shall we have to remove the fixtures, pack the 
the mile. This is an indication of one of the potent 'doubt�ul If thi� country can contrIbute a. f��r re.pr.e- trap well, and then replace the fixtures again? And, 
allies of the copper syndicate which may help to absorb sentatlOn .. An Illust��ed repo� of the exhI?ItlOn � m having done this, are we to rest satisfied with this 
their large surplus of copper. On the Comstock it is contemplatIOn, and If ISSUed wIll be a most mterestmg "dry packing," and take no precaution against the 
proposed to use electric transmission to run, in part at document. "porosity" of this tilling? 
least, the new Nevada mill. At present this mill, - •• • • No one acknowledging to have given the subject 
"'hich has 20 stamps, is run by a Pelton impact water Patent SIKhte and the Dental Prof'e .. lon. proper attention could claim for a mass of salt such a 
wheel, 11 feet diameter, using water under a head of 

I 
The question, .. Is dentistry a profession?" is no degree of imperviousness as would resist the pressing 

about 650 feet, derived from the ditch of the Virginia & longer argued even by intelligent people outside of the sewer gll.8, and as we have no desire to place our 
Gold Hill Water Company. It is now proposed to profession. It is admitted everywhere. Frequently, readers in such a"pickle,"wewill stickto the glycerine 
take the water after it has driven this wheel, lead it however, we see very quaint and curious ideas of what theory or to the regular tiushing with traps at short 
down the Chollar shaft to the level of the Sutro tunnel, dentists 11.8 professional men should do and what they intervals, so as to guard against the loss of seal by 
where it will have about 1,600 feet head, and there should not do in order to maintain their professional evaporation. We have no doubt that the removal of 
drive another 11 foot diameter Pelton wheel. standing. The most unique idea of all is that appli- fihe tixtures and the capping of the traps would be ex-

The underground installation will consist of five dy- ances invented by th� iDgenuityof the dentist must .eellent-for the plumber-but as other opportunities 
namos, and the power will be transmitted to the mill not be patented, and if he does secure such patents, he for making an honest dollar are not scarce, we must in 
at the surface, about 2,000 feet, through a tive-eighths must at once be dropped from the professional ranks. this instance leave him to his own resources. 
inch copper cable, and electric motors will then utilize I Now, the fact is, the action of patenting any appliance 
it to drive the mill, which, as enlarged, will have 60 or method has nothing at all to do with the profes
stamps, 80 pans, etc. - sional standing of any dentist; it is not per se an un-

The consumption of water will be regulated to the professional act. If any man freely and fully grants 
power required to drive the mill, and it will undoubt- to his profeuion, without restriction, the use of any 
edly be very much less with the 60 stamps than It now method he has discovered, let all praise be his; but be
is with 40. As the water has to be bought, this will cause his neiirhbor cannot afford to do this, or does not 
probably prove a suhstantial economy. do it, let no man be so weak and unjust 8.1!1 to say that 

_ In the Con8011dated V�nia and California mills the he has acted unprofessionally. Indeed, he may be, and 
�wer has been transmitted through wire ropes' from no doubt often is, in every-day life and practice the 
water wheels Bituated. at intervals of 500 feet vertically better professional man of the two. 

• I., • 
A Dlegrace to (l1v1l1_tlon. 

The Chicago Journal of fiommerce states that three 
newsboys of that city, guilt1"of no misdemeanor, were 
arrested last week at their request and sent to the 
Bridewell. Their reason for wishing to go there, as 
stated to the police justice, was that they wanted to 
learn a trade. Under the lad of the trades unions 
there is almost no chance for the American boy to learn 
a trade in any shop or manufactory outside of a house 
of correction. 
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THE JU8O:R " RAKloll{ PIAlf08 Alm O]wU8. 
The increased knowledge of music and love of har

mony that of late years have spread throughout the 
United States make it more than a matter of sentiment 
and national pride that America should be worthily 
represented to the world as a produ('(lr &8 
well as a user of musical instruments. We 
illustrate in the present issue some of the 
prod uctions of a typical American firm which 
already, by the manufacture of reed organs, 
has earned enviable notoriety throughout 
the world. They have more recently en
tered a new field, and are producing grand 
and upright pianos which, in their general 
good qualities and fllatures of construc
tion, especially as a1l'ecting the stringing, 
seem destined to fill as honorable a role as 
is now filled by their predecessors, the Mason 
& Hamlin organs. 

cylinder of steel, which is completely.buried in the 
wood, can only be removed with great difficulty. 

THE MASON" HAMLIN SCREW-STRINGER. 
The Mason & Hamlin system of stringing is so sim

ple, and so obvious from the drawing, that a few words 

low tension, the sY!ltem of frictional tuning pins was 
quite sufficient, but.it seems obvious that in the mo
dern piano forte, with its wire string at . exceedingly 
high tension, some more efficient way of straining these 
strings is necessary. 

.REMARKABLE CAPACITY TO STAND IN TUNE. 
In standing in tune, the'most remarkable 

results are attained by these instruments. 
They require only about one quarter the 
tunin� of an ordinary instrument, and their 
exemption from deterioration of pitch is ex
traordinary. When. the tuner has once 
learned their manipulation, he can tune 
them very much more rapidly than those 
made on the wrest pin system. 

THE PEDAL-POINT STOP. 
The organs manufactured by this firm 

embody in their construction many features 
of intArest. We illustrate the action of the 

Of late years the manufacture of pianos has 
settled practically into thp,t of two classes, 
the grand and the upright. The square piano 
is generally considered out of date and very 
few are manufactured. The firm of Mason 

THE MASON " HAMLIN STRINGER, AS APPLIED TO GRAND PIANOS. 

, pedal-point" stop, which is now used on 
the Liszt organ. It is operated by the knee, 
pressing a knee stop one way or the other. 
Referring to the drawing, this stop is rep
resented by E, and in its movements to right 

& Hamlin restrict their manufacture of pianos to the 
grand and upright forms. The distinguishing peculiari� 
ty of their instruments is the arrangement of stringing. 
We show both the new and the wrest pin systems of 
stringing, and on the most cursory inspection it will ap
pear that the new system adopted by the firm of which 
we are speaking is the more mechanical. The other 
or " wrest pin" system, in which the wrest plank per· 
forms the duty of holding the pins around which the 

THE .; WREST·PIN" MODE OF STRINGING. 

wires are wound, is cha.racterized by numerous defects. 
Although made of the most carefully seasoned wood 
and built up by the most approved methods, the wrest 
plank is inevitably subject to atmospheric infiuence, 
which causes the wood to expand and contract. The 
tension of the strings, being entirely dependent upon 
the friction between the pins and the holes, is very 
liable to vary. One reason for this is that every time 
such a piano iJ,; tuned, more 
or less wear comes upon 
the holes in the wood, and 
the latter, being a compar
atively soft substance, is 
bound to yield thereto. Be
sides this, in the hands of 
an incompetent tuner, the 
wear upon the wrest plank, 
tending to enlarge the holes 
and loosen the pins, may 
be so great that such a 
person will seriously dam
age an instrument. 

Under the infiuence of 
atmospheric changes, the 
shrinking and expanding 
of the wood before alluded 
to is a cause of still further 
deterioration in the same 
direction, as the holes are 
inevitably .e n I a r g e d by 
such cause. In order to 
tighten or I 00 s e n  t h e  
strings with precision, a 
number of trials are always 
necessary, and sometimes 
the last degree of tension 
is given by slightly bend
ing the pins toward or 
away from the sounding 
board. Of course a very 
serious element of destruc
tion is here developed. 
The strings are also very 
liable to break as they are 
continually w 0 u n d and 
unwound about the wrest 
p i n  s i n tightening and 
loosening. Repeated bend
ing of a wire will break it 
eventually. In liability to 
heat changes the wrest pin 
system is defective. When 
a pin breaks, it is quite a 
serious operation to repair 
the dam aile, as the hard 

can describe its details. On the surface of the iron 
main frame a rib is cast, the strings are fastened to 
lugs with screw ends, these ends go through the rib, 
and a square-headed nut is screwed on each one. By 
tuming the nut one way or the other. the string is 
tightened or loosened. In this arrangement it will be 
remarked that all the strain come� directly on the iron 
plate, and tha.t the tension is due to screw resistance, 
and not to simple friction. The wires start directly 
from the lug, passing in almost a straight line to the 
agraffe and binders, so that the strain upon them is sub
stantially a straight one. The chief reason for the 
breaking of wires in a piano is the bending back and 
forth upon the wrest pin. Here this feature IS en
tirely done away with. Moisture, of course, has no 
effect upon such an arrangement, and heat and oold 
are also practically without influence_ If the strings 
tend to lengthen by rise of temperature, the same 
change affects the frame, so as to keep up the tension 
upon the strings, whose correctness of pitch, therefore, 
is entirely independent of all climatic and hygrome
tric changes. 

The tuning by the ordinary system is a tentative 
process, the key has to be turned back and forth until 
the proper pitch is reached, the last adjustment being 
often attained by a slight jar given to the tUDlng key. 
If the last movement is not in the right du·ection, the 
piano will not stay in tune. In ·the new system, by 
means of the star wrench, the string is tightened or 
loosened definitely until the proper pitch is reached, 
without any attempt at hitting the pitch by chance. 
In old times, when gut strings were used, requiring 

MASON & HAMLIN GRAND PIANO. 

or left carries with it a roller, H. A long block, cover
ing one or two octaves, is pivoted at C, and at B the 
block is cut so as to form one element of a latch. Each 
of the keys within the range of the block is provided 
with a corresponding latch element, of which one is 
shown at A. The spt-Ing, F, pressing the arm, I. up-

" PEDAL-POINT" MECHANISM IN MASON &; HAMLIN 
LISZT ORGAN. 

ward. keeps the latch in condition for acting. If now 
a key within the range of the latch is depressed, the 
long block is rotated and the part, A, of any given key 

catches under the latch, 
B. The spring, F, causes 
this action to take place. 
Rererring to the drawing, 
the stop, E, under these 
conditions 'is pushed to 
the left. If, however, it is 
pushed the other way, the 
spring, G, much stronger 
than the spring, F, is al
lowed to press upon the 
levp.r, I. This draws back 
the latch block, so t.hat 
any key held down is re
leased and rises to its place, 
and any· new key pressed 
down will not stay there. 
When the I a t c h block, 
however, is allowed to act, 
one or more keys within 
its range can be depressed 
simultaneously, and will 
then be held down. Every 
new key thus depressed 
releases all the others. 

The Lisztorgan, to which 
these improvements have 
been applied, is remarka
ble for the purity of its 
tone. It is a reed organ 
on the American pIa n , 
working by a partial vacu
um. It possesses g r e a  t 
freedom from reediness in 
sound. The reed has been 
improved and given so pe
culiar a shape as to avoid 
this difficulty. 

The Eolian harp stop 
resembles the E o  Ii a n  
harp. Its tones are pro
duced by two sets of 
reeds of two feet pitch, 
which are tuned a trifle 
out of unison, so that a 
sUght heat is heard when 
they are in action. 
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De.'rue'lon of our Elm •• Ali IlIPROVED RAILWAY CROBSmG ALAR. SIGliAL. broken end and determine whether it was cut or tom, 

a.lso measure the end down from the take-up, 80 as to 
decide at what point in the revolution the trouble oc
curred. Tum the wheel slowly and watch the silk pass 
around the shuttle, and see that every part touched is 
smooth and clean. Many times a machine can be made 
to resume its good behavior by simply taking out nee
dle and shuttle, giving it a thorough cleaning and oil
ing, without loosening or distllrbing the adjustment, 
and then starting afresh. Of course, these machines 
occasionally defy for a time the best efforts of experts ; 
but in very many cases they will readily yield to gentle 
treatment. 

The elm leaf worm has made its appearance a�ain 
this year, destroying the foliage on the elms in our 
parks and on the highways in the vicinity of New York. 
ThE' depredations of the larva of the imported elm leaf 
beetle have now become so great in the Eastern States 
that Mr. F. Broimcoke, of Westchester County, who 
seems to have made a study of the sqbject, think!:! it is 
quite probable that all the European species of the elm, 
if not the American, will soon be destroyed. ThE' 
beetles seem to prefer the European elms, but as soon 
as these are stripped of their leaves they go directly to 
the indigenous elms. All the remedies thus far tried or 
suggested are unsatisfactory, owing to the difficulty of 
application. On small trees the worms may be de
stroyed with kerosene emulsion, carbolic acid solutions, 
creosote, tar water, etc. , but on very tall and large 
trees the cost of applying insecticides would be far 
more than the trees are worth. Furthermore, it is a 
waste of time for one man to apply remedies while his 
neighbor allows the beetles to breed unmolested, for 
these insects have wings and know how to use them 

A simple and efficient device for automatically sound. 
ing an alarm as a railway train approaches a crossing 
is illustrated herewith, and has been patented by 
Messrs. George D. and Christian Rathmann, of Blair, 
Neb. A rock shaft is mounted transverllely beneath 
the rails, upon brackets secured to their under sides, 
with one end of the shaft extending beyond the rails, 

when in search of food. 
• • • • •  

To Tan and Color Sheep.kln. wltb Wool on. 

Tan in alum dissolved in water. Proportion : 
pound alum to 1 gallon water. Then wash wool clean 
with plain soap. To color, use aniline of any shade you 
desire. Dissolve 1 pound aniline in 2 gallons water ; 
Iltrain before using ; then float skin in a dye box, wool 
down. See that they lie flat, and let remain till color 
or shade you de8ire comes ; then take out and run 
�gh clear .cold water, and hang np in a hot room to 
dry. For plain white, wash the skins well, after tan
ning as described above. If not white enough, hang 
up in a small room and bleach with powdered sulphur. 
Set in a pail in center of room burning. Be careful to 
have no escape of the sulphur fumes, and have the 
room air tight.-Sho/l' and Leather Reporter. 

• I . . .. 
Ali IlIPROVED WHEEL FENDER FOR CARRIAGES. 

A wheel feeder and dress protector adapted for use 
on any kind of road vehicle, capable of being used as 
a fender upon the road and as a dress Pl'otector in 
mounting and dismounting, being easily 1l1aced in 
either position by a person seated in the vehicle, is 
illustrated herewith, and has been patented by Messrs. 
Arth ur C. Rogers and Henry Stenz, of Faribault, 
Minu. In the upper end of a clip fastened on the axle 
is produced a compound recess consisting of a circular 
aperture, and a lower central intersecting aperture, in 
which is mounted a hub, from which extend arms or 
rods supporting a fender of the usual construction, a 
bar curved in conformity with the fender, and j ust be
low it, bracing and sustaining the arms extending from 
the hub. Upon the outer face of the disk-like hub, 
mounted in the clip fastened on the axle, is a central 
projection, of a form to admit of an easy and flrm fit in 
the lower portion of the compound recess in the upper 
end of the clip. From the upper rear wall of the cirCIl
lar aperture in the hub projects a stop pin to limit the 
rearward throw of the device, and on the threaded 
lower ends of the clip is fastened a stop bar, with its 
forward free end turned up and bifurcated. The 
small views show in section the position of the parts 
when the device is used as a fender and as a dress 
protector. In the perspective view, . the fender on the 

ROGERS & STENZ'S WHEEL FENDER FOR CARRIAGES. 

right hand wheel of the vehicle is in the usual position 
for travel on the roaq, the central projection in the 
outer face of the hub then fitting in the lower portion 
of the compound recess in the clip. The device is 
moved from this position to that of a dress protector, 
as shown on the left hand wheel, by slightly raising 
the hub in the clip, when it drops forward until the 
front arm supporting the fender en�ages the bifurcated 
end of the forwardly extending and upwardly curved 
stop bar, brinlring the tender in position to act as a 
guard over that portion of th8 tir8 adjac&nt to th8 ltep. 

RATHMANNS' RAILWAY CROSSING ALARM SIGNAL. 

to the side of the track, and carrying a lever arm con
nected to a pivotally supported bell crank lever, the 
latter being also in connection, by means of a wire 
suitably supported along the track, with a distant bell 
crank lever mounted in close proximity to a post carry
ing a gong, the bell crank lever being also connected 
with a hammer arranged to strike the gong. .Tust with
in the line of one of the rails, and in position to be 
struck by the flanges of the car wheels, a tripping dog 
is mOllnted upon the transverse rock shaft, the dog 
being normally held in nearly vertical position by a 
counterpoise, so that it will be turned downward and 
return again to position as each wheel of a train passes 
over it, thus operating the bell crank lever at the Side 
of the track, and, through the wire stretched along to 
the post at the crossing, these implllses will be com
municated to the hammer which strikes the gong, thus 
sounding an alarm at each approach of a train, the 
hammer being drawn back after each stroke by ll. suit
ably arranged spring or weight. The wire supported 
along the track may be carried by proper supports 
from posts placed at suitable distances apart, or it may 
be carried along the ties, or in a tube suitably arranged 
in connection therewith. 

.. 4 . . .. 
How '0 " ManaKe " SewlnK ltIaehlnea. 

In the various fabrics on which a machine is used 
there is quite a diversity in the thickness and character 
of the work required. Frequently a map-hine working 
badly on one branch can be easily coaxed into perform
ing valuable service in another. It is a good plan for 
every one having the care of sewing machines run by 
steam power to occasionally lubricate the points of 
greatest wear, such as the take-up cam, for instance, 
with heavy oil, meanwhile keeping each supplied with 
oil of lighter density for daily use. Wheel feed ma.
chines are always more expensive to keep in repair 
than the drop or step feeds, and hE!nce should never be 
used when the latter will answer the purpose just as 
well.-Shoe and Leather Reporter. 

. . . . ..  
ProKre •• of 'be Sblp Canal be'ween Mancbe.'er 

and Liverpool. · 

An extraordinary meeting of the shareholders, for 
the purpose of approving a bill now before Parliament 
to authorize �rtain alterations in the plans of this 
work, was lately held. In the course of the proceed
in� it was stated that there were 56 steam excavators, 
73 locomotives, 2,367 wagons, 50 steam cranes, 79 miles 
of temporary. railroa.d, and 6,000 men employed. The 
excavations du ring the month of May amounted to 
21,371 cubic yards of rock and 1,0011,052 yards of soil. 
The bill provides for an alteration in the plans which 
gives 114 acres of water space, against 100 in the old 
scheme, the quay space being 152 acres, against 83, 
and the quay frontage 5� miles and 4 miles respec
tively. There is thus a large increase in the aCCOlll·· 
Dlodation provided, while the cost is reduced by 
£23,000. In the course of a few remarks, the con
tractor, Mr. Walker, said that he had 48,000,000 cubic 
yards of excavation to carry out, which would mean 
about 1,000,000 yards per month. This rate was now 
exceeded, and before the end of the summer he hoped 
to excavate 2,000,000 yards per month. The bill was 
unanimously approved, and the general tone of the 
meeting wa,s a confident one. 

• • • • •  
Ali IlIPROVED FOLDING COT. 

To the average manufacturer, whose business does 
not justify the keeping of an expensive expert, there is 
no piece of machinery that gives so milch trouble and 
annoyance as the sewing machine. Very few men have 
pat,ience enough to wrestle with one of them if it hap
pens to be refractory. This ingenious and indispensa
ble piece of mechanism, like most other th i ngs, is docile 
and tractable, however, when in the hands of one who 
understands it. Not long ago a Philadelphia merchant 
essayed to adjust his . wife's sewing . machine. After 
working a short tilll� he became interested. He passed 
from that IItate of mind by regular stages to agitation, 
disgust, and . to a towering rage. The result was a 
grand denouement with an ax and a succession of Vig-

I oro us strokes. 

A cheap, strong, and simple folding cot, in which 
the slats are supported directly by the springs, and 
which, when folded, occupies but small space, has been 
patented by Mr . .Tohn C. Porter, of No. 181 First Ave
n ne, New York City, and is illustrated herewith, in 
perspective and a sectional view of the cot when 
folded. The side pieces of the main frame are secured 
together by cross pieces, to which are attached the 
coiled springs which support the slats. Folding legs 
are pivoted to the under side of the side pieces Dear 
their ends, being secured together in pairs by rounds, 
notched holding arms, also pivoted to the side pieces, 

Ths great trouble about amateur tinkering with a 
sewing machine is that too much is done. When any 
portion of the mechanism fails, it is usually for some 
trifling callse. Two or three little faults will make a 
combination calclllated to prove intensely exasperat'
ing. The first endeavor then should be to find out j ust 
what is the matter. In this sort of doctoring, �s in the 
science of medicine, the first, and by far the most diffi
cult, thing is diagnosis. Having formed a reasonable 
theory of cause and effect, proceed with your remedy, 
and if a trial shows your judgment to, have been defec
tive, undo or replace the part altered before going any 
further. To begin with, one thing may be wrong PORTER' S FOLDING COT. 

which escapes your notice. Hence each time you make and held together in pairs in the same manner as the 
a change, the difficulty is in consequence Jll�tiplied' iegs, being adapted to fold up between the side 
To become master of the art of repairing a seWing mao' pieces with the legs, or, when the latter are turned 
ch ine, it is req uisite to understand the principles upon down', to serve as stops and braces therefor. When 
which the stitch is formed and the work fed. Little the cot is folded, the .legs and holding arms lie flat 
manual skill is needed. The parts are made by machin- against its bottom, between the side pieces, bllt to ar
ery, and are interchangeable, obviating the necessity range it for use, the legs and folding arms are pressed 
for filing and fitting. Any observing and competent downward, and the notches in the latter placed in en
fore lllan or woman of a fitting or stitching room can gagement with the rounds of the legs. The ends of 
learn to repair the modern sewing machine. . the slats are also provided with folding head and foot 

The breaking of silk or needles and the skipping of pieces. 
stitches can be remedied nine times out of ten in a few 
moments by turning a screw, or adjusting some part 
that has become displaced. If the needle is dull, or 
bent, or sharp in the eye, discard it at once and try 
lI.jJaiD. If ),01.1r maohin8 br&akl the lilk, 8J:amin8 th8 

. . .  , .. 
THE French government has organized a competitive 

exhibition of machines for decorticati n g  ramie, to take 
place in August next at Paris, and 30,000 francs have 
been a.ppropriated to defray expenle ... 
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Jtit.tifit �.trit}ll. [J UNE 30, 1888. 
19I1cro.cop,.. Edgar S. Day, M.D.,  lining membrane retina. of eye made the trip from New Yopr- to Sontha.mpton in 

The following is a list of the microscopical snbjects of a rat. Dr. W. D. Bancker, Jr. , embryo of star flsh, September last in 7 day1V'4 hours and 25 minutes. 
exhibited at the recelltion recently given by the science stained. Dr. Alexander HutchillS, section of kidney of This is equivalent to IJlltking the run to Queenstown 
department of the Brooklyn Institute : cat. J. H. Gunning, M.D. , longitndinal section of in 6 days 9 hours � 49 minutes. The following is a 

Living desmi8s, by Edgar J. Wright. Desmids are hnman bone. Dr. S. E. Stiles, M. D. , skin from back table of the fll,litest transatlantic trips made and the 
micro!!copical plants living in fresh water. Their mode of a dog, showing hair bulbs and director muscles of vessels whidr"litade them : 
of propagation is by division, each half becoming a the hair. By Dr.tEdward W. Victor,�pollen on pistil of EASTWARD. 
new plant. Skin of chameleon, by H. W. Calef. The Colorado anemone. C. H. Taylor, pond life, show
chameleon is a kind of lizard, which sheds his skin ing a variety of living forms. Tobias New, foramini
every six months, when he rollfl it up in a ball and fera from River Nene, Cambridge, England, being 
swallows it. They are found in Florida, Egypt, and minnte chambered cells. 
elsewhere. The skin is made np of minute scales, A feature of the exhibition was the drawings of mi
which overlap each other and reflect the light more croscopical objects and their explanation by Stephen 
beautifully according to the point of illumination. Mr. Helm, F.R. M. S. The whole e:xbibition reflected great 
John Green showed the gizzard of a cricket, which credit upon the microscopists of Brooklyn, and espe
gave some idea of how minutely and carefully the work cially upon the microscopical section, the omcers of 
of dissecting must be done to preserve and mount which are as follows : George M. Hopkins, president ; 
such an object. Professor A. K. Eaton presented a spec- Joseph Ketchum, vice-president ; George E. Ashby, se
tra microscope showing various spectra. cretary ; Edward C. Chapman, treasurer ; executive 

Exhibit No. 6 illustrates the use of the microscope in committee-John H. Hunt, M.D.,  George M. Mather, 
detecting food adulterations, specimens of pure bak- and Professor W. C. Peckham. 
ing powder and the adulterated article. This exhibit No one could look upon the large audience which 
was by Charles J. Lawler. Professor W. Le C. Stevens crowded the Brooklyn Institute on this occasion aud 
presented a specimen of native copper, viewed binocu- say that our people are not interested in scientiflc re
larly with a Ross one and a half inch objective. Mr. search. The success of this reception augurs well for 
George M. Mather, Anemia Mexicana, a variety of the future progress of the new scientiflc department of 
fern showing balloon-shaped pouches containing the Institute.-Brooklyn Eagle. 
spores or seeds of the plant, also fossil insects in • • •  I .. 
amber. Elec&ric NICb& Sicoal. tor 1J� a& Sea. 

Jitrnria . . . . . . . . . . . . . . . .  N. Y. to Q'.town 
Umbria . . . . . . . . . . . . . . . N. Y. to Q'stown 
America . . . . . . . . . . . . . . . N. Y. te Q'stown 
Oregon. . . . . . . . . . . . • . . N. Y. to Q'stown 
City of Rome . . . . . . . . . N. Y. to Q'stown 
Alaska . . . . . . . . . . . . . . . . N. Y. to Q'stown 
Arizona . . . . . . . . . . . . . . . N. Y. to Q'stown 
Servia . . . . . . . . . . . . . . . . . N. Y. to Q'stown 
City of Berlin . . . . . . . . .  N. Y. to Q'stown 
Britannic . . . . . . . . . . . . .  N. Y. to Q'stown 
Aller . . . . . . . . . . . . . . . . N. Y. to S'tbampton 
Lahn . . . . . . . . . . . . . . . .  N. Y. to S'thampton 
Trave . . . . . . .  . . . . . . . . N. Y. to S'thampton 
La BonriOgne . . . . . . . . . N. Y. to Havre· 

WESTWARD. 
Etrnria . . . . . . . . . . . . . . . .  Q'stown to N. Y. 
Umbria . . . . . . . . . . . . " . .  Q·8town to N. Y. 
AlaBka . . . . . . . .  . . . . . .  . Q'stown to N. Y. 
Britannic . . . . . . . . . . . . . .  Q'BtOwn to N. Y. 
City of Berlin . . . . . . . . .  Q'BtOwn to N. Y. 
Gallia . . . . . . . . . . . . . . Q'Btown to N. Y. 
Labn . . . .  , . . . . . . . . . . .  S'tbampton to N. Y. 
Trave . . . . . . . . .  . • . .  S'thampton to N. Y. 
Aller . . . . . . . . . . . . . . .  S'thampton to N. Y. 
La Bonrgogne . . . . . . . . . . .  Havre to N. Y. 

.. • • • .. 

d. h. m. Year. 
6 4 86 1887 
6 7 10 1887 
1\ 10 1884, 
6 10 10 1886 
6 18 30 1885 
6 18 37 1882 
7 1882 
7 7 41 J882 
7 15 48 1876 
7 20 9 18'18 
7 4 25 1887 
7 7 85 1888 
7 9 15 1887 
7 13 34 1886 

6 55 1888 
6 4 12 1887 
6 21 38 1883 
7 10 53 1887 
7 18 2 1875 

7 18 2 1882 
7 9 45 1888 
7 13 30 1888 
7 14 85 1887 
7 12 l886 

A. A. Hopkins showed crystals in glass. These crys- The system of signals by incandescent electric lights Vece&able Silk. 
tals were accidentally produced in the process of glass as recently adopted in the German and Italian navies The Moniteur de la Teinture says : The vegetable manufacture, their nature is unknown, but they are was exhibited by Lieut£'nant W. H. Beehler, United fibers, to whichever class they may bel�ng, are flrat;...QJ very beautiful. Tumbling chips of selenite shown with States navy, on board the United States st.eamer all treated for four hours in a bath of caustic soda at polarized light by G. M. Hopkins were very curious 'Atlanta, at Annapolis, recently, during the graduating 12° B. , the temperature being kept at 175° F. , by which and very beautiful. exercises. treatment the gums and resins are quite destroyed, Mr. Hopkins' exhibit of the circulation of blood The electric lamps are used in three lanterns twelve leaving the flbers of a slightly yellow color, which is through the tail of a gold fish attracted a great deal of feet apart, hoisted at the masthead, and the lights are easily removed by a lukewarm (85.) solution of sulattention, a crowd being around him during the whole displayed by means of a switch box to open and close phuric acid at 60° B. The material is next well washed time. A small live gold fish was put under the instru- circuit through the combination of lights to make the until it does not redden litmus paper, and is then subment, when the blood could be seen coursing through desired signal. The lamps are arranged in pairs of jected to a solution of chloride sodium at 7° B. The the veins of his tail like water running through a mill one red and one white Edison lamp. Each of the bleaching process being now completed, the fibers are race. The microscope as an aid in finding parasites three lanterns contains a pair of lamps, and no two dried, and are next placed in a bath of glucose or sugar was illustrated by exhibit No. IS. lamps in the same lantern are displayed at the same at 8° B., for four or five hours, after which they are Trichina spiralis, which was dissected out of a time. again dried, and then placed in a mixture of sulphuric human muscle, was shown by Mr. Joseph Ketchum. The switch box is a brass cylinder flve inches in and nitric acids, which will change the sugar into nitroThe same exhibitor showed a series of compound pen- diameter and two inches high. Its upper surface is a saccharose and the cellulose into trinitro-cellulose. dulum tracings on smoked glass, also a very beautiful dial with fourteen disks, one quarter of an inch in This treatment should be followed by extraction, then series of crystals from the asparagus plant shown by diameter. These disks are made of pieces of red and by a fresh soap bath and by another rinsing. Next, polarized light. Dr. D. R. Brown showed blood cor- white glass arranged to show the same combination of the material should be placed in a bath of sumac . at puscles of amphiuma. Dr. William S. Torrey, section signal lights displayed in the lanterns aloft. It has an 85°, or of some other material that will impregnate tile of kidney. Mr. P. S. Pretz, a louse. H. L. Brevoort, index, and the knob iII. . the center serves as a key, fibers with tannin, and this . is . tQ be followed by a c# :M. E., arranged diatoms . . Theodore Gregg, elytron of which, wllen' raised, closes the" circuit tHrough the solution of double tartrate of antimony and potash, a diamond beetle. W. H. Kent, naphthalene, a product lamps aloft, corresponding to the combination covered which solution should contain about 30 per cent of the of coal tar. It is one 01 the wonders of science that a bYithe index on the dial. When this knob is depressed, weight of the material. The fibers prepared in this specimen showing the most beautiful colors could be the lights aloft are immediately extinguished. The box way can be used either mixed with some other flber found in a substance like coal tar. has terminals to the dynamo machine, and six wires or alone, but if they are mixed, they should be softened Exhibit No. 22 was butterfly scales and diatoms ar- with a common return wire to the Edison lamps. It with either glycerine or olive oil. ranged as a vase, with fern and birds, by Henry E. also has a receptacle for a small Edison lamp in the • • • I .. 
Fincke ; also, by same exhibitor, the feather of a hum- box to illuminate the red and white glass disks on the A Propo.ed " '.I'hree Amerlca_ " Exblbltlon 10 1 89S. 
ming bird, and an alkaloid obtained from the bark of dial to be visible at night. The chairman of the House Committee on Foreigu 
a willow, d isplaying most beautiful colors. Mr. E. C. The fourteen combinations possible are as follows : Affairs in Congress has been authorized to report a bill 
Chapman, minute shells from the bed of the ocean. White, 1. Red, 2. White-red, 3. Red--white, 4. providing for a permanent exposition of the Three 
These shells were inhabited by a jelly-like creature White-white, 5. Red-red, 6. White-red-red, 7. Americas, in honor of the 4OOt.h anniversary of the dis
belonging to a lower order of animal life. Red-white-white, 8. White-white-red, 9. Red- covery of America, under the joint auspices of the 

By Professor W. C. Peckham, platino-cyanide of red-white, O. White-red-white, correct. Red- forty-six States and Territories and the sixteen inde
magnesium crystals shown by polarized light, and in- white-red-preparatory. White-white-white-an- pendent nations �f the American continent. 
ternal hairs of yellow water lily. H. S. Woodman, swering. Red-red-red, interrogatory. The bill provides that space for the exposition be 
specimens of pond life. George E. Ashby, tingis The system is readily adapted for the general naval assigned, under the direction of the President, in some bY-alina. Henry E. Fincke, a microphotograph re- signal book and telegraphic dictionary like the flag unoccupied governmental reservation in Washington, 
presentiJig Paul preaching at Athens. This subject to numerals of day ·signals. In order to make any signal, as follows : 1. Space for a permanent State and Terri
the naked eye is about as large as the head. of a pin. the message is first sought in the signal book and the tori�l building for a permanent exhibit of the represen-
Mr. Fincke also has a bouquet of flowers made of but- number corresponding thereto is then signaled. ' tative history, resources, arts, and industries of the 
terfiy scales, and a specimen of arranged diatoms. H. forty-six States and Territories of the United States, to 
Endemann, Ph.D. ,  exhi bited a microsptlctroscope. H. Record_ oC &be Fa.&e.& A&lan&le Stea blp.. be available whenever the States and Territori£'s, or a 
B. Bald win, a very interesting and beautiful series of The Cunard steamship Etruria was off Sa y Hook majority thereof, shall make the necessary appropria-
crystals found in butter. F. J. Wulling, transverse at noon on Saturday, June 2. The record h tions for the expenses of building and exhibit. 2. 
section of a stem of a plant. H. A. Tucker, Jr. , M.D.,  beaten several times, not only by different vesse Space for a permanent Three Americas building for a 
saws of a saw fly. George B. Scott, group of polycys- the Etruria had beaten her own record more similar permanent exhibit of the fifteen Spanish-Ameri-
tinal. Z. T. Emery, M. D. , section of pulp of a tooth. once. The Etruria left Queenstown just after lunch can republics, the empire of Brazil, the dominion of 
A. J. Watts, M.D., some very beautiful gold crystal. Sunday, May 27, a.nd was off Sandy Hook nearly two Canada, and the various colonies of North, Central and 

No. 42 was rock section shown under polarized light, hours before lunch on Saturday, June 2. While the South America, the space to be available whenever 
by J. W. Freckelton. Rev. J. L. Zabriskie showed the apparent interval of time was three hours less than six such nations and colonies, or a majority thereof, shall 
radula, or lingual ribbon, of the bonnet limpet. The days between the two points, owing to the difference make the necessary appropriations for the expenses of 
radula is a thin flat band on the floor of the mouth in time of four minutes to each degree of longitude she building and exhibit. 3. A suitable site for a statue of 
of many mollusks, furnished with many transverse had crossed, she was actually six days one hour and Christopher Columbus, to be available whenever the 
rows of sharp teeth, used in rasping the food. The fifty-five minutes between the two points, a span of necessary funds are provided lor the expenses of the 
radula of this species gives unusually brilliant colors 2,854 marine miles. Her average runs were 471 knots proposed statue. 
by polarized light. F. D. Bailey, M.D., vertical sec- every twenty-four hours, but on one day, the day pre- • , . I ... 
tion of the human scalp. Joseph H. Hunt, M.D. , hori,. vious to her arrival off Sandy Hook, she made 503 The Tebaao&epee Sblp Rallwa,.. 

zontal section of the human scalp. Thomas B. Briggs; ' knots. : This was at the rate of at knots an hour, 2, 124 The directors of the company' formed under the lead
section of graphic granite. This is a structural variety feet each minute, and 35 feet each second, and for the I ership of Captain Eads to construct a ship railway 
of aplite. a rock of limited occurrence, in which the entire run an average of 19 6-10 knots an hour. Pre· 

I 
across the Isthmus of Tehua.ntepec, Mexico, between 

qu artz resembles Hebrew characters. vious to this last unprecedented trip of the Etruria the Mexican Gnlf and the PaCific Ocean, met on June 
By James Walker, section of basalt from Palisades she was the bearer of the champion pennant as the 9, in Jersey City, 'and gave the contract for the con

of New Jersey, shown by polarized Ught. Frank Healy, " Queen of the Ocean,"  but the pennant had alter- structioll of the road to the Atlantic and Paciflc Rail
pollen on the anther of the marshmallow. By Dr. nated between the Alaska, the Arizona, the Aurania, way Company. The work is to be completed in flve 
Herbert Fearn, M.D., transverse section of the stomach the Oregon, the Umbria, and the Etruria. This, how- years. William Williams and Colonel John Andrews, 
of a frog, also transverse section through the nail and ever, does not say that the steamers of the French of Pittsburg, were authorized to negotiate the bonds in 
flnger of an infant. J. W. Martens, Jr. , diaphragm of and the North German Lloyd lines enumerated above America and Europe. The Mexican government has 
petiole of pickerel weed. Dr. H. N. Hoople, section of are not equally fast, but as they sail between different made liberal concessions. Vessels will be lifted in cra
normal lung. By J. C. Cable, M. D. , s£'ction of intes- ! ports their 

. 

trips are not calculated in the comparison dies and drawn on the track

. 

by steam engines. This 
tine of a cat. E . ·  M. Woolley, M. D. , injected muscle lof the speeds between Queenstown and New York. ship railway may yet be in succe!!sful operation before 
showing Trichina spim.lis encysted within flbers. By For instance, the Aller, of the North German Lloyd, the De Lesseps ca.na.l is completed. 
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JUNE 30, 1888�] 
The Laxlll'J' oC • Bo_ .... arw 

A delightful perfume for ba.ll. and parlol'll in dwelling 
houses or hotels can be easily procured at this season of 

Tke CiaI' Bale... oC Nordl Carolina. the year, and it is such a pure yet delicious odor that 
To the Bditor of the 8cientiJl,c .American : it charms ev�ry one. It is simply a rose jar, which 

I notice in your paper of June 9, a communication should be opened for about one hour every morning 
from this State refuting an article on . .  Carolina Clay and then carefully closed. A writer in one of our 
Eaters " by Dr. Frank H. Getchell. Without cu.lling in English contemporaries describes the best method for 
question any of the statements made by your corre- stocking the jar, and in doing it suggests the preparation 
spondent, J. J. Bruner, which are undoubtedly true, yet of the rose stock should be detailed to the care-taking 
it is also equally true that there are people in this member of the family, who never forgets anything. 
State who eat clay. Gather the rose petals in the morning ; let them stand 

My own servant girl (colored of course) often appears in a cool place, toss them up lightly for one hour to 
in the morning with her lips white with the clay upo� dry; then put them i& layers, with salt sprinkled ov�r 
which she has been lunching. When I asked her if each layer, in a large covered diah-a glass butter dish 
she ate clay, she replied in the affirmative, and ad- is a convenient receptacle. You can add to this for 
mitted that many other of the colored people in the several mornings, till you have enough stock-from one 
vicinity were addicted to the same practice. Whether pint to a quart, according to the size of the jar ; stir 
or not any of the white people have the same habit, I every lOoming, and let the whole stand for ten days. 
have no means of knowing. I tried to find out why Then transfer it to a glass frnit jar; in the bottom of 
they ate clay, but the girl in question conld give no which you have placed two ounces of allspice, coarsely 
reason, except that it has " lIOrt of a good taste," though gronnd, and as much stick cinnamon, broken coarsely. 
not relieving hunger. J. W. GOODRIDGE. This may now stand for six weeks, closely covered, 

Southem Pines, N. O. when it is ready for the pennanent jar, which may be 
• I .  I • as pretty as your ingeuuity can devise or your means 

The Deep WeH oC A.ledo, Jll. pnrchase. Those with double covers are the best, and 
To the Bditor of the 8cientiJl,c A m erican : very pretty ones in the blue and white Japanese ware, 

I read with much 'pleasure your recent articles on holding over a quart, can be bonght for a few shillings. 
artesian wells. It may be interest.ing to the hnndreds Have ready one ounce each of cloves, allspice, 
of readers of your valuable paper in ditrerent parts of cinnamon, and mace, all ground (not fine) ; one ounce 
the country to know that in our city, some twenty of 9rris root, bruised and ahredded ; two ounces of 
miJes east of the " Father of Waters," is the deepest lavender fiowers, and a small quantity of any other 
well in the " Sucker State, " and so far &8 we can learn, sweet scented dried fiowers or herbs. Mix together, 
from the data at hand, one of the deepest in the and put into the jar in alternate layers with the rose 
United States. The well, located in our midst, was stock, and a few drops of :>il of rose, geranium, or 
begun in the latter part of December 1886, and with violet, and pour over the whole one-quarter pint of 
'slight delays in making needed repairs, .. fishing good cologne. This will last for years, though from 
sprees, " etc., has been In operation since that time, time to time you may add a little lavender or orange 
and attaining a depth at this date of 3,1 10 feet, with- fiower water, or any nice perfume, and IIOme seasons a 
out a fiow-the water rising within 25 feet of the sur- few fresh rose petals. You will derive a satisfaction 
face. Many curious formations of strata of rock from the labor only to be estimated by the happy 
have been penetrated by the drill. Two small veins owners of similar jars. 
of coal were passed throngh, neither of which was of • I • I • 
sufficient thickness to warrant miuing to a great A.n .n&ere.Unc lIlemol'J' Te.&. 

extent. Below these were found beds of quartz rock Mr. H. H. Ballard publishes in the JouN,al of Edu
and granite, and still below, the Trenton limestoue; cation for May 8 the result of a test of the memories 
in which all gas west of the Ohio River is found. and receptive powers of school childreu. The sentence, 
This was fonnd in the neighborhood of 1,000 feet. " Your redemption from the distress into which you 
Still below, we entered the stratum known as Saint have fallen is in your own hands, and in nowise de
Peter's sandstone, the best water-bearing stratum pends on forms of government or modes of election," 
"nown to the geological world. In this we found a was carefully read to one of ten selected pupils, who re-

;llow-as has been the c&8e in every instAnce'lWhenl lt peated it as exactly &8 possible to the next scholar, and 
has been tapped-but not of sufficient head to fiow this one to the third, and 110 on to the tenth. The 
from the surface-some 55 feet below. This may be tenth pupil wrote down what he received from the 
accounted for by our high elevation. Not being satis- ninth. In one case the sentence emerged from this 
tied with this, the city council ordered the work of process as . .  The redemptiou of your distress is in 
drilling prosecuted further, in the hopes that with in- your own hands ; " in another it was . . The invention, 
creased depth a. stronger head might be thus obtain- which has fallen into your own hand ; "  and the sen
ed. No perceptible change in the stage of water took tence had dwindled into this already at the sixth 
place until reaching the Red Potsdam stratum, which pupil. In another case the sentence was whispered, in
continues· at this depth, the watElr remaining at the stead of distinctly read, and the process of calling on 
depth first mentioned. A query now puzzles our I the imagination when the senses give no clear impres
citizens as to going still deeper. Flows have been sion is illustrated in the result, which was, " The at
obtained in the Silurian limestone strata. The well i tempts into which we have fallen during the govern
has been an expensive experiment, costing at this time ment election are very low." In the Pittsfield, Mass., 
over $12,000, but our citizens console themselves in high sehool the sentence reduced to, .. Redemp
knowing they have a well, the supply of water of I tion is in your own hands, and depends upon no 
which cannot be diminished by twenty-four honrs' . formal government nor love." In the senior class of 
continual pumping at over twenty gallons per minute. I another high school, in which the average age of the 
A quantitative and qualitative analysis of the wa�er is I pupiJs was eighteen years, the result was, " Our reo. 
pending at this writing, which I will forward upon its II de¥lption for our destruction has nothing to do with 
receipt from the chemist. W. P. M. us." In still another high school it was, .. Your distress 

Aledo, Ill., June 10, 1888. into which you have fallen is by no means the fault of 
govemment." A set of eight-year-old pupils reduced it 

The BallwaT ft'em Ole Ca.plan Sea 10 Samareand. to .. The redemption that lies in your hand is done ; " 
The trans-Caspian railway from Mikhailovsk, on the and the flrst class of the high school in the same town 

Caspian Sea, to Samarcand, a. distance east of about made it .. Your redemption into which you have fallen 
nine hundred miles, was formally opened on Sunday, I is your own fault. " In one school the experiment was 
May 27, the anniversary of the coronation of the I modified: Two pupils from each of five grades were 
Emperor Alexander III. The first train which selected, and the sentence clearly read aloud to them 
passed over the whole line, and which brought Gen- I all. After a minute's interval, each of the ten wrote 
eral Annenkotl and his colleagues, deputations of I down what he could of the sentence. The sentences 
learned societies, representatives of the press, and a written by one pupil of the highest, one of the middle, 
number of foreigners of distinction, invited specially to and one of the lowest grades were these: " Your redemp-

tress into which you have faileD depends entirely upon 
yourself, and by no means upon the forms of govem
ment or helps from education. " The sentence here 
selected is quite a difficult one, but an easier one from 
EmerllOn was hardly more successful. The sentence 
was: .. All things are double, one against another
tit for tat, an eye for an eye, a tooth for a tooth, blood 
for blood, measure for measure, love for love," and the 
result, " All things Me good for one another." 

Although the test, as thus applied, is too complex to 
allow valid inferences to be drawn frow it, it at any 
rate shows how difficult it is to repeat accurately what 
has been heard, as well as how little confldence is to be 
placed in the declarations of perllOns reporting the very 
words of a conversation held weeks or months befol'8. 
It illustrates, too, in a simple form, the process by 
which a simple tale becomes an elab�rately embel
lished narrative by passing through several han:le, 
and perhaps it indicates that the powers of careful at
tention and retention need more systematic training 
than is devoted to them in the ordinll>ry school work. 

• • • • • 
A. Orea& Telephone SwUehboard. 

Nothing more, perhaps, shows the progress IDade in 
telephoning than the fact that such an �normous 
switchboard is necessary for transmitting the business 
of a station as the one being constructed at the central 
telephone office, on Cortlandt Street, in this city. A 
reporter on one of our daily papers thus describes it : 

The upright back of the board is pierced with 
thousands of brass-lined holes, technically kuown as 
.. spring jacks," and above each hole a number is 
stamped. Each subscriber whose wire runs to the 
switchboard has as many of these holes as there are 
sections in the board. And it is by connecting one of 
the holes bearing his numbf'lr with a hole belonging to 
the " number " called for that the operator 'gives him 
the desired connection. The approximate length of 
the switchboard-which is undoubtedly the largest in 
the world-is about 800 feet. So expensive are the 
polished hard woods and electric appliances employed 
in its construction that the total cost will be abOut 
$350,000. It is expected that about September 1 it will 
be in readiness to receive the wires. The Metropolitan 
company ha.ve purchased several lots uptown, and 
intend to there erect a building which will almost 
duplicate the down town building, big switchboard 
and all. The site is on the south side of West Thirty
eighth Street,lbetween Broadway and Seventh Avenue. 
The " Twenty-first Street " and " Thirty-ninth Street " 
exchanges will be consolidated in the new building, 
which alone will cost about $250,000. 

Theory oC Dlamacne&I_. 

According to many physicists, Weber and Tyndall 
among others, diamagnetic bodies take, under the in
fiuence of magnets, a state of polarity opposite to that 
which is taken by iron under the same conditions, and 
this opinion has become classic in teaching. M. Blond
lot, however, according to OOBtn08, has demonstrll>ted 
that in reality diamagnetic polarity does not exist at 
all ; and that, following the opinion of Becquerel, all 
substanclIIs and the air itself are, in reality, paramag
netic, a diamagnetic substance being only a substance 
less magnetic than the air. He recalls, in the first 
place, the experiments which led Tyndall to his con
clusions. A bar of bismuth, placed on a coil and sub
mitted to the action of a powerful electro-mll>gnet, takes 
contrary poles to those which a bar of iron takes under 
the same conditions. The experiments of M. Bloud
lot show that bismuth becomes magnetic in the same 
manner as iron, but that the change in its polarity 
arises from the fact that the medium which surrounded 
it is more wlI>guetic than itself, when the medium is air. 
He replll>ced the bar of bismuth by a tube filled with a 
weak solution of perchloride of iron in methylated 
spirits. This tube is magnetic, and becomes magnetic 
in the same manner as the bar of iron when it is in air, 
a medium less magnetic than itself. But when it is 
plunged in a vessel containing a concMtrated 1I0111tion 
of perchloride of iron, a medium rnore magnetic than 
itself, it becomes magnetic like the bar of bismuth of 
Tyndall's experiment. 

share in the inauguration of the new railway, arrived tion from the distress into which you have fallen. lies in .. I • I .. 
at the appointed time, notwithstanding the floods be- your own hands, and in nowise depends on the govern- The .n&ernatlonal Pair a& DallBlo, N. Y. 
tween Kizil Arvat and. Askabad and a considerable ment or manner of election ; "  " Your redemption from The city of Butralo, N. Y., is preparing to hold a 
rising of the water of the Amu Daria, which threatened th.e distress into which you have fallen is in your own world's fair from September 4 to 14. All industries are 
at one time to cause some delay. Here the arrival of : hands, and depends in nowise upon the forms of gov- to be represented there, from fine art to bicycling. All 
.the train was awaited by General Rosenbach, gover- I emment or the mod� of election ; " " Your redemption tastes are to be catered to. It is proposed to make it 
nor of' the Turkestan territory, the embassy from the ' and distress in which you have fallen depends on your- the inangural of a series of annual exhibitions. The 
Ameer of Bokhar&, the local authorities, and a mass of self, and in nowise on the government or its mode of atrair is under the management of the Butralo Interna
people, Russians and natives. Amid the thunder of election." tional Fair Association. They have purchased ninety 
B&Ilnon the train stopped close to the famous Tomb of Although not one of the ten got it perfectly accurate, acres of land, aud propose to erect thereon the largest 
Tamerlane, where the company alighted. Luncheou yet many were very near it, and they all show how fair building in the world-450 feet long and 300 feet 
was served at the official residence of General Rosen- much more the wear and tear on the sentence is in wide, and two stories high. Special provision is being 
bach, who proposed the health of the Czar, the toast passing through ten mouths than through one. By wade for the exhibition of live stock of all kinds, 
evoking most enthusiastic cheers. Senator Semenotr, II the other process one accumulates the combined inac- bench show of dogs, arid the like. All classes , of 
President of the Imperial Geographical Society, curacies of all, and one pupil with a very poor l'eCeptive manufactured products are to be shown on tbe second 
delivered an address, in which hI' dwelt upon the organ in the widdle of the ten prevents· the circulation story of the building. A very large list of premiums 
.eminent services of General Annenkotr, who bad so in- : of a gqod nlpetition after him. After this the sen�ence fo� animals of all kinds is published. ,!J;Yi� :th� 
defatigably labored for the completion of the great I was � throUgh the ten pupils &J'.-anged in order of faIr every S11CcesS, and trust it will becon\\;: ait��_ 
,railway whioh bad t�t day peen.opened. grade, ,and is,iJlled .. " YOQl' rede�ti9D from the d.is- featul'(l of the. �tate's Pl'Ogr8118. 
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BEETLE PHOTOGRAl'HY. 

BY R. O. ROV1lT. 
Certain beetles have a peculiar apparatus, enabling 

them to execute remarkable somersets when laid upon 
their backs, whence they get their common name of 
spring beetles or snapping bugs. Their generic name 
of Elate r, from the same root as the word elastic, is 
suggested by this power of leaping into 
the air and alighting again on their feet. 
This feat is accomplished by having the 
prosternum elongated into a spine, which 
fits into a cavity of the mesosternum. 
The insect, lying on its back, first bends 
itself upward so that it rests on its hea4 
and the tip of its abdomen. It then un
bends itself suddenly, the spine enters 
the hollow descri bed, and thus the back 
strikes the fioor with force enough to 
throw the creature ten or twenty times 
its own length into the air. This maneu
ver is repeated until it finds itself on ita 
feet. 

Several species of the Elateridre are lu
minous in the dark. '1'he common flrefly, 
or li/!htning bug, of the United States is 
too well known to need a special descrip
tion. But its powers are feeble compared 
with the so-called " lantern flies," or " cu
cuyos, " found in Cuba, Brazil, and Mexi
co. M. Michelet records the most extra
ordinary stories of these natural lamps 
hung on the trees in the dark southern 
forests. He says that a Spanish battalion, 
about to disembark, were deterred from 
doing 80, mistaking -the cucuyos for 
matches which they supposed native 
soldiers were ready to apply to their 
arquebuses. He also tells us that persons travel
ing by night are accustomed to pick these flre beetles 
from the bushes, and flx them on their boots, so as to 
show the pathway, and put to flight lurking serpents. 
In the morning the insects are carefully replaced on 
other bushes, so as to be at hand for the next lonely 
tourist that may need their aid. Mexican ladies are 
said to mount the cucuyos as gems in their hair, string 
them as living diamonds around their waists, or, im
prisoning them in gauze bags, tastefully dispose of 
them amid their robes, where they blaze or pale ac
cording to the condition they may happen to be in. 

A living specimen of the Elate1' (or Pyrophorus) 
noctilucus was recently presented to the Bridgeport 
Scientific Society, whose cUTator, Mr. F. C. Smith, has 
kindly given myself and others the opportunity to ex
peri ment w ith this interesting representative of the 
Ooleoptera. It resembles closely the E. oculatus, which 
is the largest of our common snapping bugs. Its length 

J'titutifi t �mtritlu. 
subsequent development was by the usual process. Mr. 
Farini thinks it possible to photograph the fire beetle 
by its own light, but has not yet done so. What he has 
already accomplished, however, is certainly a great 
novelty in photographic art. 

lt may be added that, in its Cuban home, the Elater 
feeds on the sugar cane, and its larva does much mis-

BEETLE PHOTOGRAPHY, 

chief by devouring the roots of the various kinds of 
tropical plants. lt seems to thrive in its northern cap
tivity, eats the food provided for it with avidity, and 
takes kindly to the scientific experiments in which it is 
called to share. 

. . . . ..  
CALKING THE SEA WITH OIL. 

Admiral Cloue, who, as well known, has occupied 
himself with the question of calming waves with oil, 
has recently published upon this subject a most inter
esting study in which he has reproduced and rendered 
complete the curious observations already presented 
by him in a communication to the Academy of Sciences. 
The author. in the flrst place recalls all the historic 
notices lett by writers or transmitted by' tradition 
among certain maritime populations, showing that the 
effect of pouring oil on water was well known to the 
ancients, but has been neglected in modern times 
through a forgetfulness that it is di1llcult to explain. 

[J VN'E 30, 1 888. 
For sea-going veBBels, says the Admiral, it seems 

up to the present that it is in sailing before the wind 
or standing ahull that the action of the oil is most 
certain. We have, adds he, seventy-four examples of 
ships sailing wind astern and seventy-two ships ahulI 
that have succeeded in protecting themselves from the 
lashing of the sea with a minimum output considering 

the importance of the result obtained, 
say with an average of less than six 
quarts per hour. 

Several ships, moreover, h iLve been en
abled to use the oil effectively with the 
waves and wind coming from the quar
ter, and two are even mentioned that 
have been able to continue their course 
with the wind and a rough sea athwart. 

The most difficult case is that of a ship 
sailing head to the waves, and despite the 
astonishing rapidity with which the oil 
spreads over the sea, it seems that no 
success has been obtained in calming the 
breakers by this means, since the oil has 
not the time to get ahead of a ship under 
way. The sole exception that the Ad
miral is able to cite is that of the Eng
lish steamer Concordia, which appears to 
have effectively employed oil for mnning 
ten knots against a heavy sea-an exam
ple to which was later added that of the 
German packet Main ; but these are iso
lated, exceptionai cases, so to speak, and 
there are interesting experiments to be 
made from this point of view, in order to 
assure a practical distribution of oil 
around a ship sailing head to the waves. 

The reservoir most generally used for 
spreading the oil is a strong can vas bag of 

about five gallons capacity. This is filled with oakum 
saturated with oil, its mouth is tightly closed, and 
several holes are made in the side with a sail needle. 
When the wind is astern, o�e of these bags is often 
allowed · to trail from each angle of the stern, or from 
a point a little further forward. Certain captains; 
however, says Admiral Oloue, prefer to attach the 
bags to the catheads. The bow of the ship, in plung
ing and repelling the sea, thus spreads the oil and 
widens the path where the breakers are suppressed. 
This arrangement appears to be very efficacious. 

The bags used have various forms. They are gen
erally cylindrical, with a basal diameter of eight inches 
for a length of twenty, but they are sometimes more 
elongated or have fhe form of a double cone, which 
facilitates the towage. In prinCiple, it is well to 
endeavor to obtain a feeble but continuous and regular 
flow, owing to which the sheet of oil extends to a dis
tance better than by an abundant and too sudden· a 

flow. In addition to bags,· it 
is possible to employ other 
and less primiti ve arrange
ments for spreading the oil, 
especially a piston appara
tus. This latter has the ad
vantage of operating solely 
through the pitching motion 
of the vessel. Its operation 
is certain, but it is somewhat 
delicate and discharges a lit
tle too much oil. 

is about one inch and a half, 
and its prevailing color is a 
dark brown. On each side of 
its thorax are oval spots, look
ing like eyes, which, however, 
they are not. In the dark 
these oval spots throw such a 
strong greenish light as to 
!<eem like a pair of tiny elec
tric lam ps in full glow. The 
cucuyo also emits light from 
between the segments of the 
abdomen. Placed on a watch 
dial, its light enables one to 
tell the time of night. It is 
suftlciently strong to illumin
ate a small printed page so 
that the words are clearly 
legible. lts radiance appears 
to be, to some degree, under 
control of the will. When a 
jet of gas is rapidly turned on 
and off, the insect does his 
best, whether from rivalry or 
some other cause. 

Fig. 2.-LIFE-BOAT WITH OIL BAG. Fig. S.-OIL BAG AT THE ENTRANCE OF A PORT . 

Mr. Townsend, who has re
cently made an interesting 
communication on this sub
ject to the Franklin Institute 
of Philadelphia, proposes the 
use of a hollow m e t  a 1 1  i c 
sphere, ten inches in diame
ter, partially full of oil, to be 
thrown into the sea with a 
rope. This sphere would be 
steadied by a compartment in 
t!:te interior. The oil cham
ber would be provided with 
two valves, one beneath for 
the admission of water, and 
the other above for the out
flow of the oil, which the 
water would gradually re
place. These valves would 
permit of regulating the flow 
in advance, at the moment of 
throwing the sphere over
board. 

Being desirous of seeing 
what might be done in the 
line of photography by this 
n o v e l  phosphorescence (or 
whatever this peculiar natu
ral light may be), Mr. Smith 
suggested to Mr. L. Farini the 
possibility of taking pictures 
of small objects by this means. 
The experiments performed 
in the presence of the writer 
and other witnesses were sur
prisingly successful. Finally, 
at my request, and especially 
to illustrate this article, Mr. 
Farini made the accompany
\ng copy of a family portrait. 

Fig. 1.-8HIP PROVIDED . WiTH A FLOAT CARRYING AN OIL BAG. 

In order to be thoroughly 
efficient, the apparatus must 
be capable of being placed at 
a certain distance off on the 
sea, and be so arranged thllot 
the outflow can be regulated 
for running with side or reat 

lie nsed a Seed plate, sensitometer No. 24. The 
IClater was held in the fingers within one inch of the 
original to be copied, and in such a position as to allow 
the rays to fall perpendicularly on the negative. The 
iime of expo •• re to D� lilrat wu tllirty Hcondll. The 

We shall not dwell upOn these citations ; but, as the 
manner of spreading the oil on the sea presents a great 
importance from a practical point of view, we shall 
give by preference a few details as to the arrangements 
that a&n &lre&dy bMIl tried to thil eileot. 

winds, especially if, as is usually the case, the ship has 
not a rounded bow. At present, a continuous layer of a 
certain width is thus spread around the ship, and the . 
latter evolutes in it freely, but it is necessary, in addi
tion, to ha.ve the poiIilibility of relruIatiDI: the outflow as 
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need be. Unfortunately, the problem is far from being 
solved ; but, adhering to the use of bags, the outflow 
from which cannot be regulated, Admiral Cloue thinks 
that it would be very advantageous to fix these upon 
floats that might, after a ,  manner, be directed at will 
and sent to some distance from the ship. Fig. 1 shows 
the arrangement proposed by him to this effect. The 
float employed, which receives the bag in the center, is 
8 feet in length, and is provided with a rope girdle, to 
which i8 attacheG a tow line, pas8-
ing through a pulley fixed to a 
boom firmly attached to the cat
head. The tow line comes on board 
by passing over the bowsprit. If 
such a fioat be put into the sea, it 
will, through the very speed of the 
ship, gradually come to a position 
in which it will efficiently protect 
the front by furnishing a layer of 
oil extending all along the vessel. 
An analogous arrangement may be 
very advantageously applied to life
boats (Fig. 2). These latter should 
be so arranged as to receive the 
bags either at the bow or stern, or 
at the sides, suspended from the ex
tremity of a spar if need be. 

experiments have been made under the commission's 
directions. ' The result of this lu1s been the method 
IftJggested by the commission and recommended in their 
report, and which is illustrated in the accompanying 
engraving. The criminal is seated, bound to a chair 
having a metal seat connected with oue pole of the 
current. At the back of the chair there is an adjust
able head rest, having a metal plate on its face and a 
metal band, which passes around the forehead of the 

ments have been copduoted upon the lower animals, 
under the supervision of the commission. A number 
of dogs were procured, and the general method em
ployed was as follows : A pine box was provided hav
ing a zinc lining, which was connected with one pole 
of the electric light current which was employed in 
the experiments. The other pole was connected with 
a muzzle placed over the head of the dog, and having a 
copper or iron bit passing through his mouth. As 

soon as the switch was turned com 
pleting the circuit, instantaneous 
death was produced. The box was 
partly filled with water during the 
experiment to render the connec
tion more perfect. 

It was desired to watch the ellect 
of the shock upon the functions of 
the heart, and to that end an ex
periment was made by making an 
incision into the trachea of a dog. 
into which a tube was inserted, 
connected with a bellows for main
taining artificial respiration. The 

In some British ports, especially 
at Peterhead, Aberdeen, and Folke
stone. different experiments have 
been made, with the object of ' ren
dering the entrance practicable in 
bad weather. Here, too. oil has 
been found an, efficient agent for 
arresting the waves, but the me

PRELIMINARY EXPERIMENTS UPON THE LOWER ANIMALS. 

• walls of the thorax were then re
moved; so that the heart and lungs 
were exposed to view and their ac
tion could be watched. The forced 
respirations were kept up by means 
of the bellows. The dog was then 
placed in the zinc-lined box, and 
the muzzle and bit were adjusted 
as above. The current was then 
applied and the action of the heart 
was instantly arrested, and became 
as it was described •• a mere mass 

thod first proposed for distributing it over the sur
face was deemed too costly, and it was abandoned in 
favor of canvas bags attached to buoys. At Peterhead, 
a particularly exposed port on the coast of 8cotland, a 
pipe whose extremity contained numerous small aper
tures . was sunk in the port and extended as far as to 
the bar at the entrance. Oil was forced into this by 
means of a pump, and, rising to the surface, calmed 
the waves, so that yessels could enter the port without 
accident, The output of oil amounted to 350 gallons, 
and the result was most remarkable, for the stratum of 
oil l8 sted for a long time and formed on the surface a 
covering that t.he wind merely stirred without break
ing. 

The use of oil, then, would absolutely prevent the 
occurrence of high waves in the interior of ports. and 
it would be interestingif an appropriate, but less costly, 
arrangement could be devised, to which recourse could 
be had in case of necessity. To this ellect Admiral 
Cloue proposes the following arrangement as one that 
can be very easily carried out : 

A cast iron hemisphere. P (Fig. 3), weighing one or 
two thousand pounds, would be placed in front of the 
jetties on the sha.lIows that are covered with breakers 
in bad weather. A pulley, P', receives a chain, the' ex
tremities of which reach the 
front of the mole, and which 
serves for maneuvering the oil 
bag, S. This latter is fixed to 
a buoy, B, which is attached to 
the chain.-La Nature. 

criminal. The wires may be connected with the 
dynamo, which, according to the bill, lUay be of any ap
proved type, or the current may be supplied from an 
electric light plant, or there may be a private plant ar
ranged especially for that purpose at the place of exe
cution. Sponges or dampened cloths should be applied 
at the points of contact with the convict to render the 
connection more perfect. At the proper moment the 
switch is turned by the officer, and instant. death ensues. 
The current passes along the spinal column and attacks 
the brain and nerve centers. The current may be left 
on a few moments to bring about complete exhaustion, 
and to assure against the possibility of resuscitation. In 
respect to the action produced upon the subject phy
siologically, Prof. Elihu Thomson says that .. in most 
cases, death seems to be the result of nerve emaus
tion and asphyxia, and in others may be due to rupture 
of blood vessels or injury to the valves of the heart, 
as a consequence of violent contraction under the 
enormous stimulus of powerful currents. Broken or 
interrupted currents or alternating currents, the waves 
of which are abrupt in character, are, without doubt, 
the most powerful in injurious effects upon the animal 
system. I think it would be quite possible to con
struct a small machine to give the requisite currents by 

of quivering flesh," in which not the least resem
blance to the rhythmical movement of the heart was 
observable. Other experiments of the same nature 
were made, but in each case with the same result, and 
in no instance was it possible by keeping up the forced 
respiration to produce resuscitation. 

It will be some months yet before the practical re
sults of the use of electricity as a means of execution 
can be essayed, but of the enormous and deadly influ
ence of a strong current there are constant proofs in 
the fatal results that have so often occurred in acci
dental contact with the electric light wires in the 
streets of our great cities. 

There are several other changes in the methods of 
treatment of the condemned which will be put in prac
tice under the new law. Under the new code the pris
oner is to be sentenced to death without the assignment 
of any ipecific date. The week only will be named in 
which the cri.me is to be expiated, but the day and 
hour is to be decided upon by the agent or warden of 
the prison in which the execution takes place. 

The announcement of the day and hour will be made 
only to the persons permitted to be present at th€l exe
cution. No one can visit the condemned without 
an order from the court, except the officers of the 

prison, his counsel, physician, 
priest, and m e m b e r s  of his 
family. 

Many years ago this subject of 
execution by electricity was in
troduced and discussed by the 
SCIENTIFIC AMERICAN, and ever 
since the question has been one 
that has been more or less promi
nently brought before the pub
lic. It has now become a law. 
As a conclusion is appended an 
extract from an editorial pub
lished in this paper in 1873, and 
which is of some interest in view 
of the passage of the bill : 

EXECUTION BY ELECTRICITY, 

The State of New York may 
pride herself in the fact that .the 
gallows is to be banished and a 
more h umane and scientific me
thod of executing criminals is 
to be instituted. On .Tune 4, 
Governor Hill signed the bill au
thorizing that criminals should 
be put to death by an electric 
shock. The bill is to go into 
effect on .Tanuary 1, 1889, and 
the new method of execution 
will be applied in the punish
ment of crimes committed after 
that date. The passage of this 
bill is due principally to the ef
forts of the commission appoint
ed by the legislature to investi
gate and report on t.his subject.. 
The commission c o n s i s t e d  of 
Messrs. Elbridge T. Gerry, Alfred 
P. Southwick, a n d  Matthew 
Hale, who deserve much credit 
as having fathered and engi
neered this bill at Albany and 
for having brought it to a suc
cessful issue. The subject of exe

EXECUTION BY ELECTRICITY, SHORTLY TO BE INTRODUCED IN N. Y. STATE. 

.. The objection that electrical 
executions would be free from 
the horrible impressiveness of 
hangings might be easily obvi
ated. The criminal, for instance, 
could be exposed upon a plat
form, in full view of the assem
bled witnesses, and m-anacled to 
a chair, his irons being connected 
with a battery and Ruhmkorll 
coil capable of giving say a.n 18 
inch spark. The mode of clo8-
ing the circuit might be a simple 
button, to be pressed by the fin
ger of the sheriff. Then. when 
the usual formalities conclude, 
the latter official establishes the 
current, the convict instantly 
expires, and all is over. There 

cution by electricity has been long argued before the induction from a small storage or other battery cur
public, but New York State stands as the first govem- rent, or a small machine run by hand or by water 
ment that has undertaken to make the experiment of motor might be employed, whioh machine would be 
its practieability. The failure and barbarity of the designed for the most powerful physiological effects, 
old system have been amply demonstrated by the the nature and strength of the current being selected 
sickening scenes tha.t so often charaoterize our public in accordance with this object." 
executions. To the end of testing the e1rect and efficiency of the 

The practicability of thii method baa been at.d.ied and. electrio OUrreDt in destro;Yinlr life, .. Dumber of ·  experi-

would be no slipping nor breaking of ropes, no black 
caps, no suspension of a writhing form for twenty milk 
uteM or half an hour, none of tl1e grim watching few 
death by the medical attendants, Il.Or any of those hid· 
eous surroundings which now only serve as food for 
sensation mongers, and prove that a relic of bar
barism can still be retained in the laws of a civilized 
country." 
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EB'GIKEEBIIG I1t YEIliTIOB'. 
A steam mumer has been patented by 

1oIr. Thomas E. Hill, of Rahway, N. J. It has an outer 
and inner casing, with perforated plates surrounding 
the latter, held by rods and spaced by short inter· 
mediate tubes, there beinjt a weighted lever to deter· 
mine the pressure at which " valve will 11ft to blow olf 
"team, with other novel featnres. 

• •  
AGRICULTURAL mvEB'TIOB', 

A potato planter has been patented 
by Mr. James W. Estes, of East Atchison, Mo. It is 
supported upon a wheel carriage and has an adjustable 
furrow opener, adjustable covering blades, distributing 
arms arran1ed to reciprocate within a hopper, and 
vibrating lIiIgers to pick the potatoes from the hopper 
and deposit them within a vertical tube in rear of the 
hopper. 

• • •  

KISCELLAIEOUS IliVENTIONS. 

A fare register has been patented by 
IIlr .. Henry R. Colfey, of Stockton, Cal. This invention 
covers a novel constrnction, combination , and arrange. 
merit of parts for a register desigued to be simple, con
venient, and dnrable, and which may be readily carried 
about the person of the operator. 

A glove fastener has been patented by 
Mr. George H. Coursen, of Baltimore, IIld. It has a 
cylindrical keeper with one lower edge .truck up to 
form a lip, and a radial locking bar, with a series of 
teeth on the under surface, adapted to project through 
the keeper and engage the lip. 

A glove fastener forming the subject 
of another patent issued to the same inventor has a 
locking plate provided with an arched body, and an in 
wardly curved latch integral with one end having an 
outwardly proje(lting horizontal tongue, there being a 
keeper with a slot in its npper snrface adapted to receive 
the latch and tongne. 

A bench stop has been patented by 
Mr. Isaac H. Terrell, of New York City. It consists of 
a strip of steel with one end sharpened and tnrned 
down, In the form of two prongs, while the other end 
has teeth, and steel projections thereto, makinjt a stop 
which can be readily driven into any part of a carpen· 
ter's bench to hold work in position. 

A lathe for turn ing wooden handles 
has been patented by IIlr. Nathan R. Fliut, of East 
Hiram, lIle. This invention covers a novel construction 
and combination of parts in a lathe adapted for tnrning 
a number of wooden handle. at a time to the shape of a 
former, and enables the handles to be made larger or 
smaller than the former. 

A chalk line holder has been patented 
by IIlr. Benjamin Howard, of Sheep Ranch, Cal. It con· 
slsts of an oval fiexible chalk receptacle, with eyelets 

·at the ends, one serving as a stopper, so made that the 
line or cord may be wonnd on the . holder and the line 
thoroughly covered with chalk aUt is drawn through 
'the holder. 

A vehicle wheel has been patented by 
IIlr. Henry L. Smith, of Jericho Center, Vt. This in· 
vention provides a constmction designed to Increase 
tbe durability of the wheel and axle, and enable a 

.reedy and easy attachment of the one upon the other, 
securing an even wearing of the wheel upon the axle, 
and enablinj!' repairs to be readily made. 

A draught timber for cars has been 
patcnted by Mr. John B. Oweus, of Jackson, Tenn. 
The Invention is especially adapted to facilitate the 
construction of freight cars, providing means whereby 
the draught timbers may be expeditiou.ly and elfect· 
ively bolted to the sills, while the means employed are 
very simple. 

A locket has been patented by Mr. 
Joseph Cohn, of New York City. It has an ext�rior 
casing with a front and rear plate, between which is 
pivotally held a picture casing adapted to be locked in 
place by a spring catch, with a spring held at the pivot 
of the casing which serves to force the latter outward 
'when released by the sprinjt catch. 

A combined bridle and halter has 
been patented by IIlr. John O. Walton, of Belle 
Vernon, ·Ohio. This invention relates to halters made 
of a sin!!:le piece to fit, respectively, over the head and 
nose of the horse, secured at the folds by metal corner 
pieces, upon which it may be readily adjusted; and 
otherwise secured by metal fastenings without the use 
of seams or rivets. 

A rasp has been patented by Mr. 
Philip S. Stokes, of Tennent, N. J. It is an improved 
article of manufacture, in which the teeth are perfectly 
and unitormly raised from the snrface ot the plate by a 
pnnch, from recesses of less depth than in rasps cnt in 
the nsual manner, while each tooth is re-enforced by 
extra metal, the teeth being brought to a very sharp 
point or edge withont cnttInjt or turning. 

A neck tie fastener has been patented 
by Mr. Adolph Hellenberg, of New York City. It con· 
sists of an open spring clasp · Ilnished to form the knot 
of the tie, and made to be opened at the back to receive 
and retain the neckbaud after. its free end has been 
passed around the neck, and is to be used in connec
tion with a special constrnction of the necktie, to avoid 
the necessity of tying. 

A device for side dressing saws has 
been patented by Mr. Geofl!:e Glass, of Cadillac, IIllch. 
'l'his invention provides means whereby the rues serve 
as gnides for the saw beillj( treated, and are so formed 
that they will not abrade the teeth below the swaged 
portion, but will equally dress off the opposite sides ot 

' thls portion, the teeth being held from belnjt pressed to 
one Bide or the other,: that they may be dressed olf 
evenly as desired. 

A knife sharpening attachUlent for 
Bklving machines has been patented by Messrs. Philo 
B. Clark and George J. K1lngier, of Brooklyn, N. 
Y. It 18 for constant attachment to a 8pecia1 construc· 

t10n of leather B1dvlng machine, whereby the .harpen
Ing dlak may be revolved by powe� from .the maclline, 
the disk being adapted for accurate and couvenlent 
adjnatment to the knife, and to be naed thereon with 
great facility. 

An adding machine has been pa
tented by IIlr. Charles C. 1Il00re, of New York City. 
Combined with a numbering disk and rack for turning 
it are slidinlt plates operated by the nnmberlng disk, 
with a second and other numbering dioks also operated 
by slidin!!: plates, and other novel featurep, the machine 
allowing a period of deterred action between an all
parent and the actual .. carrying," whereby friction 
and loss of power are obviated. 

A combined plug and ferrule for 
waMh tray connections has been patented by IIlr. COl'-. 
nelius J. Phillips, of New·York City. The construction 
is such that the ferrule is made to serve the double pur
pose of fermle and holder for the pipe in the tray, and 
it furnishes the resisting lIange for the drawing action 
npon the pipe by the jam nut, to avoid the use of 
conpling, and so that any length connection may be 

naed. 

A discharge mechanism for vacuum 
pans forms the snbject of two patents l88Ued to Mr. 
Richard G. Peters, of lIlanistee, Mich. The inventions 
are especially designed for appjication In the manu· 
facture of salt, where the brine 1s held in suspension 
in a vacunm pan, and a leg extends therefrom In which 
the salt precipitates, there being a cylinder and piston 
connected therewith, and a valve for controlling the 
discharlte of the precipitate, one construction having a 
leg with valve casing, and a pocket valve rotatably sup
ported therein, with mechanism whereby the valve may 
be reciprocated longitndlnally in its casing. 
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1. Blegant plate in colors of a beautiful dwelling at 
Tnxedo Park, N. J., with fioor plans, sheet of 
details, etc .. James Brown Lord, architect. 

2. Plate in colors of two dwellings costing two thou· 
sand two hnndred dollars and two thousand four 
hundred dollars each, with fioor plans, sheet of 
details, etc. 

3. A cottage of field stone anel wood, perspective and 
fioor plans. 

4. Perspective and fioor plans for a seaside cottage, 
cost about five thousand dollars. 

5. Sketch of a residence at Minneapolis, IIllnn. 
6. Perspective view of a small suburban or seaside 

cottage costillj( I>l1e thousand eight hundred 
dollars. 

7. Sketch of the residence of Ex-Gov. -HamUton a� 
Kenwood, Ill. 

8. Plans and perspective villw for a cottage costillj(, 
complete, one thousand and Mty dollars. 

9. A cottage on Prospect Ave. and 165th Street, New 
York. Perspectivt: and II.oor plans. Cost, seven 
thousand dollars. 

10. Floor plans and perspective view for a residence ot 
moderate cost. 

n. Grand Stairway of the St. Lazare Station, Paris. 
Half page engraving. 

12. Tomb In the cemetery of Beville, H. P. Nenot, 
architect. Half page engraving. 

13. Full page of illustrations of North St. Paul, lIlinne· 
sota. 

U. Page engraving of the new City Hall, Holyoke, 
lIlass. 

15. Design for a porter's lodge at North Andover, 
lIlass. Hartwell & Richardson, architects. 

16. Villa. Penmaenmayr BulldinJt Bstate, North 
Walces. Willi Dawes, architect. 

17. Sketch of an English cottage. E. C. Poole, archi· 
tecto 

18. Engraving of the new Consolidated Stock and Pe
troleum Exchange, Broadway and Bxohange Place, 
New York. 

19. The Tower of Babel, according to Father KIrcher. 
Two engravlnge. 

20. Miscellaneons contents: 1Il0ses a8 a sanltarian.-To 
tell the age of a horse.-The ventilation of thea
ters.-Ivory gloss on wood.-Bricklaylnlt In frosty 
weather.-Origlnality in architectnre.-Painting 
and varnishing Iloors.-The Architect and Bnllder. 
-Proceedinga of the National ABsoclatlon of 
Bnilders -Senator Stanford'8 1100,000 tomb.
Italian marble. -Masonry and cement.- Temple of 
Jupiter Olymplus.-Honse painting.-8ale of ready 
made plans.-The Tower of Ba1x>I, two engrav· 
ings.-The Sturtevant system of heatin!!: and ven· 
tilating buildings, iIlnstrated.-A new boiler for 
steam or hot water heating, U1ustrated.-The Para· 
stOn self.feed rip saw, iIIustrated.-Gypsum paint. 
-The Hnmphiey Pony hand.elevator, illustrated. 
Electrical supplies.-Permanency ot color In paint. 
IIllneral 1vool.-A bUtglM' proof suh lock and 
veninator, Dlnstrated. ' 

The Scientific American Architects and Builders 
Edition is ls@ued monthly. $2.50 a year. Bingle copies, 
25 cents. Forty 1&rJ18 quarto pages, equal to about 
two hnndred ordinary book pages ; forming, pmcti. 
cally, a large and splendid MAGAZINE 01' ARCRrne· 
TUBE, richly adorned with elegant plates in colors and 
with line engravings, iIIu8trating the most interesting 
examples of Modern Architectural Constmction and 
allied snbjects. 

The Fullness, Richm!88, Cheapnetl8, and Convenience 
of this work have w:m for It the LAJlQ1!lIIT CIRCULATION 
of any Architectnral publication In the world. Sold by 
all neWsdealers. 

MUNN .. CO . . 1'uBLI11UIM, 
38t BroecIwaY. New York. 

T.1w ck,..". for blM"tiOn IIlIIUr eAu Aead ..  an. lJoUat' 
a HMJQr lack irlMrtfon; aIx1ut eight fJIOl'dI to • liM. 
A� mVlt lie �Ml at pu6licaliQn � 
118 -"111 118 TAllr8tla, morninq to �In ne:l:t WIle. 

Wanted-FIrst (llass second hand horizontal or verti· 
cal ell&"loe. 100 horae power. Apply. with full particu
lars, to R. H., P. O. box TI3, New York. 

Want to Buy-One boilermaker's bevel shear, one 
round wrought Iron sbaft, about ten Inches diameter, 
nineteen feet long. These either new or second hand. 
MOrrisou Bros., Dubuque, Iowa. 

;lIIJ:nest W. Naylor, consulting and mechanlr.al engi. 
neer. Plans and estimate. for 8teel works and forge 
plant. lIydraollc presses, cranes. etc. 20 yearb' experl· 
ence with tbe best lllngllsil IIrms. Omces J. & K .• 149 
Broadway, New York. 

Stone Breaker Wanted-8econd hand, good order. for 
railway ballast. Address. glvlug particoJars. B. W. 
Rathbun & Co .. Osw8ll0. N. Y. 

John Ill. Horr, fret I5&wyer. North Dana, lIlass. 
Wanted....()ompetent machinists on lathee and plan· 

ers. The Pond Machine Tool Co., Grant Ave., PlalDlleld, 
N. J, 

The best Oq(fee roat'ters, coolers, stoners, separators, 
polishers, scourero, gl08SfDg apparatu.. milling and 
peaberry machines , alao riee aod macaroni machinery, 
are built by Tbe Huncerford Co., 69 Cortlandt Btreet, 
New York. 

Safety water columns. Cheaper than explosions or 
burned boUers. For llJu.trated prtce llst, Rellance Ga1l.lle 
Co., Cleveland, O. 

Steam Pipe Covering, Sectional and Plastic. Write 
for Pamphlet. Jno. A. McConnell & Co., 69 Water Bt., 
Pittsburgh, P&. 

The Diamond PrOSpectInR CO., 74 and'6 W. Lake St., 
· Cblcago, ll1 .. general agenta tor the Sullivan diamond 
prospeetlng drill8. 

For the specific purpose for which they are designed, 
the batteries manufactured by the 

Parts Electric Battery Co., 
1723 Chestnut Btreet, Philadelphia, P&., 

are the best in the world. Catslogue now ready. 

For the latest improved diamond prospecting drills, 
'address the M. C. BoI10ck Mfl!. Co., 138 Jaokson Bt., 
Chicago, lll. 

Nickel Platlng.-lIannfacturers of pnre nickel au· 
Odes, pure nickel .alts, polishing COmpo.,tlons, etc. t100 
"LIttle Wontla'." A perfect Electro Plating Macblne. 
Agenta of the new Dip Lacquer Krlstaline. Complete 
outllt for plating, etc. Hanson, Van Winkle & Co., New· 
ark, N. J., and 92 and !H Liberty Bt .. New York. 

Perforated metslB of all kinds for all purposes. ', The 
Robert Altehlson Perforated Metal Co., Chlcage, HI. 

The BaUroad Gautt6, handsomely ilInstrated, pub· 
lIahed weekly, at 7a Broadway, New York. Bpecimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump W'ork.B, 113 Federal 
St., n,o�ton, anel 93 �ert! B�., New

, 
York, .�a�ejus\ 10· 

I1I,C\JUlew oatalogQfl. ·ln whlcl1 &l:8 .  many 'niOf anciilll' 
proyed forme of Pomplng Machlnery of t"e single and 
duplex, .team and power type. Thl. catalogue will be 
maUed tree of charlie on application. 

.LInJ: ;&aing and Wheels. Link Belt M. Co., Chicago. 
Iron Planer, Lathe,. Drill, and other machine tools of 

modern design. New Haven Mfg. Co., New naven, Conn.  
Presses .. Dies. Ferracute IIlach. Co.,  Bridgeton, N .. J 
Supplement Catalogue.-Persons In pursuit of infor· 

matlon of any special engineering, mechanical. or 8clen' 
tlllc subjeCt, can have catalogue of oontent. of the SOl· 
UTIrJC AlIIJ:BICAN SUPPLJ:lIIBNT .ent to them free. 
The SUPPLJ:lIIJ:NT contain. lengthy articles embracln� 
tile whole range of engineerill&". mechaniCS, and physical 
leienea. Address Mllnn & Co .. Publl.her., New York. 

The Holly lIlanufacturlng Co .. of Lockport, N. Y., 
will s�nd their panlphlet, describing water works ma
ohlnery, and containing reports of testa, on application. 

Lockwood'. Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing tbose current In 
the drawing omce, pattern .hop, foundrY, lIttlnll,·turn
Ina, smith's and boiler shop, etc., comprl81nll' over 6,00II 
dellnltlon.. Edited by a foreman patternmaker. 1888. 
Prlce,,t3.00. For sale by Muno & Co .. 861 Broadway, New 
York. 

Pedestal teBoner. All kind/! woodworking machinery. 
C. B. Bogers & Co., Norwich,. Conn. 

Gnn and IIlachine lIlakers' Screwdrivers, drop forged 
In best Tool Bteel. Billings & Bpencer Co., Hartford, Ct. 

For best forges, blowers, exhausters, hand and power 
drill. addreaa BuIl'aIo FONe Co., Bulfalo, N. Y. 

We are sole mannfactnrers of the Fibrous A8bestos 
Removable Pipe and BoUer Coverlll&"CI. We make pure 
ubeetos IIOOdB of all kinds. The Cbalmers-Bpence Co., 
U\I and 426 Bast 8th Btreet. New York. 

The Improved HydrauliC Jacks, Punches, and Tube 
IIxpanders. R. Dudgeon, :U Colombia Bt., New York. 

Safety Blevators, steam and belt power ; quick and 
amooth. The D. Frisbie Co .. 112 Liberty Bt., New York. 

Tight and Black Barrel lllachinery a �pecialty. John 
Greenwood & Co., Rochester, N.Y. See lIlus. adv .. p. 28. 

Double boring machines. Doublc 8pindle shaping 
machlnee. Rollstone Machine Co., Fitchburg, Mass. 

�8end fornew and complete cataloltll' of Scientific 
and other Books tor sale by Munn & Co .. 861 Broedway, 
New York. Free on application. 

ow BOOKS AIm PUBLICATIONS. ;; 
MINE SURVBYING. By Bennett B. 

Brough. London : Charles Grimn 
& Co. Pp. 302. Price $2.50. 

Thia is a book inteuded primarily for students, and 
embodies the substance of the course of instruction in 
mine surveying given at the British Royal Sclwol of 
Mines, with which the author is connected. His ad· 
mission, therefore, that " no mine surveys made In this country [England1 approach in accuracy those of the 
colllerietl in Pennsylvania, United States," will proba. 
bly be somewhat of a surprise to English mining engi. 
neerP, whose attention he dlrec!S to " recent improve· 
ments i\l foreign practice." The appendix gives the ex· 
amlnation·question.! and exercises of the City and Guilds 
of LondOn 11l8titnte. 
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'YANIBB GIRUl IN ZULU LAND. By 

Louise Vercelius-Sbeldon. New York : 
Worthington & Co. 

This Is a sketc:hy IUld splrjted account of a visit of a 
party to South Africa, In aearch of health. .The book 
is beautifully illustrated, and giveo daily occurrences 
and Impressions In a style so vivid that the Imaginative 
reader may almost conceive himself or herself one of 
the party. 

OLD AND NBW ASTRONOMY. Parts I. and 
. II. By Richard A. Proctor:. London 
and New York. 

Two parts of this attractive work have now heen reo 
celved, representing a total of 128 pages. In its typo· 
graphy and illustration, nothing Is left to be desired, 
and Mr. Proctor's vivid and picturesque treatment of 
the snbject is tinged with the attractiveness due to·the 
Individnality of a pronounced nature. The dilferent 
methods ot projecting the earth's sllrface occupy much 
of the secoud part, and as elucidated, the subject is ex
cellent reading. We also commend the author's preface, 
in which.he gives his views as to why the book should 
be written, and other details, all expressed in the 
picturesque way familiar to the readers of K'TIOf.,ledg,. 
AN ELEMBNTARY COURSE IN DESCRIP 

TIVE GEOMETRY. By Samuel Woolf, 
A. M. New York : John Wiley & Sons. 
1888. Pp. x, 152. Price $3. 

This work alms at the less severe treatment of its 
snbject. Perspective is freely made nse of to Indicate 
the relations of planes of projectIOn to each other, and 
of objects thereto. Its author, profe8ll0r In the ColleiC 
of the City of New York, where much attention has 
long been given to the " poetry of mathematics, " as it 
should be called, embodies naturally the result of much 
eam.,.t work In the lecture and recitation room. I 
will be of value to all students beginniug the subject. 
Development of surfaces is treated ratiler shortly, yet 
its principles are so simple, and so strictly based on 
the general snbject, that perhaps a little Is as good as a 
great quantlt.y. 

THE FuNDAMENTAL PRINCIPLBS OF 
CHEMISTRY. By Robert Galloway, 
M. R. I.A.,  F. C.S. London: Longmans 
Green & Co. 1888. Pp. xii, 364-

The claim made on its title page, that this work treats 
chemistry by a new method, is not without foundation 
Abandoning the subjectIve treatment by description 0 
the properties of elements and thair characteristic com 
ponnds, the author attacks the subject as a whole 
Matter, moleeular attraction, gravitation, ebullItion 
density, sublimation, classes of compound 8ubstances. 
are oampl" h�adlngs, and the scheme is carried out 
through the whole book. At intervals the prac tice of 
chemistry is given in considerable detail. It is not·too 
mnch to say that the worlt is a really important advance 
on the time honored treatment, and many who have 
studied by the old method would find themselve .. well 
refreshed and the !\Cope of their intellectual V181pn �n 
la� by the reading of th4\-lIook. Exereises ill.<ilucu 
lations and experiments to be performed by the �t.Went 
are scattered through the book, and solutions of ifu,ch 
as required are given in the end. 

TABLES OF THE PROPERTIES OF SATUR 
ATED STEAM AND OTHER VAPORS 
By Charles H. Peabody, B.S. New 
York : John Wiley & Sons. 1888. Pp 
25, 35. Price $1. 

This book, in its first section of · 25  pages, �vel the 
mathematk.al . treatment of the snbj.,ct of s .. turated 
steam and other vapors. With great clearnes8 the 
author lays down the prluclples, and applies formulre 
to steam, sulphurous oxide, and ammonia. Then with 
a new pagination a thirty· five page table of data of 
satnrated steam is given. Thfl book Is a most valuable 
contribution to steam engineerinl{, and seems to supply 
a want In technical literatnre. 

NOTES ON THB COMPRESSIVE ltESISTANCE 
OF FREESTONE, 1;JRICK PIERS, By · 
DRAULIC CEMENTS, MORTARS AND 
CONCRBTES. By Q. A. Gillmore, 
Ph.D. New York : John Wiley & 
Sons. 1888. Pp. vi, 198. With a 
num ber offoldlng charts. Price $3. SO. 

The eminence of the .distmgnlshed and lamented 
anthor of this work, joined to the fact that the tests 
were made on the great Watertown testing machine, 
thus giving him the best facilities . in the world for hi� 
work, render all criticism of this book needless. The 
titular subject is treated not ouly in detail, but with 
great interest, and the reader's attention is never allowed 
to lIag from inedequate expression or tedious prolixity. 
It Is a work that no civil engineer can alford to be 
without, and it is a good memorial of the author, aud 
a fitting remembrance for all to possess who have 
followed his career In the engineering world. 

SEASIDB AND WAYSIDE. No. 2. By 
Julia McNair White. Illustrated by 
C. S. King. Boston : D. C. Heath & 
Co. 1888. Pp. viii , 175. 

This is a good sample of the modern method of teach· 
Ing. It is a school reader devoted to the natural history 
ot insects, radiates, and crustaceans, so tbat a bright 
child, in reading it, will acquire with instruction In 
reading no inconsiderable informatiou abont ants, 
Ilies, crabs, star fish, and other ' familiar, but too little 
nnderstood' creatures of tho lower orders of lite. The 
book is excellently printed and very prettily illustrated. 

LBSSONS IN GEOMETRY FOR THE USB OF 
BEGINNERS. By G. A. Hill, A.M. 
Boston : Ginn & Co. 1888. Pp. viii, 
182. 

This little work aims at an objective and pictorial 
treatment of the snbject, and with considerable success. 
It covers linear, super1l.clal, and solid geometry. 
Reference thronghont Is made to everyday objects. I!O 
as to remove as far as possible from it the abstract
neS8 of the Enclidian science. We cordially recommend 
the book as a sample of an attractive treatment of 
what is nsually considered a dry subject. The anthor 
giftS dellDltlons. Some of these we would omit as 
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geometrical deftnition�, even those which have been used in armature? A. Cotton-covered magnet wire il (12) C. E. L. asks : What will drive out accepted by generations of geometriclBDll, are often recommended In the article refe rred to. The shellac large black ants from a pantry 1 A. Red pepper, sulphur, 
weak, If not absolutely 1OCOrrect. Insures a more perfect insnlatioll', and at the same time kerosene, carbolic acid, and similar substances are efti

serves to cement the di1ferent layers of wire together. cacious ln driving ants away. TREATISE ON PATENT ESTATE. By Thos. 
B. Hall. Cleveland : Ingham, Clarke 
& Co. 1888. Pp. 24O. Price $3. 

Although many manuals of patent law have lately 
been l88ued , yet In the little work before us a some
what different treatment is accorded the subject than 
that which Is usually given it in manuals. The author's 
plan is eharacterized by a desire to place the subject on 
a logical basis. The objects of the patent system and 
the incorvorcal nature of patent rights are 1lrst con· 
sidered as a basis for the work. The property rights of 
patents, prollts, partition, and part ownership are all 
considered iu considerable detail . The action for in_ 
fringement by one part owner against another is the 
subject of a separate chapter, and the interesting sub
ject is excellently presented. The propositions through
out the work are bascd on court decisions. and some
times much of the text is made up of quota�ons 
therefrom. This �ives the book its standard character, 
and removes from it the emasculating atmosphere that 
is apt to be created by the study of mere manuals, 
from which verbal citations of decisions are excluded. 
The book has a good table of contents and a full index. 

TURNING LATHES. Edited by James 
Lukin, B . A. London : E. & F. N. 
Spon. 1888. Pp. vi, 160. Price ,1. 

This book is an illustrated treatise on lathe work, 
designed for use in technical schools. The minuteness 
and practical nature of the directions given, however, 
make it of value to amateur turners. To those wishing 
to learn the art from the beginniug, it would be hard to 
recommend a more nseful book. Wood and metal 
turning are both considered, and the description of 
hand turning is especially full. 

The Cosmopolitan Magazine of New 
York City in its May issue introduced a decided novelty 
iu  the way of illustration, consisting of four pages of 
beautifully colored pictures In embellishment of Mon

cure D. Conway'. rather recondite article on " The 
Pedigree of the Devil." The general contents of the 
magazine. besides, are above the average of those of 
most of the similar monthly publicatious, and well cal
culated to make tht CoBmopolUan a popular favorite. 
The subscription price is 52 a year. 

Ferns and Wild Flowers of the Rocky 
Mountain Region, pressed and well mounted for pre
servation, are now being furnished by Mr. P. J. Atkin
son, of Colorado Springs, Col. They are bound In 
books varying in size from 1»4 by 4� Inches to the 
standard botanico.l size of 11% by· ]� Inches. the prices 
for which range from 50 cents to 1]0 each set. Some 
specimens we have seen were very beautiful, and the 
skill and good taste exhibited In their arrangement and 
presentation left nothing to be desired. Persons mak
Ing collections of preBSed 110wers, Icaves, ferns, etc •• 

will derive good Information from conSUlting Mr. At· 
kinson's collection of Rocky Mountain specimen .. 
WAny of the above books may be purchased through 
this oftice. Send for new catalogue just published. 
Address MUNN & Co., 36] Broadway, New York. 

HINTS TO OOllRESPONDENTS. 
Name,. and Addre •• must accompany� all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

Referenee. to former articles or answers should 
give date of paper and page or number of question. 

I n q u l rlell not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take bls tum . 

Sp eelal WrU'en l u rormatlo ll on mattere of 
personal rather than general interest caunot be 
expected without remuueration. 

Selen'lIle Ame rlean Supplem e n &,. referred 
to may be had at the office. PrIce 10 cents each. 

Book. referred to promptly supplied on receipt of 
pnce. 

Mlneral ll sent for examination should be distinctly 
marked or labeled. 

(1) F. J. R. writes : I am making an 
iuduction coli S x 1� inches, and would like to know 
what sizes of wire I 8hould use. also whether a bundle 
of iron wires is very much better than a solid iron core? 
A. For primary use two layers No. 20 wire, and 1111 up 
with No. 34 wire for secondary. The " bundle " core is 
far the best. 

(2) O. K, writes : I have constructed 8. 
simple electric motor, as described In SCIENTIlI'IC 

AMERICAN, March 17, 1888, and connected It with an 
Edison light circuit, and it melts the brushes. A. You 
should reduce the current by introducing rel!lstance, 
or what is better, place it in a 8hunt. By a little experi
ment you will 800n arrive at the proper resistance. 

(8) J. C. H.-Surface tension or the 
attraction of cohe8ion is the principal reason why mer· 
cury doe8 not distribute i�lf all along the tubes when 
thermometers are laid horizontally. In many thermo· 
meters that have large tu bee the mercury will separate by 
turning them bottom end uP. and in a few the tube will 
1111 solid by ol'erturninl!:. Mercury expands In bulk 
as 1 to 1'01540 when the temperature varies from lIS" to 
2l2" Fah. Alcohol 1 to 1'11. The expansion of the 
solid metals is usually expressed as linear; a rod of iron 
100 feet long will expand 0·00326 in. for each degree 
Fal!.. of rise in temperature, and for a rod 100 feet lon� 
of the following metals, the expansion for each degree 
Fah. will be: 

Gold . . . . . . . . 0·0101 ln. Silver . . . . .  0'012'1 In. 
Copper . . . . . o-m15 In. Brass . .  0-0125 In. 
Lead . .  . . . . 0'019 in. Zinc . . . . . . . 0·0II0'l in. 
Tin . . . . . . . . . 0'0145 in. Platlnum . .  O'OOCi71 in. 

(4) W. McD. writes : 1. In reference to 
tile Clonstrnctlon of the simple electric mok>r, could not 
Insulated wire be 8ubstltuted for the shellac-covered wire 

2. What portions of the l1eld magnet correspond to the 
north and south voles 1 A. The poles are above and 
below the center of the armature. 3. Is it possible to 
make a dynamo to run the motor' If so, would its con
struction di1l'er in any way from the construction of the 
motor' If so, what would be the changes' A. A mo· 
tor can be operated by a current from the dynamo. 

The dynamo could be made upon the same plan as the 
motor by using a cast Iron l1eld magnet and winding 
the armature with liner wire, say No. 20. 4. Could the 
efticiency of the motor be increased by using liner wire '  
A .  I t  depends upon the quality o f  the current used for 
running the motor. For a current of high voltage you 
should use ftner wire. 5. Would not lhe dynamo be a 
much cheaper source of the electriCity than the bat
teries, provided you have the power to run it (the dy
namo) ? A. The dynamo is a cheaper source of elec
tricity than batteries. i. Is it necessary to charge the 
lIeld magnet of a dynamo when l1rst constructed, or Is 
there cnough residual electricity in the Iron to start 
the current? A. Ordinarily, there id enough mag
netism resident in the cores of the l1eld magnet to 
start the current, but it sometimes happens that it Is 
necessary to supply the magnetism from an outside cur
rent. 7. I wish to have my pupils construct an elec
tric motor of say � horse power, also a dynamo to 
run It. We have the appliances of an ordinary machine 
shop to aid us. Have Y0l1 ever published, or intend to 
publish soon. the details of construction of such a mo· 
tor and dynamo? If not, where can I lind such a de· 
scription' A. In SuppLElIEl'IT, No. 600, you will lind a 
deSCription of a small dynamo which would also servc 
as a motor. 8. Have you ever pnbllshed anythin� re
garding the construction of an electric lamp (arc) ' A. 
You will ftnd 10 the back numbers of the SUPPLE

llENT, descriptions of many forms of arc lamps. See 

our SUPPLEllENT catalogue and SUPPLEMENT, .�o. 152. 
We can also supply.Arc lind Globe Lamps, by Maier, $3. 

(5) C. A. L. asks how to make and put 
up a mechanical telephono good for a distance of a 
quarter of a mile. A. For an acoustic telephone use 
small twisted wire cable picture cord. Stretch it be
tween two disk. of thin tin or steel lu thickne88 about 
No. 34 wire gauge. Disks to be 3 inche8 diameter, fast· 
ened with 8crews between two piece8 of hard wood, so 
made as to pinch the disks all around. The wire to be 
fastened to the center of the disks by a loop through a 
soldered eye. The wire may rest in slings of rubber or 
leather attached to poles about 150 feet apart. The 
wire should not turn sharp comers. The disks should 
be set square with the wire at convenieut p08itions to 
maintain a strong tension upon the wire, as well as con· 
venient for� conversation. 

(6) J. C. writes : I am making an in
duction coil on the general principles of one described 
In SUPPLEMENT, No. 569. Primary coll is l1nished, and 
works very well, but I wo.uld like to have a l ittle in
format.lon. Primary coli has on it four colis of No. 24 
wire. Paper tube for secondary coli measures 1� inches 
ontside. MU8t I use No. 36 wire, or will No. 32, or even 
heavier, wire answer the purpose? How many layers 
will be required, keeping in view the fact that I do not 
want to get it more than 3 inches in diameter, if possi
ble, and what will be approximate weight of wire ' 
A. There is an advanta�e In using l1ne wire in the se
condary coil, as the eutire body wire will be nearer 
the metallic core. We think you have made a mistake 
in makin� . your core and primary coi l of 8uch large 
diameter. You should have from 15 to 20' layers of the 
secondary wire. 

(7) Ph. L. S. asks : How is soluble 
Prussian blue prepared 1 A. Add a solution of ferrous 
sulphate to a solution of potassium ferrocyanide. and 
expose the precipitate to the air till it becomes blue, 
and wash It till all the soluble salts are washed away. 
By continuing the washing, the bl ue itself di880lves, 
forming a deep blue solution that may be evaporated 
without decomposition. 2. How i8 ink prepared that 
writes blue and then turns black? A. See the formulas 

given in SCIENTIFIC AlIERICAN SUPPLEMENT, No. 157. 
8. How long will quicklime take to dissolve bones. and 
is the dry or slaked lime the most active r A. Place 
the bones In a large kettle 11lled with ashes, and about 
one peck of lime to a barrel of bones. Cover with water 
and boll. In twenty-four hours all the bonee. with the 
exception P'lFhaps of the hard 8hin bones, will become 
so much 89'iened as to be ellllily pulverized by hand. 

(8) W. M. M. asks the best kind of paint 
to use on a tin roof, 80methlng that will stop leaks as 
well as preserve thc tin. A. Use PrInce's metallic 
paint, or any �und oxide of iron, mixed with linseed 
011. 

(9) C. R. M. asks a good cement for 
leather belting. A. Take of common /llue and isinglass 
equal parts, soaked for ten hours In just enough water 
to cover them. Bring gradually to a boili� heat and 
add pure tannin until the whole becomes ropy or ap
pears like the white of eggs. Botf off the surfaces to be 
joined, apply this cement warm, and clamp IIrmly. 

(10) T. S. A. desires (1) a good recipe for 
lemon su�ar, one that will not taste too much of the 
sugar, and be in8ipld. A. Citric acid 1 ouuce, white 
sugar 2 pounds. essence of lemon J,t ounce; powder and 
keep dry for use. One dessertapoonful will make a 
glass of lemonade. 2. A recipe for old fashioned gin
ger pop beer. A. See the recipes given in SmEN. 
TIPIC AllERICAN SUPPLBllENT. No. 2'10, under the title 
of " Eifervesclng Beverages ... 

(11) G. A. D. writes : In the West a 
grest deal of grain is bound with twine made from 
manila. Has there ever been any efiort made to manu
facture binder twine from ftax, and what succe88 has it 
had ? Is ftax twine any more apt to be .. cut " by In

sects than manila twine ' How should twine be treated 

to prevent insects . from pawing otf the bands ? A. 
Binder twine was made from flax In the early days of 
the �per. The manila twine is the cheapest. Flax is 
not affected.by Insecta, to our koowled�. Saturating 
the twine with salt brine will keep InSects from cut
ting it. 

(18) O. R. R. writes : 1. There is a no 
tlon prevalent in this vicinity that, in order to have 
good well water, the well must be open so a8 to ex
pose the water to the air, and also that some way of 
raising the water which agitates it i8 to be preferred. 
How much truth i8 there in the above? A. Agitation 
and exposure to the air is  valuable as a means of de· 
8troying organic matter in water. 2. What is tbe rea
son that dynamite will explode by percussion, but not 
by l1re ? Would a very hot iron cause it to explode? 
A. It is often impossible to assign a reason for chemi
cal facts. A sudden heat applied to the whole mass 
might cause an explosion, while the local application 
would fail. 

(14) F. G. asks how to drill by hand a 
one·half or three-fourths inch hole through a plate of 
glas8 one·fourth of an inch thick. for a Wimshurst elec
trical inlluence machine. The e;lass disks are eighteen 
inches in diameter. and each is to carry 8ixteen sectors. 
A. Clamp over the glass disk a board having In it a 
thlrteen·slxteenths ioch Tound hole, the hole to be ar· 
rane;ed exactly over the ceuter of the di8k. On a brass 
or copper tube six or eight Inches long, and � Inch in 
diameter. secure a spool about 2 inches in diameter, 
and in the top of the tube insert a hard wood handle 
baving a shoulder which will bear upon the top of the 
tube. Provide a long bow witb 8trong catgut cord, and 
operate the tube l ike a bow drill. Keep the hole In the 
board supplied with coarse emery and water. 

(15) G. E. T. asks : Can you give gen
eral proportions for increasing the capacity of the dy
namo machine described in SUPPLEMENT to 24 or 82 
16 candle power lamps 1 Does it make any material 
difference whether the rings of the armature are cast or 
wrought? How 8hould the machine be mounted! A. 
If you increase the dimen8ions one·half (linear), the 
dynamo will ron from 24 to 30 I igbts. The rings of 
the armatures should be of wrought iron. The machine 
should be mouuted npon a frame 80 as to be adj usta
ble, for the purpose of tightening the belt. The belt 
should be seamless. 

(16) G. W. G. asks : What will destroy 
roaches or drive them away? A. Use fresh borax and 
Persian insect powdcr continuously until the pests are 
exterminated. Or use a phosphoric pa8te. of which 
there are 8everal kind8 to be had at drug stores. It 
8hould be mixed with a l ittle molasses, andJput on bits 
of cardboard or paper, di8tributed around infested 
places. The practice 8hould be kept up some time 
after the pests have apparently disappeared, on accouut 
of young ones coming out, say for three or four weeks. 

(17) W. C. T. asks if common putty, 
such as used to put in window glass�s, could be used 
to make the porous cup of a galvanic battery. If not, 
what Is a good way to make one ? A. Putty i8 useles •. 
Make it of clay or use a 1I0wer pot with the hole in its 
bottom corked up. 

(18) N. P. K. asks how to polish black 
marble. A. The p rocess embraces live stages, begin. 
nin� witb the use of coar8e materials and l1nishing with 
dry rags. A full de8cription of it is given in Spons' 
" Workshop Receipts," l1rst 8erles, in an article entitled 
" Marble Worklng." We can supply the book for $2. 

(19) C. S. asks : What will stick cellu
loid to paper, wood, glass. etc. 1 A. Try tJae following : 
Gum shellac 1 ounce. camphor 1 ouncc, alcohol 4 
ounces. Dissolve and l1lter. 

(20) C. S. W. asks · a recipe for making 
compressed yeast, also called German yeast. A. I t  
is obtained by 8training the common yeast i n  breweries 
aod distilleries, until a moist mass is obtained, whicb is 
then placed In hair bags. aud the rest of the 'Water 
pressed out until the mass is nearly dry. 

(21) J. H. N. asks how to ake a var-
nish of bleached shellac to be used in t 
common shellac dissolved in alcohol. 
gum in small pieres, and maceratEl in a stop 
with ether; after swelling up sufticiently the cess of 
ether is poured off, and it will readily di8solve i alco· 
hoi. 

(22) R. C. asks (1) the proper name t 
apply to a;person who makes insects a study. A. En· 
tomologist. 2. A recipe for an effective Insect powder. 
A. See " Two Valuable Insecticides," contained in Ser· 
ENTIPIO AMERICAN SUPPLEMENT, No. 218. Powdered 
8ulphur Is likewise efticacious in many instances. 

(28) A. H. T. asks : 1. What chemical 
action takes place when milk sours, and why ? A. The 
milk 8ugar wruch it contains decomposes into lactic 
acid. This proce88 i. known as lactic fermentation. 
See the article on fermentation in any cycillpedia. 2. 
How to . prevent milk from souring. A. Milk is be8t 
preserved by the addition of a few grains 01 bicarbon
ate of 80da or potash, and placing in a tightly corked 
bottle. 

(24) N. A. E. asks how to make rose 
perfume or rose water. A. Dissolve attar of roses, 6 
drachms avoirdupois. in strongest alcohol hot, 1 imperial 
pint; throw the solution iuto a 12 gallon carboy, Rnd add 

10 gallons pure distilled water at 180°-185° Fah. At 
once cork tbe carboy, at l1TSt loosely, and agitate the 
whole bri8kly. although at IIrst cautiously,till quite cold. 
See also . .  Rose Oil or Otto of Roses " in SCIENTIPIC 

AMERICAN SUPPLEMENT, No. 275. We can als0 8upply 
you with the Mannfacture of Perfum�8, by Snively. 
Price $3. 

(20) L. L. U. asks : How much coal 
will it take to melt 3,000 pounds of light scrap iron in a 
cupola 20 inches diameter! A. From 700 to 1,000 
pounds anthracite. 

(26) A. F. M. desires a receipt for taking 
the mit off drawing Instruments without injuring 
them. A. Mix 10 parts of tin putty, 8 of prepared buck's 
hom , and 25 of spirits of wine, to a paste. Cleanse the 
articles with this, and l1nally rub with soft blotting 
paper. 

TO mvElfTOBS. 

Au experience of forly years, and the preparation of 
more than one hundred thousand applications for pa
tents at home and abroad. enable us to understand the 
laW8 and practice on both continents, and to p0,88e88 un
equaled facilities for proeurlng patents everywhere. A 
synopsis of the patent laws of the United States and all 
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 oMce for prices, 
which are low, in aooordance with the t.lmes and our ex
tensive facilities lor tonductlng the business. Address 
MUNN &; CO .. oMce SCIENTlPIC AllERICAN, 861 Bntad
way, New York. 

INDEX OF INVENTIONS 
For whleh L e n e n  Paten' of &he 

Unlled Slates were Gran&ed 

June 12, 1888, 
&ND EACH BEARING THAT DATE. 

rSee note at end of list about copies of these patent •. ] 
Adding and writing machine, A. C. Ludlum . . . . . . . .  884,313 
Adjustable jOint. G. C. Sweett . . . . . . . . . . . . . . . . . . . . . . .  884,297 
Air compressor, W. T. Forster . . . . . . . . . . . . . . . . . . . . .  884,856 
Air compressor, automl\tic, G. J. Keenan . . . . . . . .  , .  884,52J 
Alarm. See 'I'lme alarm. 
Animal trap, P. T. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,415 
Animals, device for suspending and spreading 

81Bullhtered, E. Ekker . . . . . . . . . . . . . . . . . . . . . . . . . . .  884.433 
Annunciator, electrical, H. S. Downerd . . . . . . . . . . . .  38-1.430 
Arm or hand rest, W. M. Kinnard . . . . . . . . . . . . . . . . . 884,261 

Astronomical apparatus, E. L. RUlll< . . . . . . . . . . . . . . . . 384,285 
Axle boxes, dust guard for car. P. M. Kling . . . . .. . . 884,li3O 

Axles for veh icles, manufacture of, J. G. Harri-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,521 

Back bRnd loop, E. R. Cahoone . . . . . . . . . . . . . . . . . . . . .  884,423 
Ball. See Hand bag. 
Bag holder, W. �'. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884.454 
Baling pre.s, E. C. SOOy. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  384,294, 
Batteries, automatic switch for secondary, J. S. 

SeUon . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,2b:l 

Batteries, regulating commutator for secondary. 
E. Julien . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,447 

Bearing for shafts, anU-friction, W. J.  Brewer • • •  38:1,f'(}(i 
Bed bottom. spring, W. H. Pennock . . . . . . . . . . . . . . . .  384,ilJij 
Bed Inllating and heating apparatus combined, In-

valid, R. K. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,274 
Belt fastener, H. 1l:lmblad . . . . . . . . . . . . . . . . . . . . . . . . .  , 384,434 
Belt fastener, W .  N. Packer . . . . . . . . . . . . . . . . . . . . . . . . . .  884,465 
Belting, machiue for manufacturing rubber, J. 

Murpby (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ]0.938 
Bench stop, I. H. Terrell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,((J5 
Bicycle. A. F. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,543 
BIllcking box holder, W. Taylor . . . . . . . . . . . . . . . . . . . . .  S84,a38 
Block . See Building block. 
Board. See Gang board. 
Boiler. See Steam bai ler. 
Boiler for hot water heaters, Nell &; Morrison . . . . .  884.461 
Bolt, C. Diebold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,238 
Bolting reel, D. J •. Hamaker . . . . . . . . . . . . . . . . . . . . . . . . .  884.520 
Book and making the same, record , J . W. See . . . . . 884,288 

Book, turf racing record, P. Mitchel l  . . . . . . . . . . . . . . .  J84,'l66 
Boot or 8boe, 6. S. �'rantz . . . . . . . . . . . . . . . . . . . . . . . . . . . 884,431 
Bottle necks. machine for IInlshlDg; H. Semple .. . . 884,200 
Bottle opener and liquid dropper, combined, E. S. 

Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  884,471 
Box. See Letter box. StuMng box. 
Bracket. See G"s bracket. 
Brake. See Car brake. Sled brake. 
Brick kiln frame, E. M. Pike et al . . . . . . . . . . . . . . . . .. . . 384,469 
Bridle aod h"lter, combined, J. O. Wo.lton . . . . . . . . .  884,401 
Brush, shoe and other, R. Nicol, Jr . . . . . . . . . . . . . . . . . 884,462 
Buckle frames, manufacture of, G. R. Kelsey .. . . . . 884.449 
Building block, H. S. Palmer . . . . . . . . . . . . . . . . . . . . . . . . 384,541 
Bung bushing, R. Pentlarge . . . . . . . . . . . .  , . . . . . . . . . .  884,S81 
Burner. See Oil burner. Stove burner. 
Bustle, F. J. Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  884,557 
Butter mould, F. P. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,308 
Button. Anderson &; Pattison . . . . . . . . . . . . . . . . . . . . . . . . 884,273 
Button making device. J. Stewart . . . . . . . . . . . . . . . . .  384,541 
Calculator, lnterest, C. M. Dunham . . . . . . . . . . . . . . . . . 384,431 
Calendar, memorandum, A. H. Isbell . . . . . . . . . . . . . . . 384.526 
Can clamp, fruit, M. J. Hamlin . . . . . . . . . . . . . . . . . . . . . .  384,38] 
Car brake. J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,501 

Car coupling, C. L. Baittioger . . . .  . . . . . . . . . . . . . . . . . . 384,554 
Car coupling. F. A. Fox . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  31'4,:112 
Car coupling. P. C. Greenawalt . . . . . . . . . . . . . . . . . . . . . .  384,:1.19 

Car coupling. E. Houtz . . . . • . . . . . • . . . . . . . . . . . . . . . . . • . .  384,�':5 
Car coupling, J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,474 
Car coupling device, W. N. Morrison . . . . . . . . . . . . . . .  J84,ii38 
Car, electric railway, E. Julleu . . . . . . . . . . . . . . . . . . . . .  884,581 
Car heatiug apparatus, W. F. Steele . . . . . . . . . . . . . . . .  384,401 
Car heating apparatus, railway, E. A. Leland . . . . . .  384,452 
Car mover, J. Bird . . . . .  . . . . . . . . .  . . . . . . . . . . . .  . . . .  . . . . . .  384,51J2 
Car starter, H. R. Keller. . . . . . . . .  . . . . . .  . . . . . . . . . . . . . 384,368 
Cars aud similar structures, "pparatus for heat-

Ing, W. F. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884,400 
Cars, draught timber for. J. B. Owens . . . . . . . . . . . . . .  884,588 
Cars, street or station indicator for, W. P. Wil-

liams . . . . . .  . . . . . .  . . . . . . . .  . . . . . . . . . . . .  " .  . . .  . . . . . .  384,488 
Card rack. A. S. Greenwood . . . . . . . . . . . . . . . . . . . . . . . .  3l!4.4.'!9 
Carpet stretcher, B. Manning . . . . . . . . . . . . . . . . . . . . . . . .  884.466 
Carriage. baby, G. H. Baker . . . . . . . . . . . . . . . . . . .. . . . .  384,491. 
Carriages, wheel fender for, Rogers &; Stenz . . . . . . .  384,3a6 
Carrier. See Package carrier. 
Cart, hand. D. E. Teal. . . .  . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . .  384.t02 
Cart, road, W. M. McCrosson . . . . . . . . . . . . . . . . . . . . . . . .  384,876 
Cart, road, A. M. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,!89 
Case. See Map cBlle. Watch case. 
Cash register and indicator, W. W. Wythe . . . . . . . . .  884.490 
Cash tills, recorder for, G. R. Stokes et al . . . . .. . . . . 384,337 
Casting machines, elevator for logot, J. B. D. Bol-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 884,345 
Catamenial sack, J. Hothersall . . • • . . . . . . . . . . . . . . . . . 384,625 
Cement, manufacture of articles from hydraulic, 

J .  W. Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,29.� 

Chalk line holder, B. Howard . . . . . . . . . . . . . . . . . . . . . . . . 384,444 
Change receiver, J. A. Kimball . . . . . . . . . . . . . . . . . . . . . . 884,583 
Check, price and iuventory, C. S. De Witt . . . . .. . . . . 384,2S7 

Check register or to.lly, A. B. Gill . . . . . . . . . . . . . . . .. . .  384.488 
Checkrein. B. Miller . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . 384,400 
Chio rest for the dead, C. B. Dolge . . . . . . . . . . . . . . . . . .  384,513 
Chopper. See Cotton chopper. 
Churn. C. E. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,518 
Cigar bunching machine, Boehm &; Reed . . . . . . . . . . 384,556 
Clamp. See Can clamp. Rubber dam clamp. 
CIBllp. See Shoe clasp. 
Clay d isintCKrator, G. Potta . . . . . . . . . . . . . . . . . . . . .. . . . .  364,278 
Clock, electric pendulum, A. L. Pareelle . . . . . . . . . . .  884,271 
Clock •• electric winding attachment for, A. J .  

Reams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 884,402 
Clothes washer, atmospheriC, H. T. Lemon . . . . . . . . 884.453 
Clutch, friction. A. Nel.on . . . . . . . . . . . . . . . . . . . . . . . . . . 384,268 
CocORnut meat, machine for cutting, J. O. Bar-

tholomew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,fU 

Coin receptacle and regiBter, Headley &; Horton . .  :&,5:13 
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4 1 0  
Colorlnlr matter obtained by the action of tetrazo

diamido benzole on phenols, new, R. G. wn-
IIams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  384.342 

Colorinll' matter. production of hlue. E. Ullrich .. . .  384.480 
Comb. See Electric comb. 
Copy holder for compositors. U. 1,.. Mass . . . . . . . . . . 38(.374 
Corn shock binder and compressor, H. B. PufCen-

ber .. er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  384.279 
Corset, G. A. Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.307 
Cotton chopper. S. Freeman . . . . . . . . . . . . . . . . . . . . . . . . .  38(.516 
Countershaft. HUJ.(bee & Danner . . . . . . . . . . . . . . . . . . . . .  38(.560 
Coupl!nJ.(. See Car coupling. Thill couplin .. . 

Tube coupling. 
Crutch. J. F. Pluche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.470 
Cultivator, E. R. Conklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,34:7 
Cultivator. hand. E. C. Ellwood . . . . . . . . . . . . . . . . . . . . .  8M,3M 
Cultivator, hoe, J .  W. Mulvey . . . . . . . . . . . . . . . . . . . . . . .  884,267 
Cuspidor, J .  IJ. O'Connor . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  384,587 
Cutter. See Dado cutter. 
Cutterhead and means for adjllsting the cutters 

of the sarue. W. R. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  384.491 
Dado cutter, W. R. ·Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38(,248 
Dental flasks, beat,er fort R. M. Chase . . . . . . . . . . . . . .  384,509 
Display frame • .  r. J. Reichenbach . . . . . .  . .  . . . . . . . . .  384.:384 
DItchinJ.( machine. U. Blickensderfer . . . . . . . . . . . . . . .  384 .419 
Door fastener. R. C. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . .  384.567 
Door hanger, rail. and rail bracket, combined. W. 

Cronk. . . . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .. . 384,236 
Double .. au�e. L. O. Barrett . . . . . . . . . . . . . . . . . . . . . . . . .  384.413 
Dress form, W. H. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,531 
Dress form, J. W. Llttletleld . . . . . . . . . . . . . . . . . . . . . . . . .  384.372 
Drill. See Grain drill. 
Dyestuffs, manufacture of, M.  Herzberg . . . .  384-,315, 384,316 
Dyein� apparatus, R. Perzina . . . . . . . . . . . . . . . . . . . . . 384,389 
Electric circuit closing device, Grovesteen & 

J ahn . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884.570 
Electric circuit controller. O. F. Greim . . . . . . . . . . . . .  384.440 
Electric comb. C. Busch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884,561 
Electric locomotion, system of, H. A. Seymour .. . .  384,594 
ElectriC traction. apparatus for, E. Julien . . . . . . . . . .  384,580 
Elevated way, N. Newman . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,267 
Elevator. See Grain binder elevator. Hydraulic 

elevator. 
Elevator safety device. C. Klinik It al . .  . . . . . . . . . . . 884,819 
Engine. See Expansion engine. Steam engine. 
Engraving or etching upon, block for, W. C. Nor-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . • . . . . . .  384,586 
Expansion engine, tri pIe, H. F. Gaskill . .  ' "  . . . • . . . .  384.250 
Eye bars. die for making. J. �'. Kingsley . . . . . . . . .. . .  384.450 
Eyeglasses, A. Scbultze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,475 
Fare register. H. R. Coft'ey . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,425 
}I""'arm gate, W. H. Ragsdale . . . . . . . . . . . .  . . . . . . . . . . . .  384,280 
!feed regulator, B. A. Hoover . . . . . . . . . . . . . . . . . . . . ... . 384,443 
Feed trough. W. H. Garrett . . . . . . . . . . . . . . . . . . . .. . . . .  &l4.357 
�'eed water heater. W. Oliphant . . . . . . . . . . . . . . . . . . . . .  384,538 
E'eed water heating and tllterin� apparatus, W. 

Oliphant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.540 
Feed water regulator. Cook & Thoens . . . . . . . . . . . . .  38(.510 
Fence. A. B. Culp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.564 
Fence, J. S. Orr. . . . . . . .  . • . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  384,270 
Fence machine. S. Conrath . . . . . . . . . . . . . . . . . . . . . . . . .  :384.235 
Firearm, breecb�loadinll, H. M. Pope . . . . . . . . . . . . . . . 384,277 
Fire escape. W. McMullin . . . . . . . . . . . . . . . . . . . . . . . . . . .  38(.376 
Fire escape. W. 1'. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,29'2 
Fire extin�uisbert:l, alarm valve for automatic, 

Dewson & Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.514 
Fishinj;( reel. H. H. Cordes . . . . . . . . . . . . . . . . . . . . . . . . .  38(.809 
Floor, fireproof, W. H. Brown . . . . . . . . . . . . . . . . . . . . . . .  384.421 
Flue stopper, Weitzel & Lee . . . . . . . . . . . . . . . . . . . . . . . . .  384,341 
Fork. See Hay and fodder fork. 
�'rame. See Brick kiln frame. Display frame. 

Pocketbook, bag, and purse frame. 
I.i'ruit stoning macbine, B. A. Lillie . . . . . . . . . . . . . . . . .  384,3'i'1 
lj'ur satchel a.nd muff, combined, A. Brahadi . . . . . .  BS4.503 
FUrnace grate. L. M. Woodcock . . . . . . . . . . . . . . . . . . . . .  ;384.410 
Furnaces, hydrocarbon burner for, A. Heberer . . .  384,524 
�'urniture. upholstered. F. G. Johnson . . . . . . . . . . . . . .  384,259 
Gau .. e. See Double .. auge. 
Game. W. C. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.�0 
Gang board, automatic registering, H. B. Kirk . . . .  384,310 
Gas bracket. J. WriJ.(ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.8il2 
Gas pressure regulator, C. L. Rowland . . . . . . . . . . . . . .  384,284 
Gate. See �'arm gate. 
Gate. G. H. Aylworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.552 
Gem sett in .. , W. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,39'J 
Generator. See Steam generator. 
Glass. machine for grinding, smoothing. and pol-

ishing. F. Schefold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.3ll4 
Glass, ornamenting, M. Fink . . . . . . . . . . . . . . . . . . . . . . . .  384.5ti9 
Glove fastener, G. H. Coursen . . . . . . . . . . . . . . .  384,428, 384,4,24J 
Governor. Westingbouse & Rites . . . . . . . . . . . . . . . . . . .  384,485 
Governor, steam engine. C. Schmid . . . . . . . . . . . . . . . . .  384,286 
Grain binder elevator, I • •  Mathews . . . . . . . . . . . . . . . . . .  384,458 
G rain binder knotter, Farner & Linder . . . . . . . " " " 384,245 
Grain drill, D. B. Bearden . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,49B 
Grain pipe, flexible, T. W. Emery . . . . . . . . . . . . . . . . . . .  384.352 
Grate. L. M. Woodcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,400 
Guns, breech mechanism for, T. Nordenfelt . . . . . . . 384,517 
Half crimper, C. H. BisselL . . . . . . . . . . . . . . . . . . . . . . . . . 384,418 
Hand bag, J. Mehl, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,877 
Handle. See Saw handle. 
Han2er. See Door hanger. 
Harness hook or snap. W. S. ]i." Dillon . . . . . . . . . . . . . .  684,512 
Harness horse. T. WiIJsea . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,301 
Harness mountings, manufacture of, R. S. Grum-

nlon . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  , . . . . . . . . . . . . . . . . . . .  384,571 
Harrow, A. D. Manson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.(57 
Harvesters, pitman box for, A. W. Braman . . . . . . .. 384.504 
Hay and fodder fork, Z. S. & M. C. Randleman . . . .  384,281 
Heat developer and· radiator, W. M. Jackson . . . . . .  3b4,365 
Heuter. See Feed water heater. Liquid heater. 

Steam heater. 
Heel nailing machine. Eo B. Allen . . . . . . . . . . . . . . . .  &l4.34:l 
Holder. See Bag holder. Blacking box holder. 

Chalk line holder. Copy holder. Pillow .ham 
holder. Twine holder. 

Honey frames, machine for making'. J. Ware . • . . . .  384,549 
Hook. See Harness book. 
Hydraulic elevator. W. T. �'ox . . . . . . . . . . . . . . . . . . . . . .  384,436 
Ice shaver. �'. K. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.299 
Implement, combination, W. S. Ross . . . . . . . . . . . . . . .  384,592 
Indicator. See Station Indicator. 
inhaler. H. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  384.589 
Ironing machine. T. S. Wiles . . . . . . . . . . . . . . . . . . . . . .  384.487 
Jack. See Lifting jack. 
Joint. See Adjustable joint. Railway raIl jOint. 

Universal jOint. 
Key. See Telelrraph key. Tuning key. 
Lamp socket, incandescent, Spink & Gauzentes . . .  �,478 
Lantern, J. Cbarleson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,234 
Lantern. tubular. J. B. Stetson . . . . . . . . . . . . . . . . . . . . .  38(,546 
Last, shoemaker's, G. W. Keller . . . . . . . . . . . . . . . . . . . . . 384.448 
Lathe for wooden handles. N. R. Flint . . . . . . . . . . . . . .  38'.355 
Lead and base bmllion from slag, apparatus foc 

separating. W. B. Devereux . . . . . . . . . . . . . . . . . . . . .  384,349 

Leather trllllmin .. Qlachine. G. Schmidt . . . . . . . . . . . . 384,287 
Letter box. J. E. Smith. . . . .  . .  . .  . .  . .  . .  . . . .  . . . . .  . . . . . . . 384.596 
Llftlnlr jack, W. N. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.417 
Llghtnlnlr rod. metallic crest tIle. C. B. Nelson . . . .  884.:& 
Liquid heater, J. C. McNamee . . . . . . . . . . . . . . . . . . . . . . . 38(.265 
Liquid purification, W. Oliphant . . . . . . . . . . . . . . . . . . . .  38(.539 
Liquids. apparatus for spraying. F. F. Bourdll . . . . .  38(.3W 
Lock. See Nut lock, Permutation lQ4ko lleal loQIJ;, 

1$citutific �m�ritau. 
J,ock, J. Hartne • • . • • • • • • • • • • • • • • • • • • • • •  " . . . . . . ... . . .  884.«1 Steam enlltlne. F. Fischer . . . . . . . . . . ... . . . . . ... . .... . 884,2411 
Locket. J. COhn . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.426 Steam Iltenerator. J. V. Beekman . . . . . . . . . . . . . . . . .. . .  884.5r>5 
Loom pIcker .Iall'check, B. F. Carter . . . . . . . . . . . . . . .  384.508 Steam heater or boiler for culinary and otherpnr-
Magnet. polarized electro. E. J. Mallett . . . . . . . . . . . .  884.821 po.es. automatic. R. E. Deane. . . . .  .. . . . . . . . . . 38(.348 
Malt mashing machine. T. Evan . . . . . . . . . . . . . . . . . . . .  384.568 Stoker. mechanical. W. Whittaker . . . . . . . . . . . ... . . .  38(.486 
Map case. A. H. Hall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38(.253 Stopper. See Flue stopper. 
Mechanical movement. A. W. John.on . . . . . . . . . . . .  384.258 Stove. M. S. Gage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  38(.517 
Medicine. cou .. 11 remedy. G. A. Patton . . . . . . . . . . . . .  38(.446 Stove. K. Weh.e . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . .  384.300 
Metallic .urface. ornamented, F. lthlnd . . . . . . . .. . . .  884.282 Stove burner. vapor. Z. Davl . . . . . . . . . . . . . . . . . . . . . . . .  384.511 
Mill. See Roller mill. Sawmill. Stove. oil. G. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884.382 
Mould. See Butter mOUld. Stove, vapor, B. Rein . . . . . . •  o • • • • • • • • • • • • • • • • • • • • • • • •  384,391 
Mould. R. Sleeth. . . . . . .  . . . . . . . . . . . . . . . .  . . . . .  . . . . .  • .  38(.595 Strainer or filter, colfee. T. Babin . . . . . . . . . . . . . . . . . . .  38(.411 
Mortising machine. Bugbee & Danner . . . . . . . . . . . . .  38(,5.'>9 Strap. See Shawl .trap. 
Muffier • •  team. T. E. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.3f04 Stuffing box. A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.424 
Multiple swlth board circuit. C. E. Scribner . . . . . . . .  38(,477 Suspenders. J. Katzenberg . . . . . . . . . . . . . . . . . . . . . . .  " 384,528 
Nail machine. Buschick & Rautert. . . . . . . . . . . . . . . .  384,422 Switch. See Three-way split .wltch. 
Nails. machine for making wire. H. Essex . . .. . . . . . .  384.515 Sword. J. Lyttle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S84,l'& 
Nut lock. Merri.s & Muncey . . . . . . . . . . . . . . . . . . . . . . . . .  384.378 Telegraph key and sounder. combined. J. Dog-
011 burner, C. H. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.275 gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,350 
Overshoe. A. B. Walters . . . . . . . . . . . . . . . . . . . . . . . . . .  384.48.) Telegraph. printing. E. J. Mallett . . . . . . . . . . .  384,320. 384.:322 
Packa .. e carrier. J. W. BridwelL . . . . . . . . . . . . . . . . . . . .  384,558 'I'elegraph recelvp.r. printing, H. Mahnken . . . . . . . . .  384,455 
Packing for steam cylinder pistons. metalliC. J. Telegraphy. automatic, E. J. Mallett . . . . . . . .  38(.824, 384.3"..5 
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SEBASTIAN, MA Y & CO' 
Improved Screw cutting 

�:�e�LATHE 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 
Catalogues mailed on apPJlCa.':lOl] .� 
165 W. 2d St. , 

Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  884.272 Terrets to hames, attaching. W. H. Walker . . . . . . . . 384.406 GOI N G  INTO THE POULTRY BU�I-
Paddlewheel. feathering. R. J. Jones . . . . . . . . . . . . . . . 384.367 Thill couplin". S. B. Ca.tle . . . . . . . . . .. . . . . . . . . . . . . . . .  384.233 
Pan. See Scale pan. 'I'hree-way split switch. J .  D. Bailey . . . . . . . . . . . . . . . .  384,304 
Pantaloons or garment stretcher. W. W. Atkin- Ticket, passenger. V. R. Shepard . . . . . . . . . . . . . . . . .. . . 384.291 

son . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38(.492 Ticket rack. coupon. H. Binckley . . . . . . . . . . . . . . . . . . .  384.305 
Paper making machines, section box fOf, J. D. & Tidy fastener, C. S. Snedden , . . . . . . . . . . . . . . . . . . • . . . .  384,293 

W. F. Pickles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,276 Tie. See Umbrella tie. 
Passenger register, T. H'. Hanly . . . . . . . . . . . . . . . . . . . . .  384,572 '.rime alarm, Bapst & li'alize, Fils . . . . . . . . . . . . . . . . . . . .  384,412 
Pencil. L. B. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,683 Tob"cco pipe. �'. Roesling . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38(.392 
Pencils and the like, rubber tip attacbment for, If. Tobacco stemming apparatus, J. T. Drummond . . •  384,006 

E. Cross . . . . . . . . . . . . . • .  ' , . . . . . . . . . . . . . . . . . . . . . . . . . . 384,563 'l'obacco waste, utilizing, J. T. Drummond . . . . . . . .  , 884,565 
Perforatin .. and eyeletmg machine, G. B. Webb . .  384,597 Toy parachute. W. J.  Kuntzsch . . . . . . . . . . . . . . . . . . .  384,538 
Permutation lock, W. }1'. Peters . . . . . . . . . . . . . . . . . . . .  384,468 Toy. rotary. R. Teichmann . . . . . . . . . . . . . . . . . . . . . . . . . .  384:,403 
PhotographiC plates. apparatus for heating, cool� Trap. See Animal trap. 

ing. ventilating, and drying, W. Bell . . . . .  _ . . . . . .  384,416 Trough. See Feed trongh. 
Pianoforte action, S. R. Harcourt . . . . . . . . . . . . . . . . . .  3&l,�5.t 1 Truck, Kennedy & DeMayo . . .  . 
Piano. upright. W. H. Dutton . . . . . . . . . . . . .. :l84,241 to :lR4.2U Truck. car. W. J. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38(,505 
Pillow sbam holder, J. W. Dorst . · . . . . . . . . . . . . . . . . . .  384.239 TrUCk, car, M. G. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . .  384,317 
Pipe. See Grain pipe. 'l'obacco pipe. Trunk tray and follower, G. E. Milburn . . . . . . . . . . . .  384,379 
Pipe, transportation case for coiled lead, H. J .  Tube coupling, A. C. Kimball . . . . . . . . . . . . . . . . . . . . . . •  384,582 

Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.327 TunIng key. M. Hernandez . . . . . . . . . . . . . . . . . . . . . . . . . . 384 .442 
PlaninJ.( machine, L. P. Hoyt . . . . . . . . . . . . . . . . . . . . . . . .  384.445 Twine holder. R. Nicol. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . .  884.335 
Planter, corn, E. K. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . 384,363 Umbrella, Altman & Schartf . . . . . . . . . . . . . . . . . . . . . . . . .  384,551 
Planter. cotton seed. S. E. Hake . . . . . . . . . . . . . . . . . . . .  384,314 Umbrella tie, D. W. Odiorne . . . . . . . . . . . . . . . . . . . . . . . .  38(.463 
Planter, potato, J .  W. Estes . L . . . . . . . . . . _ . . . . . . .  384.353 Universal jOint, C. Perrin . . . . . . . . . . . . . . . . . . . . . .  u •• 384,388 
Plow. A. C. Ro.encranz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.283 Valve. G. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38(.330 
Plow, potato, S. Disbrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.310 Valve mechanism for sewerage systems, C. H. 
Pocketbook, A. C. Jocelyn . . . . . . . . . . . . . . . . . . . . . . . . . .  384.527 Shepherd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.396. 384.397 
Pocketb:Jok, bag, or purse frame, E. Oldenbusch .. 384,386 Valve, steam feed, L. T. Kline . . . . . . . . . . . . . . . . . . . . . .  384.,2ttl 

ARTESIAN 
Wells. O il  and G as  Wells. drilled 
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r:t�=����Jm�P�:t 
able Horae Power and Mounted Steam Drilling Machines for 100 to 600 ft. Send 6 cents for illustrated catalogue. 
Piel·ce\VeIIExeavntorCo. 

Xew York.  

ON RED AND PURPLE CHLORIDE. 
bromide and Iodide of sllver.-On Hellochromy. and on 
the latent pbotog-raphic image. By M. Carey Lea. A series of papers showing (1) that chlorine. bromine 
and iodine are capable of forming stiver compounds ex
bibiting beautiful colorations and possesslnJ? great 
stability ; (2) that of these .ubstances. the  red chloride 
shows a tendency to 8 reproduction of colors i and (3) 
that these substances constitute the actual material of 
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of :fight. Contained in �ClF.K'l'IFlr. AMERICAX SUPPLE
MENTS Nos. 6 1 S, 6 1 6 , 6 1 1, 6 1 �. Price ten cents 
each, or 40 cent. fnr the series. '1'0 be had at this office 
and from all newsdeal�rs. 

Pole changer. automatic. E. J. Mallett . . . . . .  384,3'!:l. 384.;)26 Valve, water engine. G. & W. Ross . . . . . . . . . . . . . .
.
. . . .  38(.336 Stone Channeling Machines, 

Power, device for transmitting, C. T. A. H. Wied- Vane, Windmill, A. J.  Corcoran . . . . . . . . . . . . . . . . . . . . . .  384.427 R O C K  D R  I LS lin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38(.598 Vehicle running gear. A .  W. John.on . . . . . . . . . . . . .  384,:l66 L , 
Press. See Bailin" press. Vehicle .prin ... R. Mulholland . . . . . . . . . . . . . . . . . . . . . . .  38(.381 Gadders. Qual'ry Bal's, Plug 
PrlntinJ.( machine, J. H. Earl . . . . . . . . . . . . . . . . . . . . . . . . 384,482 Vehicle wheel. H. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  38(,398 and Feathel' Dl'ills, and 
PrOjectile, J. R. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,574 Vehicle wheel. J .  K. Van Pelt . . . . . . . . . . . . . . . . . . . . . . .  384.482 Qu arl'yinlf lU achinery. 
Propel ler wheel. J. E. T. Bartlett . . . . . . . . . . . . . . . . . . .  384,498 Velocipede .addle. Salter & Walker . . . . . . . . . . . . . . . .  384,473 Send for full descriptive catalogue. 
Pulley. H. W. Beldsmeier . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,501 Ves.els, ice breaker for. F. W. Schiller . . . . . . . . . . . . .  38(.598 Inrrcrsoll ROllk Drl' ll CO , .  Pump. deep well. P .  A. Myers . . . . . . . . . . . . . . . . . . . . . 38(.585 Wagon .eat. W .  A .  Ladd . .  . . . . . . . . . . . . . . . . . . . . . . . . .  884,584 i\. II , Punch, M. D. Knowlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.582 Washer. See Clothe. wabher. 1 0  PAR K  PLACE, New York. Quiltin .. machine. C. F. Landphere. • . . . . . . . . . . . . . 384,264 Washing machine. Doub & Robbins . . . . . . . . . . . . . . . . 38(.311 ---
Rack. See Card rack. Ticket rack. Washmg machine, T. 'I·horn . . . . . . . . . . . . . . . . . . . . . . . .  38(.293 \ STORAGE BATTERIES FOR ELEC-
Railway. cable. E. W. Wilson . . . . . . . . . . . . . . . .  384.550 Watch case. E. C. ?happatt� . . . . . . . . . . . . . . . . . . . . . . . .  ?B4.;l46 ��� ra�����i���M�ra'i�:1 t�·t::��:�����t�e;

e
��nlt� Railway cros.ing alarm signal, G. D. & C. Rath- Watch case. Mnrflll & PerCIval . . . . . . . . . . . . . . . . . . . . .  384.380 subject of the application of storage batteries to loco. 

mann. . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . " . .  384,390 Water tank and 1ife�boat, combined, S. J. E. J org- motive purposes. Contained in SCI ENTIFIC AMERICAN" 
R '1 I t ·  G H C d' t 00. w2 oe. ' 7' 1 SUPPLEME�T. No. 62!i . Price 10 cents. To be had at al way, e ec rtc, T. • on 1C . . . . . . . . . . .  ' . . . . .  t.JO't",vu ensen . . . . . . . . , . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  tJO':I:,a U this office and from all newsdealers. Railway. electric. R. M. Hunter. .. . . . . . . . . . .  :&.576 Wheel. See Paddle wheel. Propeller wheel. -;ljI.,� .. P ... jjPiii,.r:�iii;;:;;;;;;;�;;;;,��; Railway. pneumatic, T. W. Pitts . . . . . . . . . . . . . . . . . . .  38(,:;&3 Vehicle wheel. ,. 
Railway rail jOint. M. T. Frame .  . . . . . . . . . 384.249 
Railway rails. safety flanJ.(e for. C. M. ErwIn . . . . . . 884,435 
Railway spike. C. Baines . . .  . . . .  . .  . . . . . . . . . . .  384,229 
Reel. See Bolting reel. Fishing reel 
Reel and transportation case, combined, H. J. 

MilI .. r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,32li. 384,329 
Register. See Cash register. Check register. 

Ifare register. Passen�er register. 

Winding spools. et.c., machin� for, A. IDSinger . . . .  384!446 
Windmill, A. W. Brodrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.23"� 
Wire, machine for covering and insulating, J. D. 

Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.404 
Wire stretcher or clamp, W. Havens . . . . . . . . . . . . . . .  384.255 
Wrench. J. S. Lang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 384.451 
Wrench. W. C. Perkind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38(,467 

Regulator. See lj'eed regulator. Ifeed water regu-
lator. Gas pressure regulator. DESIGNS. 

Rennet. producing dried extract of, F'. Graell' . . . . . 384,358 
Rivet, A. Kirks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,318 
Rod. See Li .. htnin .. rod. 
Roller mill. Westrup & LantaJl' . . . . . . . . . . . . . . . . . . . . . 384.408 
Rolling apparatus, W. L. Price . . . . . . . . . . . . . . . . . . . .  384.591 
Rolling mills, appliance for, D. B. Oliver . . . . . . . . . . .  384,3a2 
RolJinJ.( mills. rolls for iron. A. W. H. Collard . . . . . .  &l4,:lO8 
Rope transmission, tension device for, J. E. Hall . 384.360 
Roundabout, W. Sassack . . . . . . . . . . . .. . . . . . . . . . . . . . .  384,393 
Rubber dam adjuster and clamp, J. W. Ivory . . . . . . 384,578 
Rubber dam clamp and napkm holder, combined, 

Bonuet and millinery .tand, J. B. Clill'ord . . . . . . . . . . .  IS.37f 
Carpet sweeper casing, W. J. Drew . . . . . . . . . . . . . . . . . . 18,3& 
Costume, lady's, J. Sheils . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,38f 
Frinlle. G. S. Hensel et aI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.;j&� 
Handle for forklS, etc .• G. W. Shiebler . . . . . . . . . . . . . . .  18,387 
Knit fabrics, ornamentation of, J. P. Harriman . . . .  18,382 
Lamp, S. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.378 
Plane cutter. bench, A. �' .. les . . . . . . . . . . . . . . . . . . . . . . . .  18.381 
Skirt. L. Roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,335 
Slipper ,amp. JI . L. Hiller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.384 

J. W. Ivory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,a77 
Ruby pin setter. P. Ramser . . . . . . . . . . . . . . . . . . . . . . . . .  384.544 TRADE MARKS. 
Ruling' machine, Barnard & .f{napp . . . . . .. . . . . . . . . . . 384,497 
Safes and vaults, operating mechanism for doors Beer. soda, and mineral waters, lager. Ludorll' & 

of , A. Kirks . . . . . . . . . . . . .  � . . . . . . _ . .... . . . . . _ . . . . .  �.2G2 Nacke . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  15,594 

�ampliu .. apparatus, automatic. A. Bradford . . . . . .  384.420 Butter, Pfister & McKey . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  15.tiOO 
Sash balance. W. C. MercKeI. • .  H . . . . . .... . . . . . . . . . . . . .  384,459 Cigars anel. Mmoking and chewin� or plug tobacco, 
Sash fastener. G. II. Aylworth . . . . . . . . . . . . . . . . . . . . . .  384,55.� lJi8t�f

E
ec
l
���� "I'iq'�id' "a' �d"p"o'�d��" 'W" pe' �;��� "&' 

15,585 

Sash fastener. E. W. Luce . . . . . . . . . . . . . . . . . . . . . . . . . .  384,5:15 ' • . 

Saw handle. J. BeauUeu . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  384,500 Ext���t: �f ·��������iii�·���·����d: �'�tr��t '�f' j'�� 15.W8 Sawmill, band. 'V. Gillis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,252 maica ginger, liver and kIdney pills, and cough Sawmill dog. Anderson & Smit1L . . . . . . . . . . . . . . . . . . .  384,:)28 sIrup. KiI .. ore & Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . 15.f>88 Scale pan. H. J. Henrlchson . . . . . . . . . . . . . . . . . . . . . . . .  684.250 GinJ.(hams. Berk.hire Manufacturing Company . . . .  15.584 Scale. prescription weighing, C. H. Fitch . . . . . . . . . .  384,247 H i d J F N I 15 -9 Scales for welj!hing rail way cars, Ballard & epat c componn , . . ea . .  . . . . . . . . . . . . . . . . . . . . . .0. 7 

Fisher . . . . . '. ' . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . .  384;495 Laundry preparations, J . Ascough . . . . . . . . . . . . . . . . . . . 15,583 

Scarf, neck. W. I. Welnberg . . . . . . .... _ . . . . . . . . . . . . . . 884.484 Liniment, Ointment., and condition powders, T. 
Seal lock. O. C. Pratt . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .  384.542 Veazie. . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.004 

Seat. See Wagon seat. Medicated foods. A. Horlick . . . . . . . . . . . . . . . . . . . .. . . . .  15.581 

Seed machine for delintin .. cotton. Weatherhead Medicinal preparation for the cure of diseases of 

sew�n�:�;����· �;;'�;�id�rt��' �t;��h';;��'t: ;,,:. w: 384,
34
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J h 00' 257 
Grisbaugh . .  . . . . .  . . . .  . .  . . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . 15.586 o nson . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . ..,.., Medicine for borse. and cattle, �'l. J. Leimer . . . . . . . 15,59'J Sewinj;t ma.chine sbuttle ant. Shuttle operating Medicine for the cure of rheumatism and chronic mechanism, W. E. Bennett . . . . . . . . . . . . . . . . . . . . . . 384,230 

Sewing machines, presser foot for button, W. E. blood diseases, C. F. Kirkendall . . . . . . . . . . . . . . . . .  15,589 
Bennett. .  . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 384,231 . Mineral water and mineral salts and pastils and 

Sbafts, reg-ister and recorder tor revolving, 8. M. troches made from the salt. Koenig Wilhelm's 
Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384.479 Felsenquellen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.500 

Shank burni.hing device, A. Harden . . . . . . . . . . . .  38(,5.3 Polish. leather Oil, H. J. Mox Stosch . . . . . . . . . . . . . . . .  15,6!):l 

Sh I t S S h :384 39' Razors • •  afety. H. B. Leach . . . . . . . . . . . . . . . . . . . . . . . .  15.591 aw s rap. . c euer. . .  
. . . . . . . . . . . . . . . . . . . .  , 

-
• a Remedies for promoting the growth of the teeth Sheep shea.ring machine, G. Hichardson . . . . . . . . . . . . 384.545 and bones, Reynolds Manufacturing Company .  15,602 Sheet metal, device for forming letters and de- Remedy, croup, H. C. Peckham . . . . . . . . . . . . . . . . . . . . .  15,599 signs on, J. O'Connor. . . .  . . . . . .  . . . . . . . . . . .  . . . .  384,:->31 Remedy for phthisis. neurasthenia, constipation , Ship'. 10J.(, E. E. Haskell . . . . . . . .  . . .  . .  . . . . . . . . . . . . . .  38(,362 I R & C Shoe cla.p. J. J. Unbehend . . . . . . . . . . . . . . . . . . . . . . . . . . 384,309 and intestina indigestion. eed arnrick . . .  15,601 

Signal. See Railway cros.inJ.( alarm signal. Sirups for couJ.(hs and colds. Marvelous Cough 
SiJ.(nal sy.tem. police electric. C. E. Scribner . . . . . . 384.476 Sirup Company . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.595 
Siphon. �'. H. Gile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,251 Wine, champagne. G. H. Mumm & CO) . . . . . . . . . . . . . . .  15.596 

Wine, cbnmpaane, Veuve Pommery Fils & Co., Sled brake. I. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  384.548 
15,605 to 15.607 Snow plow. J. B. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  384,522 

Soldering machine, can, J. O'lferrall . . . . . . . . . . . . . . . .  384,464 
Spectacle bridge. G. Johnston . . . . . . . . . . . . . . . . . . . . .  384,260 
Spectacle temple, M. A. Vanderwaag . . . . . . . . . . . . . . .  384.481 
Spinning machines. bearing for tbe journals of 

lower drawing rollers in. J. Booth . . . . . . . . . . . . .  384.344 
Spinning mule. vertical, H. T. Bardwell . . . . . . . . . . . .  38(.496 
SprlnJ.(. See Vehicle sprlnJ.(. 
Station indicator. automatic. Bachlotte. Jr . •  & 

Farris. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  084.493 
Steam boller, .ectional. J. A. Gro.hon . . . . . . . . . . . . . .  334.:l13 
Steam chest •• apparatus for automatically lubri· 

9�t..Q"', �I Jrit'�t.rl.4:f:1( '" " . . • . .. . • •  , \ \ . \ \ . t \ \ � · w,�. 

A Pl'Inted copy of the .pecilication and drawing of 
any patent in the foregoing Ii.t will be furnished from 
this office for 25 cent •. In orderlnJ.( plea.e state the name 
and number of the patent de.lred. and remit to Munn & 
Co., 361 Broadway, New York. 

Canadian Patent. may now be obtained by the 
inventor. for any of the inventions Damed In the fore
going 1i8t, provIded they are .Imple. at a cost of $40 
each. If complicated. the cost will be a little more. For 
full Instruction. address Munn & Co., 361 Broadway. 
NIAll' YgJ"lr:. 'Hh�r f'i""if:ttf(o IAft$;'!t"-t .. "q)"" NI9 �9 9l;tt$iD9�f 

PROPULSION OF STREET CARS.-
A paper by A .  W. Wright. in which an endeavor i. made 
to solve the problem as to the amount of power reqUired 
to st1.rt R street car and keep it in motion under average 
conditions. Contained in SCI I';XTTFIC AMERICAN SUP� 
PLEMENT, No. :>33. Price 10 cents. To be had at this 
office and from aU newsdealers. 
INVENTORS and others desirin,J new articlesmanufac. 
tured and introduced, address P. O. Box 86, Cleveland, O. 

WOOL HAT MAKING. - FULL DE-
sCription of the process.-W( 01 wHshing, cJlrding and 
forming, settling, bumping and washing out, stretcb� ��1, ��:f:;:?��6�ki�:.
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AMEItICAN SUPPLE>IENT. Nos. 626. IN ,"" and 6�9. 
Price 10 cents each. To be had at this office and from 
all newsdpalers. �ACUIN IST S 'SUP '" l.ATH E S V \oo; 

P S E N O  1 3  C E NTS 'P CHUC K'S ""OOL 
FOR. I L. L U S T RAT E D  CATALOG U El.,.t: ............... \.."'�SCREWS 

M O NTGOMERY &CO 1 0 5  F U LTON S T. N .Y. J' o�\ CAlLI"."" 

ELECTRIC WELDING.-A PAPER BY 
Prof. Elthu '!'homson, giving an account of a new way 
�!nr;}��

i
�u�Pn� ��r��Ne���c;� �fe�e

e
�l�l ��1i���ft��Jil!; 

of the same or of dllferent kind.. \\' ith 4 figures. Con
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
S9�. Price 10 cents. To be had at this office and from 
all newsdealers. lrRI�T PRESS $3. Circular size $8. News

paper size U4. Type setting easy � 
rinted directions. Send 2 stamps our Wnfor catalogue "resses. type,. cards, 

CARDS
&c., to factory, KELS.EY <It CO. 

Menden, Conn. 

S C I E N T I F I C  B O O K  
C A T A L O C U E , 

RECEN T L Y  l' V U I,ItSHED. 
Our new catalogue containing over 100 pages, includ .. 

ing work. ou more than fifty different subject.. WIJI be 
mailed tree to any address on application. 

lUUNN & CO • • Publishers ScientifiC American. 
a61 B roadwRY. N ew York. 

TRAMWAY. FLEXIBLE GIRDER.-DE
��ft����i�: ��Hr��g��y:���it����:f:�:� :o���; 
wire tramway. With 21 flgures. Contained in SCIENT!
FlO AMERICAN SUPPLEMENT, No. !i9:>. Price 10 cents. 
To be had at this offic" and from all newsdealers. 

ELECTRIC  L IGHT AND  POWER.  
Edco system o f  Arc and Incande.cent Lighting. Di

rect or in connection with the Storage Batterle. of the 
Electrical Accumulator Co. Dynamos. Motors, Lamps, 
Bat

.j,
e
B'iE' ;;'i��T\�� E1:�fJA"�

S
J()P�\�:iuPANY 2240 Carter IStreet. l>hlladelphia. 1>a. 

© 1888 SCIENTIFIC AMERICAN, INC.



ILLUSTRATIONS,  
A 

Air pump governor . . . . . . . . . .• . . • • .  233 
Au snip. Morgan's . . .  . . .  . . . . . . .  6 
Alarm, fire. W cst's . • . . . . .  . . .  . . .  196 
Alarm for clock . . .  . . . . . . . 155 
AmmunltIOn case . . .  . . ,  . . .  . .  98 
Anchors. attachment for. . .  • . . 21 1 
Aqueduct Roman, Nlmes ' "  . .  231 
Arch. Roman, Heims . . .  . . .  . . . . •  361 
Armadll)o. dwarf.. . . . . . . . _ . • . • 375 
Attraction. capillary . .  , . . . . . . .  . 345 

R 
Bag holder. . . . . . . . . . . • . .. .  274 
Hag hold er. FIscher's . . .  ' " . . . . . .  200 
Bakery. field . . . . .  . . .  . . . . 246 
Ball ejector. Calder·s . . . . . . . . . . . .. 226 
.BaH and resonator. . . .  . . .  . . . .  . .  105 
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Baih apparatus . . .  . . • . . .  . . .  . . .  131 
Bel1 . inva.lId, Crosby • • . . . • • • . . • S07 
Bel l cord couplm". . . . . . . .  . . .  1 8  
Bel l .  electric. Stocker' . . . . . . . . . . .  114 
Belt stretcher . . . . .  . .  . . . .  197 
Belt tIghtener, Bowman's . . . .  227 
Benbow, guns of . . . . . . . . . . . . . . . . . .  lI8 
Rmdmg for books . . . . . . .  " . • .  " . .  18 
Bud of paradise . . . . . . . . . . . . .  . . .  278 
BIt, bridle . . . . . . . . . .  . .  . . . • •  . .  HH 
Boat, life . . . . . . . . . . . . . . . . . . . .  66 
Bo�t. life, Amelio's . . . . . . .  . . . .  83 
Bol er. steam . .  . .  . . . . . .  195 
BOller, steam. Gentry's . . . . .  89 
BOller, steam. Leightham's . . . . . .  ]00 
BOllers. pIpe couplJng . . . . . . . . . . . .  116 
Bolt for bone black . . . . . . . . . . . . . . . 341; 
Booth. James C.. . . .  . .  . . . . . . .  3.,9 
BlastlDg' p ug, Winder's . . . . . . . . . .  168 
Brake block, POSS�)fl'S • • • • • • • • • 164 
BrIck handlmg apparatus . . . .  . . .  35 
Brtdle bit . . . . . . . .  181 
BrIdge buildmg, Penn. R.R.. . . . . .  RI 
Bridge. draw. largest . . . .  . . . . . . .  S99 
Bndge, Harlem RIver.. . .  . . .  . .  95 
Bridge. hh;h span, novel . . . . . . . . .  803 
Bnd�e, PoughkeepSie. . . . . . . . . . . .  63 
BrUSh. pamt, brIdle . . . . . . . . . . . . . . 2n 
BrUSh, tooth, novel . . . . . . . . . . . . . . .  200 
Buckle, suspender . . . . . . . . . . . . . . . .  290 
BUlldmg fl'Onts . . . . . . . . . . • .  200 
Buoy. self-lummous . . . . .  . . .  . . . . . •  S4 
Butter tUb, Howe's . . . . . . . . . . . .  243 
Butterflies. preparation . . . . . . . . . .  297 
Button, collar or cuff . . .. . . • . .. . . .  164 

c 
Cable griP. Carr's . . . . . . . . . . . . . . . .  322 
Cabmet. powder and shot . . .  . .  3,9 
Camphor mov�ments of . . . . . . . . 3J9 
Canal, Panama. locks of . . . . . . . . . .  166 
Canopy for chaIrs . . . . . . . . . . . . .  3,6 
Car-axle box . . . . . . . . . . .  35 
Car couplIng, Brown's. . . . .  . . . . . .  131 
Car couphng. Dawson·s . . . . . . . .  149 
Car coulJling Reed's . . . . . . . . .  196 
Car couylmg, !:tutledge·s . . . . . . . . .  339 
Car couphng, Sampson's . . .  . . . 32'2 
Car couplIng. \\ Ineland's . . .  . .  . 2:t8 
Car couplIngs. IflnglIsh . . . .  . . . .  . 262 
Car couplmg. Collms· . . . . . . . . . . 387 
Car fan . . .  . . . . . . . . . . . . . .  387 
Car heater, Wardle's . . . . . . . . . .  281 
Car heating apparatus . . . . . . . . . . . .  6 
Car, railway, N Iehoff s. . . . . . . . . . .  281 Car replacer: Holliday's. . •  . 116 
Carbon diOXIde absorption . . . . . . .  295 
Cap shield tor cartrIdges . . . . . . . . . 243 
Capitol building Albany . . . . . . .  143 
Uarriage, e ectrlC . . . . . . . . . . . .  82 
8:�[�r8;e '����r,�!���;s .:: . '243, � 
Cattle. collar for . . . . . . . . . . . . . . . . . .  387 
Celling of capitol . . . . . .  . . . . . . . . . . 143 ChaIr and swing, Bastian's . . . . . .  356 
Chair hammock . . . . . . . . . . . . . . . .  3i2 
Chair l ife preserVIng . .  . . . . . . .  340 
ChaIr, out-of-door . . . . . . . . . . . . . . .  , 116 
Channels. New York bay . . . . . . . .  84 
Check row attachment . . .  . . , . 3Z3 
Chimney cowl . . . . . . . . . . . . . . . . . . . 3,0 
Chlamydosaurus . . . . . . . . . . . 215 
Circuit closer. electric . . . . . . . . .  114 
CIty of New York, steamer . . . . . .  226 
Clamp. Hathaway's . . . . . . . . . . . . . . .  389 
Clasp, LeWIS' . . . . . . . . . . . . . . . . . . . . .  276 
Cleat. Hawley's . .  . . . . . . . .  . . .  . . .  67 Clock, alarm, new . . . . . . . . . . . . . . . .  35 
Cloth cutter, Rles'. . . .  . . . . . . . . . . .  3IY1 
Clothes frame. Burgess'. . . . . . . •  83 
Coora. the . . . . . . . . . . . . . . . . . . . . . .  22 
Cohe.lOn of lead. . . .  . . . . . . . . . .  163 
CoUur button. . . . . . . . .  . .  . . . . . .  1 M  
Collar for cattle . . . . . . . . . . . . . . .  387 
Comet, :--outh African.. . . .  . . . .  217 
Commutator for electric motor . •  325 
Copy holder, \I aas' . . . . . . . . . . . . . . .  387 
Corliss, George H . . .  . . . .  . . . . .  3!3 
Copperhead. the . . . . . . . . . . . .  103 
Cot foldmg', Porter's. . . . . . . . . .  . 403 
Counter, Harding's . . . . . . .  . . . . 83 
Couplmg, car. Brown's . . . . . . . . . . 131 
CouplIng, car, Dawson's . . . . . .  149 
Couphng, car, (JollIns' . . . . . . . . . . .  S87 
Coupling. car, Reed's . . .  . . . . . 196 
COuplIng, car, Houtledge's . . . . . . .  H29 
Couphng, car, Sampson' s  . . . . . . . .  822 
Couphng car \\ Ineland's . . . . . . .  m 
( ou�l mg, Inpe . . . . . . . . . . . . . . . . . .  116 
CouplIng, thill .  Knapp's . . . . . . . .  51 
CouplIngs, car. ��nglJsh.. . . . . . .  262 
CourIer, ss., engInes of . . . . . . . . . . .  146 
Cowl, ch1mney . . . .  . . . . . . . .  . . . . .  370 
Crane, wharf, 12-ton . . . . . . . . . . .  :c!75 
Crane. 25-ton . . . .  . . . . . . . . . .  . .  . .  19 
CredlRtory. Pere la Chaise . . . . . .  lJlO 
CrUIser Ir,--ne . . . . . . . . . . .  . . . . . . . .  279 
Culf button.. . . . . . . . . . . . . . . . . . . . . .  164 

]) 
Dessert experiment . . . . . . . . . . . . . . .  201 
Desk, caJigraph . . . . . . . . . . . . . . . . . . .  Z74 
Dogs, field prIze . .  . . . .  . . . . . . . . . .  327 
Door closer. Rodecap's . .  . . . . . . . 212 
Door fastener. Kendall 's . . . .  . � Door opener electrIC . . . . . . . .  . . . .  127 
DIamagnetism . . . .  . . .. . 2 1 4  Draught equalizer, Fell's . . .  . .  211 
Dredger . . .  . . . .  79 
Dredging sloop. . .  . . . . . . . . .  . 8-! 
Drill !  hand. for mIners . . .  . .  . . .  242 
Drilling macbIne. . . . . . . . . .  ' " 259 
Dynamo. expellments on. . . . .  . 238 
Dynamo for SSe Victoria . . . .  " 41 
Dynamo. principle of . . . . . . . . . . .  244 
Dynamos. drivmg gear for . . . . . . .  8 

E 
Eagle, sea, Pallas' . . . . . . . . . . . . . . . .  158 
Eg�, ostrIch. eXIJIOSIOn of . . . . . . .  249 ElectrIC beli , Htocker's . . . . . . . . . . .  114 
Electric carnage. . . . . . . . . .  . ,  82 
ElectrIC circuit closer . .  . . . . .  . . •  114-
..ElectrIC door opener . . . . . . . . . . .  127 
ElectrIC lI"ht on ship . . . . . . . .  114 
Electric hghting ships . . . . . . .  . 41 
Electric motor, simple . . . . . . . . . . 165 
Elect l lo shoe bl,lckener • .  . .  127 Electnc speed indICator . . . . . . . . .  25.Q 
E ectric stove. . . .  . . .  . .  . . . . . . .  127 
ElectriC typewriter . . .  . . . . . . .  73 
Electricity. static. experim . . . . . .  80S 
Electro.magnet, expernnents . . . .  214 
I<lectrolysis of water . . . . . . . . . . . .  28 
Elevator. hydraulic . . . . .  . . . . . . . .  6 

:�"..';:�':'�or'lls��2mch·:P::: :::::: 34� 
Engine. pumplllg . . . .  . . . . .  • . 4 
:���:: ;r:::ri . : ' : : : : : : " : : : : : : : : . : � 
Engines. hOisting . . . . . . . . 385 
Engines of Vesuvius . . . . . . . .  . . 313 

f�illg��o��G�:n�t�'S9��.U�i��:::� t� Pump, La Point's . . . . . . . •• • . . • • • • . .  8S 
Experiments, FouCault's . . . . . , . . . .  214 

Puzzle, novel. . . . . . . . . . . . . . . . . . . . . . 23 
Experiments, scientific . . . . . . . .  ., . .  201 Q 
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. .  : : : : : '  A� Fire extInguisher, Durant's. . . . . . . 82 Fire extinguisher for curs . . . . . . . .  7 Floal handle, Mason's . . . . . . . . . . .  51 Food labpratory. Goshen . •• . . . • . � Force. centrifugal . . . .  . .  . . . . . . .  , 201 
�g�7:g:t�����':,iiA-::�::::::::::: I�� FruIt jar. John's . . . . . . . . . . . . . . . . . .  2m 

G 
Garment protector. . . .  . . .  . .  . . . . .  260 
Garments. renovating device . . . .  229 
Gas, natural. burnIng . . . . . . .. . . . .  SS6 
Gas wells, Fort Scott . . . . . . . . . . . 25 
Gates, Berning's . . . . . . . . . . . . . . . . . . . 328 
Gate, I l otcber's . . . . . . . . . . . . . . . . .  292 
Gate. improved . . . . . . . . . . . . . . . . . . .  291 
Gauge, extenSIon • . . . . •• . • . . . . . . . .  195 
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Gear. driVIng, for dynamos . . .  .• 8 
Gear for vehicles. . . . . . . . . . . . . . . . . .  66 
a��r.��� v �i������ed: . : : : : : : : : :  � 
Gorilla. the . . . . . . . . . . . . . . . . . .  135 
g�it���:��f.�tri-iS'::.:: : : : : : : : :  m 
GraIn wei�hlnll machine . . .  . . . . 137 Grape seed extractor . . . . . . . . . . • . .  324 
Grate, Dunning's. . • . . . . . . •  • . . . . . .. .  9!-J 
Grate. fUI nace, new. . . . .  . . . . • .  . . . .  18 
a::;'.idi�;umachii,.e. Com.iitock'.: :: l�i 
Grubber. lmlJroved . . .  . . . .  . . . .  200 
(t-ullrd-rall for wheeJs . . . . . . .  . . . .  51 
tiuDboats, U. �., launch of . . . . . '" 287 
Guns of the Benbow. .  . . . .  . . . . . . . 118 

H 
Harbor, New york, lmprovem'ts. 79 
HaulIng engines. endless rope . .  ,. 326 
Haupt, Lewis MO o . . .  . . . . . . . .  . . . . . . 119 
Hay stacker. Hienlen's . . . . . . . . . . .  211 
Hay unloader and stacker. . . .  164 
I l ayden, F. V . . . . . . . . . . . . . . . . .  9 
Heater car, Wardle's . . . . . . . . . . . .  281 
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I I  msting machinery . . . . . . . . . . . . . . .  �391 Holly Manufacturlng;Co . . . . . . .  2 
Hoot expander. . . . . . .. . . . .. . . .. . .  . . . S72 
Horse detacher . . . . . . . . • . . . . . . . . .  196 
Horsesh0e. Howell's . . . . . . . . . . . . . .  259 
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6� 
House. artistic, cheap . . . . . .. . . . . . .  183 
House, cOUlltry . . . . . . . . .. . . . . . . . . . .  265 

I 
Ice creeper and skate ... . . . . . .  . . . . .  98 
Inclinometer . . .  . . . . . . . .  . . . . . . . .  131 
Induction. magnetlc . . . .. . . . . . . . ... �3 
Irene. Cruiser . . . . . . .  . .  . . . . . . . . . .  279 
Ironclad Itaila. . . . . . . . . . . . . . . .  . . . .  319 

K 
Kites, Chinese . . . . . . . . . . . . . . . . . . 185 
Knapsack, Merriman's . . . . . .. . . . . . .  194 
Knlle grInder, Comstock's .. . . . . . .  131 

L 
Lantern. magi", portable .. . . . . . . . .  391 
Ladder step. Whitley's . . . . . . . . . . .  211 
Lamp, night . . . . . . . . _ . . . . . . . . . . . . 345 
IJamp, pneumatic . . . . . . . . . . . . . . . .  199 
LastIng tool, Jacques' . . . . . . . . . . •  324 

t��: �fnfJ::ton: appar . . : : : : : : : : :  iM 
JJead. cohesion of . . . . . . . . . . . . .. . . . . . 163 
Level , spirit . . .  . . .  . . . . . . .  131 
Lever and ratchet mechanism. . .  52 
LICk. James . . .  . . . . . .  . . . . . . .  . . .  163 
Life boat . . . . . . . . . . . . . .  . .. 66 
LIfe boat. AmelIo's . . . . .  . . . . .  . . . .  � LIfe hoat WIth oil bag . .  . . . . . . .  406 
Llghtnlng, remarkable escape . . • .  SSS LIzard. horned . .  . . . . . .  . . . . . . . . . . 169 
Lock. alarm . . . . . .  . . . . .  . .  . . . . .  2'J7 Lock, nut, new . .  . .  . . . . . . . . . . . .  212 
LOCk. nut. Rennie's. . . . . • . . . .  . . .  290 
LOCk. nut, Vaughan·s . . . . . . . . . . . . . 356 
Locks of Panama canal . . . . . . . . . .  166 
LocomotIve. postal, service. . . . .  88 
Locomotives, colliSIOn of . . . . . . . . .  822 

Jl[ 
Magic. Indian . . . . . . . . . . . . . . . . . .  327 
Magnet, cannon, King's . .  . . . . . . • 15 
Magnet for electro-motor . . . . . . . .  229 
1\1 antel. sheet metal. . .  . . . . .  . 35 
Mastodon . . . . . . . . .  . . . . . .  . .  . . . .  . 39 
���Id��elns�r���nt· : · : · : : : � : : : : :  ��� Meter. water, siphon . .  . . . . . . . . . . .  18 
M ihtary applIances . . . . . . . . . . . . . . . .  246 
Mill. pamt. . . . . . . . . . . . . . . . . . . . . . . .  138 
Monkey, Cuban . . . . . . . . . . . . . . . .  71 
Mortising machine. attachment. 8 
Motor. electriC, slmple . . . . . . . . .  165 
Motor, thermo Hargreaves . . . . . . . 134 
Motor, wmdmill . . . . . . . . . . . . . . .  3:al 
i\ l ountains, Russian . . . . . . . . . . . . aHa 
Mower. lawn, new . . . . . . . . . . . . . . .  211 
Mucilage hottle. Pearl. . . . . . . . . . . .  260 
Music chart, .'lason's . . . . . . . . . .  34, S23 

N 
Nail tongs . . . . . . .  . .  . . . . . . . . . . . . . .  67 
.Newton's laws, apparat .... . . . . . . . .  137 Nut lock. new . . . . . . . . . . . . . . . . . . . .  212 
Nut lock. RennIe's . . . . . . . . . . . . . . .• 200 
Nut lock. Vaughan·s . . . . . . . . . . . . . .  356 

o 
Oar and oar lock . . . . . . . . . . . . . . . . . .  356 
Observatory, Lick . . . . . . . . . . . . . 159. 867 
8:1 �fs1�t�f���C:z��.f,��. : : ·  . : : :  � 
Okomte wire. testlllg .. . . . . . . . . . . . .  115 
Oracle, magnetic . . . .  . . . . . . . . . . .  5 
Ore apparatus, to examine . . . . •  291 

p 
Paddle belt, Silsby's . . . . . . . . . . . . .  291 
Panama canal locks. . . . . . . . . . .  . . .  166 
Paint brush bridle. . .  . . .  . .  . . . . . .  227 
Paint mill . . . . . . .  . . . . . . . . . . .  183 

H Pedal point " mechanism . . . . . . .  402 
Phonoplex telegraphy . . . . . . . . . . . .  180 
Photography. beetle . . . . . . . . . . . . . . .  406 
PhYSICal and chemical change . . . .  281 
Piano. grand, Mason & Hamltn . .  402 
Pictures. shadow. .  . . . . . . . . . . . . . . .  120 
Piue coupling . . . . . . . . . . . . . . . . . . .  116 PIpe covermgs . . . . . .  . . . . . . . . . . 98 
Pipe cutter, simple . . . . . . . . . . . . .  66 
�i:���[;�I;..E��t�:·niiWhiiie::::: � 
Plows. attachment fur . . . . . . . . . . . 227 
Pre�s. copying, simple. . . . . .  . . . . . .  89 
Pre�8. printiDil. Cole's . . . . .  ., . . . . 292 
Presses, hand and power. . . . . . . . .  98 
Pressure, atmospheric . . . . . . . • . . . . 201 
Pruning Implement . . . . . . . . . . . . . .  217 

Quilter. Davis· . . . . . . . . . . . . . , . . . . . . .  181 
R 

Rail loading machine. . .  . .  . . . . . . .  23 
Hail pad. Improved . . . . . . . . . . . . . . . .  3<10 
Railroad tie, Hawley's . . . . . . . . . . . 2lU 
RaIlroad wagon . . .  . . . . . . . . . . . . . . 182 
�::l::� ��fii;1:,��0:';'ii tie: : : : : .  : : : �} 
Hallway wreck . .  . . . .  . . . . .  38 
Ratchet and lever mechanism . . . , 52 
Rattlesnake. 1 1 .  M. 1>. . . . .  . . .  . .  383 
Register, hot atr . . . . . . . . . . . . . . . 3(fi 
ReSidence . . . . . . . . . . . . . . . . . .  871 
Residence, suburban. . . . . . . .  . . .  265 
Resonators . . . . . . . . . . . . . . . . . . . . . . . .  ' 1U5 

s 
Saw gauge. Nixon's . . . . . . . . . . . . . . .. 67 
:3aw gummer. Romer's . . . . . . .. . . . .. .  854 
Saw holder, S ater's . . . . . . . . . . . . .  007 
Saw table adjuster . . . . . . . . . . . . . . .  200 
SaWing machine. Frank's. ' . . . ir.!3 
Scale. counter. new . . . . . . . .. 307 
Scale. pocket. Watt's . . .  . . . . . .  212 
Scale weighing, Thomson's . . . . . . 149 
Scientific app .• manufacture . . . . .  25.') 
Scissurs and file . . . . . . . . . . . . . . .  61 
Seed tester. Goetz's . . . . . . . . . . . . . .  51 
Shadow pictures. . . .  . .  . . . . . . . . . . . .  120 
Sheep. Airlcan. .  . . . . . . . . . . . . . .  55 
Shelves. movable. Comfort's . . .  19 
Shingling gauge . . .  . . . . . . . .  . .  . . .  370 
Ship. air, 1\l organ's . . .  . . . . . . .  . . .  6 
Ship of war Texas . . . . .  . . . . . . . . 351 
ShIp provided With oil bag . . . . . . . .  406 
Shoe blackener, elect de • . • • . . • .  ' " ] 27 
Signal, block. Peterson's . . . . . .  389 
Signal. rallwa)'C Rathmann·s . . . . . .  <103 
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SleiJ<1! kne". Hennessy's . . . . . . . . 228 
Snow shovel, rotary. . . . ..  _ . • . 271 
Sound. re-enforcement of. . . . . . .  105 
Spark arrester . . . . . . . . . . . . . 259 
Spectroscope. Lick observatory 374 
Speed indlcawr. e lectric . . . . . . . . .  259 
Spindles, handmg . . . . . . . . . . . . . . . . .  8'10 
Spring for vehicle; . . . . . . . . . . . . . . . 228 
Stuble at Babylon . . . . . . . . . . . . . . . 1 9!1  
Stand to show goods . . . . . . . . . . . .. 1M 
Steam boiler, feed. . .  . . . . . . . . . .  195 
Steam boiler. Gentry's . . . . . . . . .  89 
"Iteam boiler. Leil'htham· . . . . . . . .  101 
S'team carriu((e. Vlvot'S . . . _ . . . . . 295 
8team engine . . . . . . . . . . . . . . .  . .  . .  , 297 
Steam tricycle . . . .  . . . . . . . . . . .  102 
Steamer City o f  New York . . . . . .  2'16 
Steering appa.rutu8 . . . . . . . . . . . � . .  J28 
�teerjng Ilear. Rushton's . . • . . . . . .  370 
Store and stable . . . . . . . . .  . . .  . .  371 

�tg�:,b�y�:tJc�� : � : � � : :  : . : : : - : : : : W� 
Stringer. Mason & Hamlin. . . . . .  41J'J 
Stud. col lar . .  . .  . . . . . . . . . . . .  1M 
Stub holder. check book . . . . . . . . .  197 

Stump puller. simple . . . . . . . . . . . . . .  247 
Suspender buckl.. . .  . . .  . . . . . . . . .  290 
SWitch, portable . . . . . . . . . . . . . . . .  116 
switch . rall way . . .  . . . . . .  . . . . . . . .  322 
Switch� ratlway. Brown's . . . . . . . .  194 
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Wire. barbed. patent. . . . . .  . . . . . . .  16 
Wires, electriC. danger . . . . . • . • . . .  361 
Wire •• electric. overhead . .  . . . . . .  20 
Wires. electriC. supervision . . . . .  274 
Wires, e lectric, underground . . . .  826 
Wires. Insnlated . . . . . . . . . . . . . . . . . . .  *115 
Wires. telegraph. In ChUl . . . . . . . . .  100 
Wires. underground. New York 96 
W omen. successful. . .  . . . . . . . . . . . .  225 

��� f�::' i��?o":��'waier:" : ' : :  � 
Work and wages In Holland . . . . . .  388 
Workshop management . . . . . . . . . . 180 
Wren. the canon . . . . . . . . . . . . . . . . . . .  263 
Wrench. gas pipe . .  . . .  . . . . . . . .  ·19 

Y 
Yoke. neck, fastening . . . . . . . . . . . . *24� 
Yellow River of China . . . . . . . . . . . .  261 
Yorktown, gunboat. launcb . . . . . "23'l 
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H E N R Y  CA R E Y  B A I R D  &. CO. 

laaustrial PubUahers. Booksellers, aad Importers, 

81 0 Walnut St • • Philadelphia. I'a .. U. S. A. 
�Our new and Revised Catalogue of Practical and 

I'!cientlfic Books, SO pages, 8vo. and uur other Catalognes 
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to any one in any part of the world who will furnish his 
ad(Jress. 

ARGHITEGTURAL BOOKS. 
Usefu l ,  Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta.
ble, either In the country or city, or any bulider wishing 
to examine the latest and best plans fora church, school 
house. c lub house, or any other public huildlng of high 
Or low cost, should procure a complete set of the ARCHI
TECTS' AND BUILDERS' EDITION of tM SCIENTIFIC 
AMERICAN. 

The InformAtion these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they will 
lind the work suggesti ve and most useful. They contain 
colored plates of the elevation, plan, and detail draw
ings of !llmost every class of building, with specifica
tion and approximate cost. 

}'our bound vol umes are now ready and may be ob
tained, by mall, direct frfOm the publishers or from any 
newsdealer. Price, $2.00 a volUme. Stitched In paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

Jtitufifi t �mtritJu. 

HISTORY OF THE ELECTRICAL ART 
in the U .  8. Patent OIDce.-By C. J . Kintner. An Inter
e.ting history of the growth of electrical science in this 
country, and notices of some of the more important 
mOdels In possession of the Patent OIDce. Contained In 
SCIENTIFIe AM>;RICAN SUPPLEMENT No. 1i 4 4 .  Price 10 
cents. To be had at this oIDce and from all newsdealers. 

GHARTER'S GAS HNGINH. 
2 to 25 H. P. The Simplest, most Reliable, and 

Economical Gas Engine 
in existence. 

An impulse at every revolution. 
Perfect steadiness �uarR.nteed 
for Arc or Incandescent ElectriC 
Lights. 
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hoUl' to Mch indicated H . I'. 

A l'el'fectIy Safe Motol' 
for All Place8 nnd l'nrpose8. 

New York Agent JOHN J. BOCKrn. H Dey Street. 
Chicago Agent, H. H. LATHAM, 318 Dearborn Street. 

Will iams & Orton Mfg. CO. 

Steam ! Steam ! 
We build Automatic En!tines from 2 to 200 H. P .• 

equal to anything in market. 

A. Large Lot of 2, 3 and 4·H. Engines 
With o r  without boilers, low Cor easb. 

B .  W. PAYNE &, SONS,  
Box 15, Elmira.. N. Y. 
GOVERNMENT BREEDING FARM FOR 
Cavalry HorRes.-A paper by Lieut. S.  C. Robertson. U. 
S. A . .  outlinIng a plan for the establishment of a hreed
ing farm for horses maIntained and control led by the 
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PJ.EMENT, No. 606. PrIce 10 cents. To be had at this 
oIDce and from ali newsdealers. 

MUNN & CO., Publishers, 
361 B d N Y k P. O. B ox 148. roa way; ew or . ------'-'---�----------STERLING, ILL. 

T E L E S C O P E S - THEIR HISTORY 
and the discoveries made with them.-By Prof. E. S. 
Holden. An interesting historical paper. discussing the 
development of tbe telescope from the time of GaliIeo 
up to the present day. Contained in �CIENTIFIC AMEur
CAN HUP I'LEME"T. "o. ti'lll. Price 10 cents. To be 
had at tbls office and from all newadealers. 

---_._------._---

~ 
NeW" Otto Rubber Tire B I CYC L E S .  
NO STRONGER BICYCLE MADE. 

..&.. W. GlJMP dz: co. , Dayton, O. 
62 Incb, factory price 160.00. our price $40.00 
1iO "  .. . .  56.00, " .. 35.00 
48 .. 50.00, .. 33.00 46 .. 45.00. " 00.00 
44: " 40.00, U 27.00 
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T
HE PEN NA. DIAMOND D R I LL & MFG.  CO. 
IIIRDS IlORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. �'Iour Mill RoUs Ground and Grooved. 

HYPN OTISM IN FRANCE. -A N I N-
teresting review ot the present status vf thiS subject, by 
Max Des8oir. Contained In SCIKNTIFIC AMERICAN SUI"
PLEMEN·r. No. 6 1  3. Price \0 cent.. To be had at this 
office and from all newsdealers. 

FORE IGN PATENTS THEIR COST REDUCED. 
The expenses attending the prOCuring ot patents In  

most foreign countrfes having been considerably re
duced the obRtacle of cost is no longer In the way of • 
arge proportion of our Inventors patentmg their Inven
tions abI'oad 

VA N ,<\ UA .-The cost of a patent In Canada Is even 
less than the cost of a United States patent. and the 
tormer lDcludes the PrOVInces of Ontariv. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani
toba. 

The nnmber of our patentees who avall themselves of 
the cheap and easy method now otfered for obtaining 
patents In Canada is very large, and Is steadily increas
Ing. 

E N C � I .  \ ND.-The new Engllsh law, which went fnto 
torce on Jan. 1st. 1885, enab :es parties to secure patents 
In Great Britain on very moderate terms. ABritish pa
tent includes England, Scotland. Wales, Ireland and tbe 
Channel Islands. Great Britain Is the acknOWledged 
finanCial and commerCial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is like ly  to realize as mnch for the patentee 
II> Enjlland aa his United States patent produces for 
him at hO'Ile. and the small cost now renders It possible 
for almost every patentee In this country to secure a pa
tent In Great Ilrltaln .  where his rights are as well pro
lected as in the United States. 

OTHE R  COU N 'I' III ES.-Patents are also obtained 
on very reasonable termR In France. Belgium, Germany. 
Austria, Russia, Italy. 8pain (the latter Includes Cnha 
and all the other Spanish Colonies). Brazil, British India 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of l'HE SCIENTIFIC AMEltICAN to estabUsh 

competent and trustworthy ag'",cies in all the principal 
foreign countries. and It has always been their aim to 
have the business of their c�!ents promptly and proper
ly done and their Intere.'H faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, Inclnding the cost for each, and othe 
information useful to persons contemplatmg the pro· 
curlno: of patents abroad, may be had on application to 
this oIDce. 

M (! N N  & C ' O  .. Editors and Proprietors of THE SCI
v.NTIFIC AMEUICAN, cordially invite all persons desirin" 
Rny information re'atlve to patents, or the registry of 
trade-marks. in tbis country or abroad. to call at their 
oIDces. 861 Broadway. Examination of Inventions. con
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, M U N N  & CO., 
Publishers and Patent SOliCitors, 

861 Broadway, New York. 
BRANCH OFll'ICES : No. 622 and 624 F Street, Pacific 

Bnlldlng, near 7th Street, Washington. D. C. 

pEiiFEC��SPA!!� I l  E 
The Koch Patent 1'lIe. for preserving newspapers, Mag
ItZlnes, and pamphlets, has been recpntly Improved and 
price reduced. subscrlhers to the SCIENTIFIC AMERI
()AN and SCIE"TIIIIC AMERICAN SUPPLEM KNT oon be 8�Plled for the low prIce of $1 .50 hy mall. or ,1.25 at the 
2 s8MMWrcpar.JER�"tll" �':.H�I:,

lde
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n .. �w��� 
every one who wishes to preserve the paper. Addreas 

MU N N  & CO •• Publishers SOIENTIFIC AKB:RICAli'. 

AIR, PURIFICATION OF. - BY D. 
Prince, M . D. An experimental st.uay in re'aUon to the 
Temova' from the air of the dust or partiCUlate material. 
supposed to produce yellow fever, small-pox. and other 
infectious disease. 1 1l1ustration.. �

ontained in 8CIEN-
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C
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Your Name on Pen &; Pencill Postpaid' I2c 
Agts. terms free with first oraer.Bigpay. • 

I Odi1ferentnllmes by exp.to one address $1  Premium Noyelty ('0., Baltimol"P., Md· Leadins Importers 45 WholeaaleStpHouse. 

LIMITING NUMBERS OF TEETH IN 
Gear Wheel_A valuable paper by George B. urant 
treating ot the ditferent methods of determining the 
limiting numbers of teeth In gear wheels when small 
f�����g�.:b'i� ��I:r:�yst�� 

C
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volute system. Un reversible teeth. With 11 ligures. 
Contained In the SCIEN']'IFIC AMEltiCAN SUPPLEMKNT. 
No. �9'l. PrIce 10 cents. To be had at this oIDce and 
from ali newsdealers. 

BARREL MACHINERY. 
E. a. B. HOLlIIES, 

BUFFALO, N. Y. 

THE DEVELOPMENT OF THE M ER-
curial Afr Pump.-By Prof. Silvanus P.Thompson, D.Sc. 
An interestinJ[ historical paper in which the various mer
curial air pumps in use from earl! times up to the present 
are classiHed and descrlhed. I. U
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ward driving pumps. 
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jector pumps. VI. Mechanical mercurial'pumps. With 
36 engravings. Contained in SCHt '\ TIFIC AMF.RH'AN 
SUPPLEM .. NT, Nos. ti'l9. 6!10 and 63t .  Price 10 cents 
each. To be had at this oIDce and from all newsdealers. 

For New and Second-hand 

:E:N"GrI:N":EB 
Address HARRIS IRON WORKS, Titusville, Pa. 

SYSTEMS OF DISTRIBUTION OF 
Electriclty.-·A lecture by Elihu Thomson, del1vered in 
the Sibley Colle-ge course. The series. multiple arc. ser ... 
ies multiple and mUlt

!f.le series. accumu]atorand indue ... 
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SCIENTIFIC A "' .. RICAN SUPPLEMENT, No. 603. Price 10 
cents. To he had at this oftlce. and from all newsdealers. 

B I T l"quare, Oval , 01' ltonnd Smooth H 01e8. 
For carpenter, cabinet, and pattern work, ,, 
��J't�PI��e:t·�o.,'f7R���d�rietaD��W�v.°rt 

H A N  C E R S PROGRESS MACHINE WORKS, 

C L U TC H ES ' A. &; F. EEO"VVN. 
• 44 Park. P�ace. JSr . 'Y. 

WEIT.YEa PATEBT FURNACE 
BOILERS OF' EVERY DESCRIPTION. 

IDE A.utomatlc Engines, Traction and Portable Engines 
ST::m.A.l.\iJ: ��.A.D R.�z..z..::mR.S� 

.anufaetured bJ Fou nd ry and Mach i n e  Department, 
Harrisburg. Pa.. U. S. A. 

GLACIAL EPOCHS AND THEIR PE-
rtodlclty.-By Adolphe d'Assier. A presentation of the 
con.lderaUons that tend to establish the fllct that the 
progressive coolinI' of the earth must, In the course of 
ages. have produced circumpolar glaciers, and that the 
periodiC and alternate return of these in the two hemi
spheres is closely connected with tbe secular displace .. 
ment of the perthelion. Contained In 8CIENTIFIC AMER
ICAN SUPPLEMENT, NOs. ti31 and 632. Price 10 cents 
each. To he had at this oIDce and from all newsdealers. 
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Cushman Chuck Co., Hartford, Conn. 
IRRIGATING MACHINERY ON 'fH E  
PaciHc Coast.-By  John Richards. An "Iaborate dis
cusslon of the modtficatlons that have had to be made 
In irrigating machinery to meet the reqUirements of 
local conditions in California. Contained in SCIEN
TIFIC AMERICAN SUPPI.F.MENT Nos. 624 and 6'lli.  
Price 10  cents each. To he had at this oIDce and from 
all newsdealers. 

W EncycIo-E Diamond L Book free, L pedia of Drills and 25C. for 
'JOO Engrav Lightning mailing it. 

ings of Hydraulic American 
W E L L  WELL Well Works, T O O L S, Machines. .lurara, Ill, 

LEAD SMELTING.-A FULL DESCRIP-
tion of the Lewis Bartlett process, by William Ramsay ; 
Illustrated with 9 engravings. Contained In SCIENTIFIC 
AMEIUCAN SUPPLEMENT, No. :i1l3. Price 10 centl. 
To be had at this oIDce and from all neWSdealers. 

ETIOLOGY OF SCARLET FEVER.-A 

�1����1�r Pe;;e�·tf��r;.-:i�esu�: o�
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cows to whIch a mild form of the disease haa been given 
by man. Contained In SCIENTIFIC AMERICAN SUPPI,E
KENT. No. 629. .l'rlce 10 cents. To be had at this oIDce 
and trom all newsdealers. 

a New Catalogue of Valuable Papers 
contained In ScIICNTIFIO AMERICAN SUPPLEMB:NT, lent 
tne ot c/uwrJO to any addre ... 

MUNN '" CO • .  1181 Broadway. N. Y. 

1'11t an Electric Bell in your house or shop. 
You 0lIl40 It 7Oi1r11ell with our COlllllltte Outfit. l'rIce" 50 01ltflt consisla of 1 Electric BelL fBattery� 1 Posh Button. 100 feet Wire, and Staples for Wire. 

O. E_ ;rONES & :eao_. 55 & 57 Longworlh, CINCINNATI, O. It is important to us that yo'!! mention this paper. 

PANAMA CANAL.-A PAPER BY DR. 
W. Nelson on some of tbe dlIDcultles to be overcome in 
the prosecution of thfs work. Damming the Chllj(I"es 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained In SCIENTIFIC AMEItICAN 
SUPPLEMENT, No. 6113. Price 10 cents. To be had at 
thIs oIDee and from all newsdealers. 

GUILD " GARR ISON 
B�<>C>H.X.Y:LV. :LV. Yo, U. s . .A.. 

Builders of Steam Pu mp8 for Water and every de
scription of Liquids or Semi.1iquids. Vncnuln I'umplI 
of the highest efficiency. Filter l're88 Pumps, A i l', 
Gafil, nnd Acid Illowe,os. Air COlnpres8ol·s. 
Boller Feed Pumps, etc, 

Van Duzen'lI ';"Bt. IAooJle Pulley «tiler HA S Highest Indorsements, 
Enviable Reputation, 
SclentlHc Pedigree. 

A two years' tes·� by conservative 
manufacturers of national reputa
tion has shown It to he the only per-
�e::. �t�!yor re�gsn"a6;:.UeWe�� 
�l�

u
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a]��:F��:ft��r���it o. 2nd � MACH INERY � �  
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers. Me

'chanlcs, Builders, men of leisure, and professional 
men, of all cla.ses, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of hooks through the mail. 
at very sma.ll cost. A comprehensive catalogue of 
useful books hy dltferent authors. on more than fifty 
dllferent subjects. has recently been puhllshed for 
free circulation at the oIDce of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for It, and It will be mailed 
to them. Address, 
MVNN &: CO . . 361 IJroadway, New York. 
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Congress, entItled . �  An act to increase the naval estab
lishment," aP

fe
roved August 3. 1886 (24 Statutes at Large. 
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Monday. the 23d day of July, 1888 for furni"hing the fol-
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and twenty (9'�) tons of steei plates from 2� to 25 pound. 
£
er square foot. (iLASS B.-Steel slwpes.-About five 
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proper curvature. from 11 to 24!>O pounds per lineal foot ; 
about ten (10) tons of 'l'-bars. of 8 pounds per lineal fOOa ����:,'��"il;-Pi�:�rIMgt�S 8�1�:����t�f':-i,?!t;�lb�':.t 
one huudred ( 100) tons of stcel rivets from % Inch to i� 
Inch diameter. CLASS D.-Steel castings.-About one 
hundrea and twent;r (120) tons of steel castin"s, of vari
ous shapes, includmg stem, stern-post, hawse-pipes, 
����i:rge�e��r��fi�J��r ����n;F!?'i4�' ���nd����g�81l� 
said matertal to be of such detailed dimensions, weights. 
a.nd shapes as may be reqUITed in tbe construction of 
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nated by the (jommandant of said Yard. Deliveries to 
commence within t.birty (30) days from the date of con
tract, and to be completed wIthin six (6) months from 
���a�':,r: Mll.e :,g�i�r�JoB��edde�l!e;;:p���:f��ihi: � 
sistant Naval Constructor at said Navy Yard. and in the 
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facture. and to be accepted only after passing such tests 
as may be prescribed therefor hy the Secretary of the 
Navy. ProposalSlllust De in accoroance with form8�which 
will be furnished on application to the Bureau of Con
struction and Repair, and may be for one or more of the 
classes deSignated, but no bid for a portion of any class 
will be considered. Each proposal must be accompanied 
b;r satisfactory evidence that the bidder is able to fur
msh and deliver the mat.erial for which he bids. Each 
proposal must be arcompanied by a certified check. pay
nble to tbe order Of the Secretary of the Navy, for an 
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him on his entering into a formal contract for the due 
performance of the work, and giving bond for the same, 
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shall fail to enter tnto such contract and to give such 
bond within twenty days after notice of the acceptance 
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checks accompanyfng proposals which are not accepted 
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shaJ)es of material, and all other information essential 
to hldders, will be fnrnlshed on personnl application to 
the Bureau of Construction lind Repair, Navy Depart-
:Jlg�:d J�':Fv:I'�,'�e!"���k�� �1�o"p��aI�'roI�CS'ie"eJ ��� l�� 
Armored Battleship . Texas. ' "  and addressed to tbe 
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and the Secretary of the Navy reserves the ril'ht to ra-
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may require. 
D. B. HARMONY. Acting Secretary oj tlw Navy. 

S H A K E R  T H E O L O C Y .  
A neatly bound book of 320 pa"es, that nU should read. 

both professor and profane, especially all Lovers of 
Truth. It contains not onlv the �hakert8 Faith, but 
explains Scripture Metaphor better than any other 
book, showine- its agreement with the truths of Science. 
It a lso contains criticisms on the ablest Clergymen and 
Intldels. and good for Colle�iates, Lawyers, a.nd Doctors, 
but above all it should be carefuUy read by every pers(Yll. 
who desires to be saved and ftnd a home in heaven. Price '1.00. Will be sent postpHid to any one on receipt of price. Address H. C. B I, I N N . :.ibaker V i l l nge, N. H . ,  or 
the ltuthor, H. )". EA D8, �outb Uuion .  Ky. 

GAS ENGINE E RING, RECENT PRO-
gress In.-By A. Macpherson. Regenerative system of 
retort firing. Improvereents in gas purification. Burn .. 
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of residual products. Contai ned in SCIEKTIFIC Al\fEIU
CAN SUPPL .. MENT, No. tiU l .  Price 10 cents. '1.'0 be 
had at this oIDce and from all newsdealer •• 

VALUABLE PATENT 
F O R  SA L E .  

FOR SALE City, County, or  State Rights, under 
• Patent 340,454. Address Duplex Gas 

Regulator Co., P. O. Box 940, or 31 Broadway, New York. 
FHR SA I.E-A valuahle Patent, No. 371,102. A bargain. Address S. 1. SILSBY. 310 N. 4th Street. Quincy 111. . 
FACT O R I E S T O  L E T  .. 
!�� Y�;A' 15Pa�g�Jf g����r��

s s�;����ilZ5xxl��$���' 3d aDd 4th lofts, 447 and 449 Greenwich St .. , IiO x SO, �1,500. 
Well light.ed. �Jevator8, abundant steam power. 

Apply 18,. F U L'j'O N  S"'REET. NEW Y O RK. 

FRANCE ] ,OUI:.i KA PFEIUcR, 12 rne Orleans 
• St. Honore, Paris, Commission Merchant, 

buys American, electrICal and mechanical lloods. Inven
tions. New York referenceso Correspundence solicited. 

T� Scientific A merican 
PUBLICATIONS FOR 1 888. 

--0-
The prices of the dilferent pnblications In the United 

States RDd Canada are as follows : 
RATES BY MAIL. 

The Scientific American (weekly), one year $3.00 

The SclelltiUc American Supplement (weekly), one 
year. • . • • • • • • . . 5.00 

The ScientifiC American, Export Edition (monthly) 
ODe year, • . . • • • • • • 5.00 

The SCientific American, Architects and Builders 
Edition (monthly), one year. • 2.50 

COMBINED RATES. 
The SClentlfic American and Supplement, . $7.00 
The Scientffic American and Architects and Build-

ers Edition, • 5.00 
The Scientific American, Supplement, and Archi-

tects and Builders Edition. . • • • • 9.00 
Proportionate Rates for Si3; MonthB. 

This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 BroadwaY, New York. __ P.YKf.'S �EAR" ELIU, 
AI a �B:Ir�=i'II".'i: 

� - - �..:t'::;;':.-;.c.�� ...... ..._- - .... .. .--. .... 
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loslde PaRe. eaeb toae .. tloo � - - 7 :;  cents a line. 
Back 1'1111'''' eneb l o  ..... tloo - - - 81.00 a line. 

The above are «!barRes per agate hne-about eight 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may head adver
tisements at tne same rate per 8,Jlste line. by measure
ment, as the letter press. Advertisements must be 
received at pnblication olllce "" early as Thursday morn
Inll to appear in next Issue. 

STEEL BA..LLS. 
Fo .. Anti-Friction Bea .. injrs. of 
Best Ca .. t Steel . Ha .. dened. 
Gronnd. lind Bu rnished. 8-16 In. to S In. diameter. 

In qnallty and density of metal, 
uniformity of temper, 8lld in ac

curacy und nicety of IInlsh warrant
ed unequaled. II3r" Samples and pricNI QU applica
tion. 

Rol l l na-Mach i n e  Co., Fltehburc, Ma ... 

DELAFI ELD'S PAT. SAW CLAMP 

With saw for cuttlnll metal.. Saves al l  the broken 
haCk-saw blades. In use oyer two years in a.ll parts of 
the country. The new clam ps. haV"e the edges bevelled 
that hold the RaW. By mall. with one blade, 50 cents. 
Extra blades 8� " x �" , "  Star.l '  '; cents ea.ch, 70 cents per 
dozen. by mati. Blades S" x l" 9 ·· Stubs," 35 cents euch, 
by mail. Discount to dealers. 

NO llOTON MFG. WO.RKS, Noroton, Conn. 

N A.TURAL GAS INDUSTRY AT PITTS

���p!':Y:-�lr:f 5 
h
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Tllnc AMER.[CAN SUPPLKM.,NT, No, 6�7. Price 10 cents. 
To be had at this olllce and from all newsdealers. 

er�.<!P;��t;��)�.�.�;}W7
E
ft�!:::���r�t'�e����

ur-
W heels and Rope for conveymg power long distances. 

Send for circular. 

THE AM�RI�AI �ELL TELEPH�HE ��. 
95 M ILK ST. BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and 'January 30th, 
1877, No. 1 86,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in

fringes the righ t secured to �is Company 
iJy the above patents, and 'renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof. and liable to suit therefor. 

WH ITE MOUNTAI N 
Hammock Chair. 

For the Honse, Lawn, Porch,and 
Camp. Is chock full of Com

fort and Blessed Rest. 
:E"�XO::&l. .3 . <><>. 

Tbe A lford & lIel'kele Co. 
77 Chnmbe .... 8' . ,  

P .  O. Box :m2. NEW YORK. 

THE GENERATION OF STEAM. -A 
lectnre by Oeo. H. Bahoock delivered In the Slhley 
College COnrse. I. The production of Belt. Furnaces 
for burnin,;r bituminous and anthracite coal, wood. 8aw� 
d ust. wa..�te gas. Datura) gas, etc., described. II. The 

�e����g�s���t;��' o��.
pr

����eug::r���&� 
tained in �C[KNTIJI'JC AMERICAN SUPPLElIENT. NOS. 
6'''!4 and Ij·.,!.l.  Price 10 cents. To he had at this olllce and from all ilewsdealers. 

, . - �,- ----------
B A R N E S '  N E W  

Patent Velocipede Gri n ding and 
PolI.bl o,1t Machine. 

For grinding and polishlnll Cutlery. 
J ewelry, Ornamental. Wares, Skate 
ti riDdin�. etc., etc., as an accessory to 
or for a distinct businese, a large profit with small outlay. OutOts of �'oot 
r���r�e �:C�r::J �d P��f1� J!gr. 
IOl<ue free. 

W. F. & .John Barnes Co .. 
1 999 Rllby St.. Rockford, Ill.  

PAT E N T S .  
ME8SRS: MUNN &: co .. in connection with the pubil' 

cat.lon of the SnKNTIlI"(C A MBRICAN. continue to ex .. 
a.mine im provements. and tH act &8 Solicitors of Patents 
ffir I nv�ntor�. 
fX������n�l�� ��8:,n�S:vt:eZn�a����o�e prt' panltlf.m of Patent. DrawiDJl5. SpeCillcatiODs, and the prosecution of Appl ication'l for Patents in the United :-;,tates. Canada. and li'oreisrn Countries. Messrs Munn & Co. "iso attend t<' the preparation of Cavelts, Copyrights for BOOKs. I.,abelB. Reissues. A 88ijilnments. and Report .. 
on Infrm�ement8 of P».tents. All business int.rusted to them is done with special care and promptness, on very 
reaooonable term. . 
u.tfnr:;n&Wr�f:'.!'a[;';�: �:O��

a
I!..�e�� 

a.el'Ji:,t�O� c��: 
cure them ; directtoDs concerning Labels, COPYrig�ts.. Design •• Patent •. Appell., Rnil!81les, Infringements, As
oilrnments, Reject.ed Cases, Hints on the Sale of P .... 
tenta, etc. 

We alao send, !ru of c1larve. a SynOj)l!lS of ¥oreign Pa
tent u. ..... sbowing the coot and method of .ecurinll 
patent1l ln , n the prlnelpal countries of the ",orld. 

lIItJNN • CO., SolleUon 01 Pa,eD'., 
l1li1 Bmadway. New York. 

BRANCH i>RlCES.-No. 622 IIIld 111M F Street, Pa-01110 Butl«tn«. _r7th 8treet. Wlllbl1l!nOlI, D. C. 

Jeitutifi t .!tutritau. 
New Cas Engine 

"T h e  Baldwi n"  
Exhibited at thR. late American Institute .Fllfr, NI!IW York. 

A four hone-power engine In connection with storage bat
tery, running 84 Incandescent electric lights (and without 
�:;�
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purposes where a safe and cheap power IS required. Manu
factured and guaranteed by 
01;1& Elro1;l1ers � 00. 

Elevator .. and Hol.tlnll' Machinery, 
3S PARK ROW, NEW YORK. 

------------------------------------------- --------------------

Ho,;lty H�ir rUrn'c;:. 
Expose an Immense Heated 

Surface. 

I 
Extract all tbe Heat from 

the Gsses. Furnish 

I Warm Air in Abundance. 

I F�.:i::�;;f;�':.�i�f����ry. I Send (or (j Our Furnace Hook. tt 

Abram Cox Stove Co" 

I llANUFACTURERS. -"hila delphia and Chicago. 
! HOME-�JADE INC UBATOR.-PRACTI-I cal directions for the manufacture of an effective Incu'I bator that has been carefull y  tested and found to per

--����-

form ali that may be reasonably expected ; with dlrec· 
, t10ns tor operating. With 4 figures. Con tamed in SClI ENTI1I'IC AM I<HICAN SUPPLKM "NT. No. 630. Price 10 

I 
�nts. TO b�IS olllce and from all newsdealers. 

DRY AIR REFRIGERATING MACHINE, 

�����;����l.I
al
J:

s 
A�r�;

e
��g�����l �br.,tr l::r� 

cold atr per hour, when running at a speed of 100 revoln-
�!:':' J?�!"��::' t�n�oca��:: ��r�d��� t��!

e
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showing plan and side elevation of the apparatus. a� dlSl/rams illustrative of its performance. Contained In 
SCIENTIll'IC AMERIOAN SUPPLEMENT, No. \&8S. Price 
10 cents. to be bad aF this olllce and from all news
dealers. 

IELECTRICAL STRESS.-AN INTER· 
estlng aper b Prof. A. W. Rncker, on the .tresses 
that e:.f.t In adlelectriC between conductors of dillerent 
potentials. With 9 ligures. Contained In SCI ICNTIll' W 
.AMERICAN SUPPLF.XP:ST. No. 646 . Price 10 cents. To 
be had at tbls 01l:ce and from all newsdealers. 

GAS ENGINES. 

This material is composed of the well-known mineral Asbes-tos, combined with water and acid proof materials, molded 
and pressed into almost any de- sired shape and then vulcanized 

��i�l����i��c!�n��Vjtse�=. !��!bt� hr:::L
e
:!f�� a�fd�n!:'l:S: 

and 8.8 a non-conductor of elec... triClty. For electrical plates. rings, washers, accumulator cells, etc., It Is nnsntpassed. 

H .  W. J O H N S  MAN U FACTU R I N G  c o .  
87 :M:af.d.e21 %..a21e, N"e� 'York, 

SOLE MANUFACTURERS OF 
H. W • .Johns' A sbesto. MUJboa .. d, Sheathings, Building FeUs, FI .. e-Proof' 

Paints, Liquid Paint., A .besto. Roofing, ete. 

CH ICAGO. PHILADELPHIA . LONDON. 

Mention this paper. 

CASTING METALS UPON OO}1BU8TI· ble Materlals.-A l,,,per by A. E. Outerbridll9 Jr., descrlhlng a process of CllAt1l1g 1ron and otber metals n�n lace. Ombrolderies, .fern trOnds, and other combustIble materials. With ' lill\iotratlonfl. Contained In SC'IENTI
ll'IC AMEItWAN S UPI'QI!IlIli"'l', No. 60 I .  Price 10 cents. To be had at this o1IICIt-.s frOm all newsdealers. 

TO BUSINESS MEN. 
The value of the SCIENTIFIC AMERICAN as an adver .. 

tising medium cannot be overestimated. Its circuJation 
Is roliny times greater than that of Imy similar journal 
now published. It goes Into all the States and Territo
ries, and Is read in all the prinCipal libraries and reading 
rooms of the world. A business man wants somethIng 
�a�:r�
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advertises in the SCIE"STIFlC AMlIJRTCA N. And do not 
let the advertising agent InHuence you to snhstltute 
:�f:�t?�:': if��: ��rb!�i������

I
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w
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for your interest to advertise. This is frequently done, 
for the reason tnat toe aa'ent gets a farller e)mmlsston 
from the papers ha'finj{ a Bmwl Circulation tbNJ is allow
ed on the SClEN�'t"IC AMJI:IlI� AX. 

�'or rate. see top of Ilftt 'eoJumi! f1f this page, ot ad
dress 

MUJ!(N &: CO • •  "nbll .. h�r., 
361 Br.adwa�. New York. 

Hydrau l i c  Elevators 
-AND-

WATER MOTORS. 
Send for New Catalogue. 

Tuerk Hydraulic Power Co. 
1. CorU •• dt St • •  Nt ..... York. 

a9 Dea .... o .. n St., (;bicall'o. 
INFLUENC E MACHINES.-A PAPER 
hy James Wlmshurst, giving a complete account of the 
cr���&':!t1i���ral����:���'1, �'i�\'!,t.rN W�� 
PLl!lMENT, No. 647. Price 10 cents. To be had at this 
otllce and from all newsdealers. 

W
ATCH MA K E RS 
Send for REDUCED PRICE LIST of 
Whitcomb ! .atheN. date of .Ju ly 1, 1888. 
American Watch Tool Co., Waltham, Mass. 

JAMRS B. EADS.-AN ACCOUNT O F  
the Hf() and lahors of this eminent . engineer. With a 
portral.t. Contained In SC[ICNTIll'lO AMERICAN BUPPLE
Ml!lNT, No. 39�. PrIce 10 cents. To be had at this 
olllce and from all newsdealers. 

[JUNE 30, 1 888. 
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n
��� ?n"t!�� 'f � IIRK. for the manufactnre of which we have un

equalled facilities. Henry Dlaston & Sons, Incorporated. 
J o bblllll' Department, Front & Laurel Sts .. PhtJa., Pa. 

CHAL L E N G E  E �o� �YYN " C��Jt!��,<It'i � 
A � T H I R D  A N D  S J "h [ R L A fIlD P H r l A  

THE PH ONOGRAPH. -A DETAILED 
description of the new and Im�Ved form of the pbo-
�&."P�oh%�nll,,"3uf:t 

S���"!>�Io
1S�E�Jl� 8��� 

MENT, No. 632. Price 10 cents. To be bad at this 
olllce and from all newsdellers. 

SY�A L U � [ MAllt A� l t m�� W��KS 
w 8 B U R N S P R O p c 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained In SCIENTI1I'IC AMERICAN SUP
PLEMl!lNT, 39. Price �o cents. To he had at this olllce 
md of all newsdealers. 

HOW TO MAKE TH E WIMSH U RS T  
Jn1Iuence Machine.-Directions for making a cheap and 
r:.
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Price 10 cents. To he had at this olllce and from all 
newsdealers. 

H O W  TO MAKE AN INCUBATOR.-
Full directions. ilInstrated with 7 figures. Also direc
tions for operating the appnratus. Contuined In 
SCI KNT I ll'IO AMERICAN SUPPLI<M >:NT, No. 6 1 �. I 'rice W 
cents. To be had at this olllce and from all newsdeaiers. 

'J:' :::S::: E 

$ ,itutifi, �mtri,an 
ESTA BLI SHlm 1 S46. 

The 1II0st Popular Scientlfie Paper in the World. 
0111), 83.00 a Veal', includi nl< Poatalte, Weekly. 

a\& l\ noob,·r. II. V eal'. 

Tblll widely cl ren ln led and splendldly llInstrated 
paper is published weekly. Every number contains six
teen pages of nseful lnfolmlltlon and a large nnmber of 
origina1 engraVing'S of new inventfoDs and discoveries. 
representing Engineering Works, Steam )hlChinery, 
New Inventions, Novelties in Mechanics. Manufllctures. 
Chemlstry. l!;lectriclty, Telegrapby. Pbotosrraphy, Archi
tecture. Agrlcnlture. Hortlcultnre. Natural Distory, etc. 
Complete List of Patents each week. 

Terllls of SlI b.el· ipl i on .-one copy of the SCIEN
TIFIC A,lIERIOA N will be sent for 0'/16 year-52 nnmber&
postage prepaid. to any suhscriber In the United States 
or canada, on receipt of thr"e dol l ll l·. by the pub
Uahers ; six montbs, '1.00 ; three month., $LOO. 

Clnbs.-Speclal rates for several nameR, and" to Post 
Masters. Write for portlculars. 

The safest way to remit Is hy Postal Ord�r, Draft. or 
Express Money Order. MOllllY carefnlly pl»ced inside 
of envelopes. securely sealed, and correctly nddressed. 
seldom goes astray, but is at the sender's risk. Ad
dress ali letters and make all orders. drafts. etc., POly
able to 

::M:"t.7NN & CO_. 
36 1 B roadway, New York. 

• 
T � :m  

ScientHic American Supplement. 
This Is a separate and distinct pubUcation from 

'rH . SCIE NTIll'IO AM E R I CAN. but is unHorm therewith 
tn Size, every number containing sixteen lanre pages full 
Of engravings. many of which are talten from foreign 
papers, and accompanied with translated deSCriptions. 
THE SCIKNTIFIC AM ER.ICAN SUPPJ;ICMWNT Is published 
weekly, and Inclndes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prinCipal departments of Science and tbe 
Useful Arts, embraCing Biology, GeclolO', Mineralogy, 
Natural History, Geoltraphy, A rchreology, Astronomy, 
Chemistry, ElectriCity. Lillht. Heat, ;\l echanical Engi
neering. Steam and Railway Engineering, l1!nlng, 
Ship Bnllding. Marine Engineering, Photl)gr"pby. 
�echnology, Mannfacturlng Indnstrles, SU.itary En
glneerinll, Agriculture. Horticulture, DomestIc Econo
my, Biography, Medicine, etc. A vast am.,unt of fresh 
and valuable information obtainable In no other pnb. 
lication. 

The most important En,ineenno Works, M echanl.ms. 
and Manufactures at home and ab.o&d are Illustrated 
and described in the SUPPLEMENT. 

Price for the SUPP[,EMBNT for the United States and 
Canada, $5.00 a year. or one copy of the SCIENTIFIC AM
IIJlnCAN and one copy of the SUPPLEM "NT, hoth mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, expre ... monel order, or check. 

M U N N  & Co., 361  Broadway. N. Y .. 
l'ubUahers SCIENTIll'1C AMEltlCAN. 

• 

Builders Edition. 
THE ScrENTI1I'IC AMERICAN ARCHITECTS' .A ND 

BUILDERS' EDITION Is issued monthly. $2.00 a year. 
Single copies, 25 cents. Forty l8rge qnarto pages, equal 
to ahout two hlllldred ordinary book 

P
lllles ; forming a 

large and splendid Mall'aziue ot A rchi tecl nr ... rieh
Iy adorned with elegant plates in coUrTS, and wtrh other 
fine engravings ; U1nstratlng the wost Interesting ex
amples of modern Architceturul Construction and 
ailied subjects. 

A speelal feature i. the presentation In each number 
of a variety of the latest and best plang for private reSI
dences. ctty and country. including t11O;e of ""l"Y JPod
erate cost 118 well as the more expensive. JJ:rawlngs in 
perspective and in color are given, tog" tber with full 
Plans. SpeciflcattODSl .�beetg of Details. E�tjmates, �tc. 

The elegance and cheapness of this mn"nillcent work 
hllve won for it the J," r� C " I  (' l l'c ll la[ioo of any 
Architectural publication In the world. Sold by al 
newede&len. $2.50 a year. Remit to 

MUNN & CO. ,  Publishers, 
361 Broadway, New York. -------
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