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THE TWO GREAT SHIP CANALS. constant contact: The force in law of this "COnstant 

We give in another column an account, by an officer contact" win be seen when it is noted that the te-Ie
of the navy, of a recent visit to the Panama and the phone decisions have virtually been based on the as
Nicaragua canal works. The descriptions given of the sumed inability to telephone by the make and break 
present condition of these great enterprises are espe- current; the aBSertion that constant contact is eBSential 
cially interesting; coming as they do from the pen of a to the transmission of speech by electricity has now 
careful, disinterested observer. The U. S. S. Kearsarge, the force of law. 
which conveyed our correspondent, lately reached Private corporations are very chary of attacking 
Havana, from Greytown, Nicaragua. 

. 
the Bell Telephone Co. The limitless pecuniary re-

• I • •.• sources of the great company enable it to sustain liti-
THE BERLINER M1CROPRONE PATENT. gation with great vigor. But in the matter of the 

The famous Bell telephone patent, to which the Berliner patent the Federal authorities have taken the 
courts have awarded an unexampled scope, will on matter in hand. A brief has been filed in the United 
March 7, 1893, reach its last limit of life. The inven- States Circuit Court by United States Attorney-Gen
tion of the telephone, as far as covered by that patent, eral Miller, which marks the beginning of a proceed
will after that day be public property. The claims of ing to annul the patent. It is perfectly obvious that 
this patent, it will be remembered, were held by the for the Patent Office to receive applications for two 
courts to cover the use of the so-called undulatory cur- fundamental patents, to grant one of the patents out
rent for telephoning. Next, in the practical applica- right and to permit the other application to be kept 
tion of this decision in numerous caSes the courts held alive for fourteen years by dilatory motions is clearly 
that no operative telephone was ever shown them inequitable. If the present law 'provides no way of 
which did not employ this current. Finally, no al- preventing such proceedings, a new law should be 
leged anticipating device was ever allowed by the enacted. On its face the Berliner patent continues the 
courts to show the transmission of articulate speech telephone monopoly up to 1908. 
by an undulatory current of electricity. Sometimes it . In his brief the Attorney-General holds that the Ber
seemed as if the law was almost &trained in this exclu- liner patent, on various grounds, should be annulled. 
sion of prior devices. The old House telegraph patent The delay of fourteen years in taking out the patent 
showed a perfectly operative telephone, although the is alleged as contrary to equity and to the plain spirit 
inventor had no idea that it could transmit articulate and intent of the patent law. It is on such a ground 
speech. The doctrine that a device when patented as this that success in .annulling the patent would be 
is patented for all possible uses was not allowed� to most acceptable. A decision to this effect would be 
apply to the anticipation of the Bell telephone. The a most valuable precedent. In this aspect the case 
courts seemed gradually to adopt the principle that seems to be a conflict between law and equity. Patent 
the Bell telephone was entitled to the broadest possi- cases are tried in equity proceedings. It is to be hoped 
ble scope. They protected it by their action as no that the full powers of an equity tribunal will be exer
patent has ever yet been protected. The public to a cised by the court. 
certain extent felt that special tribute was due to so Various other allegations are contained in the com
wonderful an invention. Now the original patent plaint. It is charged that the specifications and 
lapses. Next year another fundamental patent ex- drawings were all struck out and new ones were sub
pires, but the field is nat yet to be open. stituted The Patent Office objected to the turn the 

The Bell telephone, working by the currents induced proceedings were taking, and eventually an affidavit 
by the motion of an armature in front of the poles of by Berliner was filed, stating that the matter in the 
a magnet, is, when used as transmitter, of but little substituted application was invented by him prior to 
value. As a receiver it is of high utility. Right on its filing the original and formed part of tbat invention .. 
track came the microphone, which supplied the miss- The filing of the affidavit is claimed to be fraudulent 
ing element. The microphone is an excellent trans- and to give sufficient ground for annulling the patent. 
mitter, but is not a practical receiver. The two form Another very curious basis of attack is furnished by 
a complete system, and all telephoning is now executed the Berliner patent of 1880. In this a microphone 
by the use in one circuit of both instruments. identical with the one 01 the 1891 patent is described, 

The telephone used as transmitter is, properly but although a microphone, it is. claimed both as 
speaking, a species of dynamo or generator. It pro- transmitter and receiver. This is cited as a prior 
duces electric impulses by the currents induced in a patent, and seems to be for the same invention, and 
coil of wire surrounding a magnet coil These currents hence destroys the validity of the disputed patent. 
are induced by the motions of a diaphragm of soft iron The Jaw holds that two patents for the same invention 
acting as armature of the magnet. The voice causes cannot both be valid. One or the other patent must 
this to vibrate and so changes the field of force. Used lapse. 
as a receiver, the action is reversed. Varying currents The proceedings will be watched with much interest, 
passing through the coil throw the diaphragm into as the points of law involved are very interesting. The 
vibration. If these currents are of proper quality, ar- case may lead to the enactment of new laws to 
ticulate speech results. prevent the recurrence of such proceedings as those 

The microphone operates by changing the resistance complained of in this action. 
SCIENTIFIC AMERICAN SUPPLEMENT of the circuit. The apparatus includes in general _ '. , _ 

terms two surfaces in contact. Against one of the P�grellll of Electric Hallways. 

No_ 895. contact pieces a diaphragm of iron rests. On speak- We are now, says Mr. Bonnett, using much larger ing against the diaphragm it vibrates, alters the pres- and heavier cars and more powerful motors, and the For the Week Ending February 25, 1893. sure between the contact pieces, and so changes the improvements due to the great advance of the electric 
PrIce 10 cents. For. sale by all newsdealers. resistance. A battery being in the circuit, this causes power industry tend to increase the efficiency of the 

I CHEMISTRY. -cicuta Maenlata, Linne.-By AUGUSTUS S.PAGE changes in intensity 01 current, which operating on motors and gearing employed. The development of . BLAOKlIlAN.-Notes on this poisonous plant. wblcb has already the telephone reproduce sound. the low apeed motor will lead to one in which, for or-. produced numerous cases of poisoning. with analysis of the finely 
t h '  h . " 

II lW;fl'
e
:��i:"E�l\N(i::Thii·LOiidii';·HYd,: .. uJic··power·com: 14307 The fundamental microphone paten S, w IC were dinary speed of street traffic, the armature can be . pany.-Acompany for supplying hydraulic power lnLondon.for applied for in the early days of telephony, and were placed directly on the driving wheel, thus dispensing rnnnlng_ elevators In private dwellings and dOing other slmdar ha 11 la d b th work.·-Full detail. of tbe plant and of Its operatlons.--&llJnstra- granted to Blake and Edison, ve a pse y e with all outside losses. When this result is ani ved at, III t���(jTiiiciTY:'::EiOOiro:.Magn';iisiti:'::NOies·oii·tiie"meWiur.;:. 14296 expiration of foreign patents. It would seem �hat this which time is not far off, and either a bght storage 'ment of the Intensity of the electro-magIletlc field of force ..... .. 14302 d th 

.. f th tel h I Tbe EnJrtneering Detail. of tbe New York-Chicago Long DI.- should en e reg�me 0 , e  ep one monopo y. battel"V or a practical system of power transmission to tance Telephone Llne.-By JOB. WETZLER. -A valuable paper. B t ·th· tb I t f ood deal hna been -J lOving tbe partiCUlars of the con.tructlon of thls great line, .Ize U WI In e as ew years a g "'" do away with overhead wires and their attendant of wire nsed and other detall •. -2 illustrations ....................... 14300 bl ' h d . ppll'catl'on for patent by Improved Electric Drlll.-A self-contained drill operated by an pu IS e concernmg an a damages is developed, the electric street car will stand 
:l���.�?��

,
.?�.����.,:?�:����c�.�� .. ��������� 

.
. -:-�.��I.��� 14302 Emil Berliner which dated back to 1877, which be- at the head of methods of surface rapid transit. As an 

D�:dl:=
c
Z:'��:"'��l�J\:;'��atfg:���:���.����.���� ... I.� 14302 came the property of the Bell T�lephone Co. in 1878, instance of modern practice, I would quote one of the 

IV. ���T<:'�:r!l��icil:��R'�Jh���Te�\',���':.h1�c:::gnUt':: . and which was very lately granted. By statutory ac- St. Louis suburban electric roads where, with modern flc met'f;Od. of attack .................................. , ................. 14300 tion this application it was alleged, was kept alive by . d . t r of 8 ml'lea out from the CI'ty v MEDICINE AND HYGIENE.-E1ectriclty In Mediclne . ..,.Graphlc , . .  cars an equlpmen , a un " . 
presentation of what electricity Is doing In medicln .. and ·bnrgery. 14302 the Bell Co. These assertions were confirmed on Nov. is made l'n 30 ml'nuteD achedule tl'me VI MINING ENGINEERING.-How Ore Is Purchased.-T e pur- . '  . . . " " . . chlllle of gold and sliver ore.-The .y.tem of charging nndesirable 17 1891 when the BerlIner patent was ISsued to EInlI Probably the larg",at electric locomotives yet con-lnaredlents against the ore, and .0 reaching the net resnlt of It. ' . ' . . . C . "" . value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14310 Berlmer, aSSIgnor to the AmerIcan Bell Telephone o. Dtructed are those now being bUIlt by the Thomson. Vll.· NATURAL HISTORY_-The Common Pheasant.-The hlstol') • . h h " 
of the introduetion and Increase of the fcheasant In England.-An . The patent shows and descrIbes a mlCrop one, suc Houston Company for the Baltimore and Ohio Rail-r:.tr;:.1��:.������ . . ��.� . .. .  �������.��.?�.�.���.�

I
.�.?��.:::�.I�� lmll as might be used on a telephone circuit to-day. Aided! road Company to transfer passenger and freight train

.
s Vlll,; �b�:.?e!:�N��[��h��!!;:;;:�I:.:g.s r�flro�

ea
���':.�: by the apprenticeship of many years litigation, and by through the city of Baltimore. These motors have which have been carried on III South America.-Pecnllarlties of th d I t t decisiona of the court" the conditions and metbods of overcoming the dlfficnltles.-3 iI- e many un u a ory curren " .., the armatures directly on the driving axles and at a. In.trations . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . ... . . . . . . . . .. . . . . . .  14all six claims have been written for the patent and have . h ak b t 170 I t· Tbe Jalfa and Jerusalem Rallway.-openlD.!f of tbe railroad to .  . ' . speed of 30 miles per our m e a ou revo u IOns tbe city of Jarusalem.-Vlew of tbe new .tatlOn at Jernsalem and been allowed by the Patent Office The first claim IS • t of tbe Baldwin AmeriCllll locomotive elllPI�ed on tbe Jine. -A • per mlnu e. g�J.=�n':��rc: .PJ"i'::'';'.i:,a= ;::Rge.�ll:"��:"�?:' 14299 for the method of producing in a circuit electrical �m- Their principal dimensions are as follows: IX. SURGERY.-Tbe Acbievementa of American Snrgery.-By dulations similar in form to sound waves by causmg . 

bEDEIC s. DENNIS.-Concluslon of this notable artIcle, with 
I 

DIameter of driving wheels.. . ...... . ....................... 5 feet. 
,�::�:r�;a;�::e���=��s..?��.������ .��.��I4lD! the sou?d waves to vary the pressure between e ec- Service speed . . . . ........ ... .. ............. .. ... lJOmlleaper hoor. 

x; TECHNOLOGY.-Cbeap Cai'rlages.-The possibilIty of
d
maklng 1"'ru trodes m constant contact, so as to strengthen "and Size of condnctors .... ........... . . . ...... . .. 8 sq. in. cross section. cbeap carriages. with estimate of the possible cost of pro nctlon. ..... . d d' • • h f head trolley Church Incen.e.-By J. C. McWALTER.-Notes on the manufac- weaken the contact, and thereby Increase an lilllWS Transmlssion 0 power ......................... . .  over . tore of Incense wltb formul ... for It. production of dllferent .prlces. 14304, . f th . 't Pressure of ClL"reIlt ........ '" ...... ......... . .... About 700 volts. Gas vs . Electricity for llIumlnatlng Purposes.-An attempt to the resistance 0 e CIrCUI . 1500 to 2 000 Its per motor .present. the relative merits of gas and electricity 80 a. to give an . . . • th t t It th Current .............................. , , vo . . 

nnblased view of tbe advant,,"es of each .. . . .. . ; .................... 14l!1K ThIS IS the mam claun of e po; en . covers e Weight of locomotive . . . . ........... . .... . ....... .... . .. . .  90 tons. ���::.1� ��!�:3i!'ci 7e�I�t'�,O::Tp�:��:��fJ!�v��':g present form of transmitters. . The only escape from Electric H. P. developed . . . . ... . . . . ...... .......... . ... . 1,500 H. P. f°J!::�anUiaCiure . . of·Liqiiors·8iid·Pre.ii,:ve,j.:.:.BY'j:·DE·iiii:m: 1431» it for any particular transmitter would seem to be in Drawbarpull . .. . . . . . . . . ........... ... . . . . ... ............ 40,OOOlb. 
�t��.;;�t

e
��':,'r!�3igfu��

i
:.g::

t
::d�=n�'f.�a:��� denying variatio� of pressure, and in holding that - ,., -the clarification and preservation of 'llqnors.--6 illustrations ....... 14306 • 1 otl'on of the electrodea upon each other effects THE Victoria railroad bridge over the St. Lawrence Wbat Con.tltutes Good Vulcanized India Rubber.-Practlcal sImp e m " 

testa of tbe quality of vnlcanlzed rnbber as established 19r the th It at Montreal is two miles long, cost over $5,000,000, and 
xI.TI1lMtt¥l¥'.:\F.-'ifI�i":�r�nii,;·G,: .. pii·BiiiiB:iiwiOTi-eam: 

1
4006 . T

e ::e
sU

other claims are for structures. They claim contains 10,500 tons of iron and 3,000,000 cubic feet of - -Tbe Bordeaux mixture of copper SUlphate and IIme.- Formnla 
���:.:�tm�t.�:..�.���.����':?:��.��.����� l4III'l transmitters with vibrating plate and electrodes in masonry. 

© 1893 SCIENTIFIC AMERICAN, INC.



FEBRUARY 25, I�3.l J ,1tutifi, jmtri'lu. 115 
[SPECIAL EDITORIAL COBBll8PONDENOE 011' � SOIBNTIlI'IC bEmCAN.] ,promises. The greatest trouble yet encountered by ! been used by the carriages cross the railway tracks in 
Progre88 of the World'8 (JoIUlnbla.n EXpo81tlon- the Exposition authorities in connection with fake I several places and would interfere more 01' less with 

Intere8tlng Fact8 a.nd Pa.rtlculan. schemes has been in the matter of guides and cata- the running of traius. The many trucks which handle 
When the World's Columbian Exposition is open to logues. Any number of so-called .. official " publjca- exhibits will now have full use of the drivewllYs at 

the public, visitors will find it difficult to realize what tions of this nature are being worked, much to the each of the buildings. This order also prohibits visit
an active factor in completing the great Exposition injury of the Exposition's legitimate publications, and I ors in the grounds from entering any of the buildings, 
women have been. From the inception of the Fair the more to the disgust of Chicago business men. The I both as a protection to exhibits and to prevent inter
rights of women to be represented have been fully catalogue, for which a concession was recent.ly granted I ference in the work of placing the exhibits. 
recoguized, and womenbave been regarded as part·of and for which a bonus of $100,000 was put up, is per- The cold weather and heavy snow storml!during the 
the official organization, and not considered as a side mitted to take advertisements under limited condi- first half of the month very materially affected the 
show. Mrs. Potter Palmer, president of the board of tions, and a host of advertising solicitors has been progress of the work at the park. Very little out-door 
lady managers, has now made a formal and official re- turned loose upon the advertising pnblic all over the work could be done, and the force of men employed 
port to the board of control, in which she reviews the country. But prospects for the success of this part of' was less than 5,000. Many car loads of exhibits got 
work done by the board of lady managers from its 01'- the venture are not encouraging, as solicitors for the delayed on the road, still further hampering progress. 
ganization. Your correspondent has been permitted to fake publications have already pretty thoroughly so- These belated exhibits are now coming into the park 
see this report and make the following abstract: licited the field of advertisers. Hardly work enough by trains, and the number of men employed is being 

The board of lady managers was formally organized has been done on this official catalogue to make it rapidly increased. It is expected that they will aggre
on October 21, 1890, and Mrs. Potter Palmer chosen worth mentioning, and unless exhibitors report gate about 15,000 men by March 1. A customs depart
pre.sident. Rules and by-laws were adopted to govern promptly exactly as to the nature of their exhibits, ment has been established, with a force of inspectors 
the board, and a formal communication was sent to the catalogue cannot possibly be completed until long that will soon aggregate 20 men. 
the executive committee stating the desires of the ladies after the exposition is opened. An occasional threat comes from "organized labor" 
as�to what they considered best to do. Plans of work It would appE'.ar as though coffee drinking were to to boycott the Fair because it cannot dictate as to how 
were immedi8.tely formulated and appropriations for a be no unimportant feature of the Exposition, as a con- things shall be run. Cigar makers are aggrieved because 
building for official and other purposes secured, and tract is just reported as closed for 700,000 pounds of the authorities would not rule that only union-made 
the plans of a Woman's Building, drawn by Miss Hay- coil'ee to be delivered as wanted for the restaurant cigars should be sold in the grounds. In this connec
den, of Boston, accepted. The work of finishing and service.· In connection with this restaurant service it tion,. it should be said that smoking will be closely re
decorating the building was left to the board, and will be welcOme news to intending visitors at the Fair stricted because of possible dangers by fire. Another 
$6, 000 was voted by the directors to be used for two to learn that all varieties of epicurean tastes and all threatened labor trouble has been with the painters. 
large mural paintings for the tympans at the ends of sizes of purses are to be provided for. The company They are aggrieved because of the use of a small ma
the main gallery. These paintings are 14 feet high that holds the concession for the restaurant service chine for painting. Two men, with one of these ma
and 58 feet long, and their execution was awarded announces that in all the important buildings will be chines, can do as much work as 25 or 80 men with 
to Miss Casset and Mrs. MacMonnies. Since the build- restaurants where a wholesome lunch can be had at brushes. There are not painters enough in Chicago to 
ing was completed the caryatides of Miss Yandell and a counter for a small sum, or a somewhat more preten- complete the work without the use of these machines, 
the pediments and groups of Miss Ridout have been tious meal had for a somewhat larger price, while so that the excuse for a strike is very slim. 
placed in position. there will be more luxurious accommodations, where Auditor Ackerman has made a statement of thE' 

Women from various parts of the country and world expensive meals as elaborate as first-class hotel service finances of the Exposition, in which he shows that 
have taken part in decorating the building. Cinein- can be had with wines and other extras. The restaur- $14, 598,817.14 have been spent. Of this amount, con
nati ;has donated wood carving and pottery, itnd ant service as now planned has seating capacity for struction alone has cost $12,649,072.59. The expenses 
furnished the main parlor. Other Ohio' women 15,000 people at a time. for the month of January were $1,181,284.80. 
have furnished and decorated a parlor. Cali- Director-General Davis proposes to take steps to put The work of construction is now practically done, 
fornia women another room. Artists from New ail end to all attempts to get up a cholera scare in con- except in the case of some minor structures. The great 
York furnish and decorate the library. Women from nection with the Exposition. To begin with, the drain- , passenger station at the railway terminal still has 
West Virginia, Kentucky and T.exas have done much age of the Fair grounds and the method of disposing much staff work to be done, as the intensely cold 
toward furnishing and decorating. Colorado women o(the sewage have been made as complete as possible ; weather came at a time when this work was scarcely 
send Navajo blankets enough to cover the walls -in fact, are among the most instructive of exhibits, begun. The staff, however, has been made ready, and 
of the hall in which is the ethnological display. and will be considered as important features of the it is only a questton of two weeks or so in putting it in 
Iowa women furnish a com palace. From the Illinois Exposition. But with all this perfect ontfit, Colonel place. Music Hall is only in the frame as yet. 
board co::nes $6,000 for the equipment and maintenance Davis proposes to take no risks Whatever, and he has - ' . , -
of an emergency hospital and exhibit of work of trained just made an official report in which he recommends Dr. Norvin Gree�. 

nurses. Women in France and Great Britain also have the appointment of a special corps of sanitary police On February 12, at 7 A. M., Dr. Norvin Green, presi
ashare in decorating the building. Women from thirty- of twenty-five or so men, who shall examine the en- dent of the Western Union Telegraph Company, died 
seven States, two Territories, Alaska, and the District tire sewerage and drainage system of the gromi.ds at his home in Louisville, Ky. He was born in New 
of Columbia are interested in the work of the board of twice a day and enforce rigid observance of the rules. Albany, Indiana, April 17, 1818. Early in life he was· 
lady managers, while co-operation in the work is had In connection with the eil'orts of the Exposition au- taken by his parents to Kentucky. There he received 
by women in Italy, Germany, Austria, Russia, Algeria, thorities a citizens' committee and representatives of his early education: In 1840 he graduated with honors 
Cape Colony, Cuba, Mexico, Nicaragua, Argentine Re- the city government are planning a rigorous campaign from the University of Louisville, as a doctor of medi
public, Jamaica, Ceylon, and Brazil. Queen Margherita to clean the city. It is fortunate for the Exposition cine. He soon became physician to the Western Mill
of Italy will send her choice collection of laces, con- that the grounds are in one of the most healthy parts tary Academy, Drennon Springs, Ky. James G. Blaine 
taining specimens dating back 1000 B. C., while typical of the city and several miles from the most dangerous was then one of the junior instructors there. For a 
specimens of woman's handiwork will be exhibited from pest-breeding localities in case' there were an epidemic. number of terms he was a member of the State legisla
each of the countries named. Madam Diaz, of Mexico, The present indications are that nothing will be left ture, and in 1858 he was United States commissioner 
will send an orchestra of Mexican girls in rich cos- undone to provide every precaution for the health of in charge of the construction of the national build
tumes, and they will play Mexican national airs. the city next summer. ing in Louisville. While holding this position he be-

The whole control and management of the Woman's The damage wrought by snowslides on the roofs of came one of the lessees of the United Morse and 
Building is in thp hands of women, as will also be the the larger buildings amounts to a few thonsand dollars, I People's Telegraph wires, connecting Louisville and 
awarding of prizes. but makes no appreciable interference with the pro- New Orleans. The companies were united under the 

Another important work that this board has under- grass of installing exhibits. As soon as the present ac- title of the Southwestern Telegraph Company. This 
taken is the building and maintaining of a children's cumulations of snow on the roofs are disposed of, the marks the beginning of his connection with the tele· 
building. The funds for this building and exhibit were damage can be readily repaired. The big slide on the graph interests of the country. In 1866, when the 
raised by the women themselves. This will be pri- roof of the Mal}ufactures and Arts BUilding is suppoSed Western Union, United States, and American lines 
mflJ'ily an educational exhibit. Provisions have also to have been started by the motion and jar caused by consolidated, he was chosen vice-president. With some 
been made with ample facilities for ('.&ring for children running a train of cars into the building. The snow intennission he held this and a similar position until 
while their mothers are visiting the exposition build- had gone a distance of nearly one hundred feet before on April 28, 1878, he was elected president of the West
ings. A complete list is now being compiled of the it reached the roof of the annex, and the momentum it em Union Telegraph Company. This position he held 
charitable, philanthropic, literary, artistic, and other had obtained was quite irresistible with such light to his death. He was a man of high executive ability, 
organizations of women. A salesroom will also be estab- work as the glass framework of the roof. The struc- having the art of doing a great deal withont exhaust
lished for the sale of woman's work of all kinds. Many tural part of ,the roof was in no way injured. ing himself under the great responsibilities of his po
exhibits will be made by women in the various State A committee of insurance men has just made an offi- sition. 
and other buildings. Another important part that cial inspection of an the work done on the buildings and • , . ' • 
women will play will be in the several congresses that of the facilities at hand for flghting fire. The engi- E8parto Gra88. 

are to be held. All the formal meetings of these con- neering department took the precaution at the incep- Esparto grass has recently been recommended for in
gresses are to be held in the new permanent Art Build- tion of work to be in harmony with the insurance in- troduction into the United States as a fiber plant. It 
ing, now building on the lake front in the heart of the terests, and the work of construction, the installation is a native of Spain, Portugal, Greece, and Northern 
city, so it fs understood, and women hold not only sev- of the electric plant and wiring and all other sources Africa, thriving upon sand and gravel in arid situa
eral congresses of their own, but also take important of possible danger have been carefully watched. This tions, and growing especially well on limestone and 
part in the proceedings of nearly all the congresses. strictness has caused some diil'erences with contractors, gypseous soils. It is not cut, but pulled, sometimes 

The number of fake schemes that are being worked but in no respect whatever has work been intention- twice a year. It can be grown either from seeds or di
in connection with the Exposition seems to be almost ally slighted. In every instance the question has been visions of the roots. Ten tons of dry esparto, worth 
limitless, and their variety shows that a great .amount security, not cheapness. The fire department has from $20 to $25 per ton, can, under favorable circum

.of ingenuity is boing expended in this dIrection. grown as work has progressed and now comprises three stances. be obtained from an acre. In Spain, where 
These schemes boldly proclaim themselves as "official." steam engines, four chemical engines, forty hose carts, now the product amounts to from 70, 000 to 80, 000 tons 
One direction in which much harm may be done by with an abundance of hose, over 1,000 fire extinguish· annually, it formerly ran to waste or was used only as 
these fakirs is in the line of boarding and lodging ers. and a powerfnl flre tug. This tug was constructed fuel. Now, such is the demand for it, that land con
directories and bureaus. As was _ stated in a recent with special reference to service on the lagoons. So sidered valueless a few years ago is worth thousands 
letter, there is but one "official" bureau of public far as water is concerned, the pumping facilities will be of dollars. About 60,000 tons are sent to Great Britain 
comfort, and that one is under the immediate man- ample for a city of thousands of inhabitants when oom- annually from Spain. In the latter conntry it is used 
agement of the Exposition authorities. It is organ- pleted. in the manufacture of ropes, baskets, sandals, matting, 
ized for the comfort of visitors, not for gain, and it has A dozen or two carriages have been doing a thriving etc., while in England it is largely used in making 
secured the handling of the most desirable rooms to be business for several months in carrying visitors about ropes and paper. Good writing paper is made from it 
had in ali parts of the city. Visitors are cautioned the grounds. But these and all other vehicles are now without the admixture of any other material, and the 
not to pay for rooms in advance, except through the shut out of the grounds, so that there shall be no hind- price of this pape\' varies from $200 to $250 per ton. 
advice of this bureau, because of the many frd:udnlent erance from them to the rush of installing exhibits that There is certainly an opening in this country for some 
�hemes which are fiooding the country with enticing is now so evident. �he temporary drives that have I enterprising individuals to grow this grasB.-:-J. lJ'. J. 
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SINGULAR ACCCIDENT TO A STEAMER AT SEA. a great future as high altitude sanitaria for the Ameri

The steamship Elrie left St. Vincent, Cape Verde can continent, especially as several of them have been 
Islands, December 27, 1892, for this port. When in the brought within easy distanee of Denver, the Queen 
Gulf Stream at 3 A. M., January 11, Captain Creeden City of the Plains, by various liues of railway. The re
was startled by a tremendous pounding between decks : sorts on the foothills and on the prairie plains, at ele
under after hatch No. 3. Upon investigation he found vations of 5, 000 feet to 7, 000, feet, include, besides Den
that the spare propeller had broken loose from its lash- ver, Colorado Springs, Manitou, Boulder, Golden, and 
ings, and ,was rolling from side to side, 

. 

striking the sides of the vessel with 
great force, breaking two of its blades 
close to the hub. Striking the star
board with greater force than usual, it 
made a hole about six feet square, in 
which it stuck. The captain with his 
men quickly threw chains around it, 
and secured it there. In the mean 
time the propeller shaft threatened to 
break its lashings to the side of the 
vessel. Captain Creeden seized a 
scantling, and using it as a lever, held 
the shaft in place while his men lashed 
it firmly. Attention was then given to 
the broken blades, which were flying 
around like cannon balls. With diffi
culty they were lassoed with chains. 
When all was secured the holes in the 
sides of the vessel were stuffed with 
dunnage, and the vessel proceeded on 
her way to this port, which she reached 
January 17, 1893. 

P r o  p e 1 1  e r weighs about 12, 000 
pounds ; width of blade, 3 feet 6 
inches ; length of blade, 7 feet ; hub, 
2 feet 8 inches thick ; diameter of shaft, 
16 inches. 

sphere, producing an"increase in the difference of sun 
and shade temperatures varying with the elevation in 
the proportion of 1 degree for every rise of 235 feet. 6. 
Considerable air movement, even in the middle of 
summer, which promotes evaporation and tempers the 
'solar heat. 7. The presence of a large amount of at
mospheric electricity. Thus the climate of this State 

is dry and sunny, with bracing and 
energizing qualities, permitting out
door exercise all the year round, the 
favorable results of which may be seen 
in the large number of former con
sumptives whom it has rescued from 
the life of invalidism and converted 
into healthy, active workers, and its 
stimulating and exhilarating influence 
may also be traced in the wonderful 
enterprise and unceasing labor which 
the Colorado people have shown in 
developing the riches, agricultural and 
mineral, of their country. 

• • •  
COOlOlitOlent o f  Lunatic!!. 

Dr. Carlos F. Macdonald, State 
Commissioner in Lunacy, points out 
some popular errors in a recent letter 
to the New York Times bearing upon 
the commitment of an insane person 
to the Hudson River State Hospital, 
on an alleged false representation. He 
says among other things : 

Our illustrations are from photo 
graphs taken from the ship after her 
arrival at New York. One of our 
views shows the exterior of the side of 
the ship with the propeller projecting 
partly through the side of the vessel 

ACCIDENT TO THE STEAMER ELRIE-VIEW BETWEEN DECKS. 

" It will be seen that under the pre
sent regulations it is practically im
possible to secure the continuous de
tention in any institution for the in
sane in this State of any person who 
is not a fit and proper subject for com
mitment. Even in the Rappaport 
case, where it appears that the certify
ing physicians had failed to qualify 

The other is an interior view, between decks, showing 
the propeller as finally secured. 

. . . � . 
Colorado CllOlate!!. 

At the annual meeting of the Royal Meteorological 
Society, held recently in London, Dr. C. Theodore 
Williams, president, delivered an address on " The 
High Altitudes of Colorado and their Climates," which 
was illustrated by a number of lantern slides. 

Dr. Williams first noticed the geography of the 
plateaux of these regions, culminating step by step in 
the heights of the Rocky Mountains, and described 
the lofty peaks, the great parks, the rugged and grand 
canyons, and the rolling prairie, di
viding them into four classes of eleva
tions between 5,000 feet and 14,500 
feet above sea level. He then dwelt 
on the meteorology of each of these 
divisions, giving the rainfall and rela
tive humidity, and accounting for its 
very small percentage by the moisture 
being condensed on the mountain 
ranges of the Sierras lying to the west 
of the Rockies, also noticing the 
amount of sunshine and of cloudless 
weather, the maxima and minima 
temperatures, the wind force, and the 
barometric pressure. 

other health stations, which can be inhabited all the 
year round, and where most of the comforts and luxu
ries of American civilization are attainable in a climate 
where not more than half a day a week in winter is 
clouded over, where the rainfall is only about 14 inches 
annually, most of which falls during summer thunder 
storms, where the sun shines brightly for 330 days each 
year, and where the air is so transparent that objects 
20 miles off appear close at hand, and high peaks are 
calculated to be visible at a distance of 120 miles. Dr. 
Williams summed up thus : The chief features of the 
climate of Colorado appear to be : 1. Diminished baro
metric pressure, owing to altitude, which throughout 

with the commission, there was evident
ly no wrongful intent, the case being a proper one for 
commitment and the physicians having acted in entire 
good faith, but in ignorance of the law of 1889. In re
futation of the popular delusion respecting the ease and 
frequency with which sane persons are committed to 
asylums for the insane, the assertion so often flippantly 
made that almost any two doctors can be induced for 
a consideration to certify to the insanity of a sane per
son, in order to enable his relatives to get him out of 
the way, does the medical profession a great injustice. 
During the more than twenty years that I have been 
professionally connected with hospitals for the insane, 
also in my official capacity as the medical member of 

the Commission in Lunacy, I have had 
occasion to examine thousands of cases 
in custody-either at the request of 
others who thought them sane, or 
frequently at t h e  solicitation of 
patients themselves-and I have yet 
to find a single case of whose insanity 
I had any reasonable doubt, except in 
certain convalescent patients who were 
about ready to be discharged as re
covered. I have, however, known of 
cases in which the commitment pal>ilrs 
were defective, and also, though very 
rarely, instances of mistaken diagnosis, 
in wl:}.ich the delirium of fever, alcohol, 
etc. , has been mistaken for insanity 
proper, and the case sent to an asylum. 
But, to the credit and honor of the 
medical profession be it said, 1 have 
yet to find an authenticated instance 
of a sane person being certified as iu
sane, and incarcerated in an asylum 
through fraud, corrupt collusion, con
spiracy, or wrongful intent on the part 
of medical men." 

.1. 
Artificial Maple Sli gar. 

Decoctions or extracts of the wood 
or bark of trees are frequently used for 
flavoring sirups or sugars. Different 
extracts differ in taste. The hickory 
tree it is said yields an extract that will 
impart the flavor of the maple, and 
Daily's method of producing artificial 
maple sirup or sugar is as follows : 

Dr. Williams quoted some striking 
examples of electrical phenomena wit
nessed on Pike's Peak (14,147 feet) by 
the observer of the United States 
Weather Bureau, when, during a vio
lent thunderstorm, flashes of fire and 
loud reports, with heavy showers of 
sleet, surrounded the summit in all di
rections, and brilliant jets of flame of 
a rose-white color j umped from point 
to point on the electric wire, while the 
cups of the anemometer, which were 
revolving rapidly, appeared as one 
solid ring of fire, from which issued a 
loud rushing and hissing sound. Dur
ing another storm the observer was 
lifted off his feet by the electric fluid, 
while the wristband of his woolen 
shirt, as soon as it became damp, 
formed a fiery ring around his arm. 
The climate of the parks is, however, 
Dr. Williams considered, of more prac
tical interest, and in these magnifi
cent basins of park like country inter
spersed with pines, and backed by gi
gantic mountains, are resorts replete 
with interest for the artist, the sports

ACCIDENT TO THE STEAMER ELRIE-EXTERIOR VIEW. 

Make an extract of hickory bark or 
wood by allowing water to percolate 
through the same. The bark or wood 
may be ground, or sawdust therefrom 
used. Hot water may be used, or the 
material boiled in water. The strength 

�n, the man of science, and the seeker for health. 
MOst of them lie at heights of from 7, 000 feet to 9, 000 
feet, and so good is the shelter that usually snow does 
not long remain on the ground ; while Herefordshire 
cattle in excellent condition are able to fatten on the 
good herbage, and to lie out all the winter without 
shed or stable. Dr. Williams predicted tor these parks 

the greater part of the State does not fall below 5,000 
feet. 2. Great atmospheric dryness, especially in win
'tel' and autumn, as shown by the small rainfall and 
low percentage of relative humidity. . 3. Clearness of 
atmosphere and absence of fog or cloud. 4. Abund
ant sunshine all the year round, but especially in win· 
ter and autumn. G. Marked diathermancy of atmo-

of the extract may be increased by 
increase of the quantity of the wood or bark. 

To one gallon of hot or boiling sugar sirup add say 
three tablespoonfuls of the hickory extract. It is said 
the effect of the extract is to produce a flavor that ren
ders the sirup indistinguishable from genuine maple 
sugar. If the sirup is boiled down, a suglU' resembling 
maple sugar ill taste is produced. 
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AN IItPROVED WRENCH. tudinal keyway, IS a second driving pinion, B, adapted 

The illustration represents a simple and durable to slide longitudinally on the hub, such movement 
wrench, patented by Mr. Charles H. F. Kraft, in which being effected by a shifting segment by means of a 
the jaws may be quickly and conveniently adjusted for handle in ready reach of the operator. The gear wheel, 
different sized· work. Fig. 1 shows the tool in perspec- A, forming part of the gearing for the traction me
tive and Fig. 2 is a side sectional view. The fixed jaw chanism, is in alignment with the first small driving 
on the outer end of the handle consists of a U-shaped pinion, C, but is adapted to be engaged by the larger 
removable piece held in pos\tion by a pin, and the driving pinioJ), B, when the latter is shifted trans
movable jaw is mounted to slide on an inclined tongue versely. For this purpose the gear wheel, A, is 
of a head held longitudinally adjustable on the wrench I mounted on a stud held on a bearing sliding in a seg
handle, and adapted to be locked 'on it. The jaw is mental guideway formed on a pillow block, a pin on 
wedge-shaped, and in moving it in or out in its. guide- the bearing being connected with an upwardly extend
ways it moves nearer to or farther from the fixed jaw. ing lever, as shown in Fig. 3, by moving which the 

DAFT'S WRENCH. 

The movable jaw is held in place by a pin held trans
versely in its sides and engaging a slot in the tongue of 
the head. In the front face of the tongue of the head 
and in the under side of the jaw are recesses contain
ing a spring to hold the jaw in an innermost .position, 
as shown in Fig. 2. The movable head is locked in 
place on the handle by a toothed dog having a tongue 
engaging a slot in the lower end of the head, while on 
the opposite edge of the handle, is an eccentric cam 
mounted on a pin supported in lugs projecting from the 
head, and when the handle on the eccentric is swung 
away from the wrench handle, the head carrying the 
movable jaw can be readily moved along the handle. 
This wrench, while being a superior tool for pipe work, 
is also designed to have great efficiency for general use. 
The jaws being parallel allows it to grip any square 
nut Ol'-bolt head, and when once adjusted to the size 
required it cannot be changed by being moved on the 
bench. It is a strong wrench, and its quick and easy 
release from a pipe makes it very convenient in nse. 
Further information :celative to the improvement may 
be obtained of the Kraft Ideal Pipe Wrench Co. , Bat
tle Creek, Mich. 

.. . . , .. 
AN IMPROVED TRACTION ENGINE. 

The machine shown in the illnstration, patented by 
Mr. James A. Stout, can be propelled at a high or low 
rate of speed, and readily changed by the enginee'r 
from one speed to the other without removing or rear
ranging any of the parts. Fig. 1 shows the engine in 

1 

3 

bearing can be shifted so that the gear wheel, A, is 
moved in or out of mesh with the small driving pinion, 
C. The gear wheel, A, does not move out of mesh with 
the traction gearing when the lever shifts the bearing, 
and the friction pulley in its normal position is always 
in contact with the belt pulley, being pressed thereon 
by springs in line with the driving shaft. When the 
engine is used as a power for thrashing machines, the 
belt can ?e -readily tightened or loosened by running 
the traction engine a short distance forward or back
ward at a slow speed. 

Further information relative to this improvement, 
may be obtained of the Harrison Machine Works, 
Belleville, Ill. 

• • • a • 
The " New Mesmerism." 

Within the past few months most wonderful tales 
have appeared from time to time in the .dailypress con
ctitning certain mesmeric performances in the Paris 
hospitals. It was gravely stated that Dr. Luys, of La 
Charite Hospital, had obtained such a development of 
hypnotic suggestion as to bring about a transference 
of sensibility to inanimate objects. For example, a 
person in the hypnotic state would receive a suggestion 
that a, glass of water was part of himself and was capa
ble of sensation. Then the glass would be taken out 
of his sight, and when the contained water was agitat
ed the patient would be visibly disturbed or even give 
evidence of acute suffering. Other inanimate objects 
were capable of receiving like impressions, and there 
was apparent danger that this " externalization of the 
sensations," as it was called, would come to be regarded 
as an accepted fact by not a few prominent scientific 
men with more imagination and credulity than sound 
common sense. 

Mr. Ernest Hart, when in Paris recently, had his at
tention drawn to these seemingly astounding manifes
tations of occult force, and was so impressed with what 
he saw that he determined to seek out the cause. It 
took him but a very short ti'me to see that the subjects 
of these hypnotic experiments were impudent im pos
tors, and that Dr. Luys was the victim of gross fraud . 
He suggested to the doctor the employment of certain 
simple tests, such as the substitution of inert sub
stances for the drugs in sealed tubes which were sup
posed to act upon the subjects when brought near the 
body. Dr. Luys, however, declined to act upon this 
suggestion, saying that he could perform the experi-

ments only in his own way, and if they failed 
to convince he could only express his regret. 
Mr. Hart then procnred the attendance of five 
of these subjects in his own apartments and 
repeated the experiments in the presence of a 
number of Parisian and foreign medical men. 
The same phenomena, he says, in a communi
cation to the London Times, " were reproduced 
with sham magnets, with substituted figu:res, 
with mjl;named medicinal substances, and with 
distilled water, and with sham ' suggestion,' 
opposite suggestion, or none at all. Every one 
was able to convince himself that all the results 
so shown were, without ex
ception, simulated, ficti
tious, and f r a u d u l e n t . 
That some of the patients 
were hypnotic and hyster
ical in a high degree does 
not alter the fact that 
from beginning to end they 
all showed themselves to 
be tricksters of the most 
barefaced kind ; some of 
them very clever actors, 
possessing dramatic pow
ers which might have been 
turned to better purposes, 
most of them utterly venal 
and some of them confess
ing that they pla�ed upon 
the credulity of Dr. Luys 
for their own purposes." 

hensible and the supernatural, and as religious faith 
wanes superstition seems but to take a firmer hold on 
certain minds. -Medical Record. 

.. . . . . 
A SHIFTING DEVICE FOR ELEVATORS. 

The illustration represents a device more especially 
designed for grain elevators used to load or unload ves
sels, being adapted;to conveniently shift the elevator leg 
to hold it in contact with the grain. The improvement 
is in practical service in a Buffalo, N. Y. , elevator, 
where it is said to be giving good ' satisfaction. It has 
been patented by Mr. James Flemming, of No. 290 
Perry Street, Buffalo, N. Y. The elevator leg slides in 
a frame extending horizontally from a post, and on the 
upper end of the leg are trunnions which extend 
through slots in braces connecting the front end of the 
frame with the upper end of the post. The outer ends 
of the trunnions are engaged by a bail connected with 
a rope extending over a pulley, the rope being con
nected with a suitable device for pulling the leg up or 

FLEMMING'S ELEVATOR SHIFTING DEVICE. 

letting it down. The back of the leg is supported by a 
friction roller journaled in the free end of a pusher arm 
pivoted on the frame, this arm being also connected 
with a rope extending forwardly and upwardly over a 
pulley in the outer end of the frame, thence to and 
around a drum turning on a stud on the vertical post, 
the rope then passing upward over a sheave, and sup
porting at its lower end a weight designed to counter
balance the weight of the elevator leg. At one end of 
the drum is a pulley over which passes an endless chain 
or rope, which passes also over a pulley provided with 
a hand wheel near the ground, and by manipulating 
this chain or rope the drum is turned to wind up or nn
wind the rope connected with the forward end of the 
pusher arm, giving the latter a forward or backward 
swinging motion, whereby the lower end of the leg can 
always be held in contact with the grain_ 

• • • I • 

THE LOVELL DIAMOND CYCLE. 

The new Lovell Diamond cycles. one of whic,,* is 
shown. in the accompanying cut, are constructed mnch 
the same as the 1892 m()del, but with a few improve
ments, among which is a new Diamond frame of the ' 
H umber pattern. Lightness and strength are attained 
by the use of the best English seamless steel tubing, 
combined with American steel drop forgings. The 
patent adjustable ball bearings are supplied to all 

STOUT'S TRACTION ENGINE. It is strange to think THE LOVELL DIAItOND CYCLE. 

that men of scientific me-
perspective, Figs. 2 and 3 being partial plan and side dical training can be so thoroughly duped in this clos- running parts, and are fitted to both wheels, crank 
views. On the main driving shaft is a small driving ing decade of the nineteenth century, and we may well shaft pedals and head. These bearings are constructed 
pinion, C, bolted to the hub of the belt pulley, and on pause to ask ourselves whether, after all, the world is alike. The balls are adjusted by an adi ustable cone 
the inner surface of the rim of the belt pulley acts a any less credulons than it was in the good old days of on one side and a stationary cone on the other, the 
friction pulley having a hub turning loosely on the witchcraft and diabolism. There may be a greater bearings adjusted by the former. Removable hardened 
hub of the belt pulley. On the outside of the hub of number of hard-headed skeptics abroad, but a large steel ball cups and ball- retaining washers are used. 
the friction pulley., and secured by a key in a longi- portion of mankind is still hungry for the incompre- A leading feature in these bearings is that, in the 
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event of an accident, the cup can be replaced at a very 
small cost. 

In the two small cuts we sho:w a peculiar feature of 
construction of the saddle. By turning a screw at 
the end, any slack in the leather covering can be 
taken up at once. The other view shows how by 
turning a screw the position of the saddle can be in-

stantly changed on the bar, as well as the tilt of the 
saddle arranged to suit the rider. 

The Lovell Diamond cycles have been in the market 
for several years. All the parts are thoroughly tested 
before entering into the machine and extreme care is 
takeu in the fitting. The John P. Lovell Arms Co., of 
Boston, make a large variety of Diamond cycles suited 

for ladies and children as well as gentlemen, and will 
be pleased to mail their new catalogue on application. 

. .. .  � . 
A. Peculiar Fire. 

In the Ladies' Home Journal for January is an ac
count of a fire from gasoline-that originated in a rather 
peculiar manner. A lady was cleaning a Brussels car
pet with gasoline. She had cleaned about one-third 
of the carpet when she noticed one spot that looked a 
little dull and which must have a little more rubbing. 
She says, " I  gave one quick, hard rub, the cloth in 
my hand ignited. There was a sort of a puff, and the 
flames went creeping all over the carpet I had cleaned. "  
The explanation suggested was that the friction ig
nited the gasoline, but no suggestion is made as to 
whether that was caused by raising the temperature 
to a high degree, as might ordinarily happen by fric
tion or whether it was otherwise. 

Professor G. D. Shepardson, of the University of 
Minnesota, writing to Science in respect to the above, 
says : Some of my experience in the cold, dry climate 
of Minnesota has suggested a very plausible explana
tion for this accideni, which seems surprising that such 
accidents are not more frequent. Our sleeping room 
has an ingrain carpet, from which we get marked elec
trical experiences. On a cold morning one can hard�y 
take a step without being strongly electrified. By 
shuffling across the carpet, taking only two steps, I 
have many times drawn a spark one-eighth of an inch 
long. By taking a dozen shuflling steps and touch
ing the water faucet I have several times drawn a 
spark nearly one-half of an inch long. Indeed it is so 
common and so excessive that it is quite uncomforta
ble. I have several times thought seriously of getting 
u]5 some arrangement for gradually dissipating the 
charge on one's body, so that we can avoid the unplea
sant shock when using the water. It should be stated 
that this high degree of electrification is not an every
day experience, but it is very common when the ther
mometer in the room goes below 50 or 40 degrees Fah. 

A similar experience is very common here wben one 
is putting on a fur overcoat or one simply with a fur 
collar. The simple rubbing of the fur in putting on 
the coat will so electrify it that one gets a prickly sen
sation from the charge from the collar when it is turned 
up against one's neck. Quite frequently simply pick· 
ing up a flannel undergarment will so electrify it that 
one hears a decided crackling. These experiences are 
very common here in MInnesota with the dry atmo
sphere, and are quite surprising to one accustomed to 
the more moist climate of New York of the seacoast. 

This experience suggests at once that the gasoline in 
the case above noted was ignited by an electric spark 
caused by rubbing the carpet. 

• •  1 • •  
<I n  Unusual Fonndry Experience. 

A singular accident occurred recently in the foundry 
of the A. L. Swett Iron Works, Medina, N. Y., which 
seemed very mysterious. 

Mr. Albert L. Swett, the proprietor of the works 
nam�d, has a communication in the American Ma
chinist relative to the matter. 

We were melting a fifteen ton heat in a newly lined 
cupola, says Mr. Sw0tt, and soon after the blast went 
oil a number of our men were affected by gas. Out of 
abc:>ut fifty eVlployed in the room, seventeen were so 
overcome that it required prompt medical aid to restore 
them. They seemed to become paralyzed to a cert ain 
extent, and unable to help themselves. Some of them 
seemed to suffer intense agony, while others seemed 

more in a paralyzed condition. And from the state
ment of the doctors who handled the cases, it seemed 
to paralyze the lungs to such an extent that it was 
necessary to work rapidly in order to restore the action 
of the blood through the system. In about two hours 
or more, with the assistance of four physicians and 
what other help we could get, all were restored suffici
ently to be taken to their homes, and tqe most severe 
cases were kept away from their work only four to five 
days. 

As to what caused the gas to affect so many at this 
time is unaccountable. From actual experience of over 
twenty-five years in the business, I have never seen nor 
heard of anything like it before, and in conversation 
with old moulders they claim they never had. The 
moulding shop had been idle for two days. All venti
lators were closed, and the gas, after putting on the 
blast, seemed to settle to the earth instead of going to 
the chimney. It was not our custom to open the venti
lators until the room was warmed somewhat from the 
melted iron ; doubtless the gas was all retained in the 
room. 

• • • • • 

What Conslltules Good Vulcanized India Rubber1 

An investigation has recently been conducted by 
Lieut. L. Vladimiroff, at the St. Petersburg Technical 
Institute, with a view to establishing rules or tests 
whereby the quality of vulcanized India rubber may 
be efficiently judged. It is a notorious fact that no 
method of chemical analysis gives reliable results for 
this substance. Hence the tests applied were chiElfly 
of a physical nature. From a lengthy series of expe
riments the following conclusions were deduced, 
namely : 

1. India rubber should not give the least sign of 
superficial cracking when bent to an angle 00800 after 
five hours of exposure in a closed air bath to a tem
perature of 1250 Centigrade. The test pieces should be 
6 centimeters thick. 

2. Rubber that does not contain more than half its 
weight of metallic oxides should stretch to five times 
its length without breaking. 

3. Caoutchouc, free from all foreign matter except 
the sulphur used in vulcanizing it, should stretch at 
least seven times its length before rupture. 

4. The extension measured immediately after rupture 
has taken place should not exceed 12 per cent of the 
original length of the test piece of rubber. The test 
piece should be from 3 to 12 millimeters long, 3 centi-

' 

meters wide, and not more than 6 millimeters thick. 
5. Softness may be determined by measuring the per

centage of ash formed on incineration ; it may form 
the basis for deciding between different grades of rub
ber for certain purposes. 

6. The vulcanized rubber should not harden under 
the influence of cold temperature. 

These conclusions are to serve in the establishment 
of rules governing the introduction of vulcanized rub
ber in the Russian navy.-The Electrician. 

• � • » • 

A LABOR·SA VING SCREW DRIVER. 

The " Howard-Allard " spiral, clutch, triple bit screw 
driver has recently been offered to the trade in new 

designs, though retaining all the 
original valuable features of the 
old Allard. This tool is especially 
adapted for light and rapid work, 
and is invaluable for mechanics 
having large quuntities of small 
screws to drive. There is no turn
ing of the hand and twisting of the 
wrist to drive a screw, which is 
effected by simply pushing the 
handle. The tool may be used as a 
spiral, ratchet, or ordinary screw 
driver. If it is found that a screw 
cannot be driven to its place by 
use of the spiral, it is readily done 
by using it as a ratchet or ordinary 
screw driver. It is provided with 
three bits nicely finished, of differ
ent sizes, to enable the operator to 
select one to fit any size screw he 
may wish to use. These bits can 
be instantly interchanged and se
cured in the chuck or clutch pro
vided for the purpose. The knurled 
nut of the clutch is made of steel, 
'and the socket of steel, as is also 
'the spindle, which is provided with 
four spiral grooves, which are cut 
deep and have square sides, and 
w h i e  h nicely fit corresponding 

grooves in the extra long nut throngh which it passes 
into . the handle. This gives it nearly four times the 
bearing surface to wear usually found in this class of 
tools, which have fewer spiral grooves and shorter 
nuts. The handle is made of thoroughly seasoned 
hard wood, nicely finished. The whole tool is not only 
attractive, but also very strong and durable. 

This implement is manufactured solely for the Alford 
& Berkele Co. , 77 Cha.mbers Str64it, New York City. 

fFEBRUARY 25, 1 &)3. 
King ISleam. 

According to Wieck's lllustrirte Gewerbeblatt, the 
steam power at the disposal of the civilized nations 
was, in 1888, as follows : 

Horoe powers per 
100 mbabi-

Hor.e J:ower.. tants. 

Great Britain. . . . . . . . . . . . . . . .  . 8,200,000 25 
France. . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . .  4,520,000 11 
German Empire . . . . . . . . . . .  ,. . . . . . . . . . . . . .  6,200,(JOO 13 
Russia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  2,240,000 3 
Austria . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  2, 1 50,000 5 
Italy .  . . .  . . . .  . . .  . .  . .  • . . . .  . . . . . . . . . . . . . . . .  830,000 3 
Spain . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  740,000 4 
Portllgal . .  . .  . . . .  . . . . . . . . . . . . . .  . . . . . 80,000 2 
Sweden. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  300,000 7 
Norwu y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  180.000 9 
Denmark . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 150,000 8 
Hollan d . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  340 000 8 
Belgium . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . .  810,000 14 
Switzerland . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  290,000 10 
Otber European countries . .  . . .  . . . . . . . . . . .  600,000 6 
United States of N. A . . . . . . . . . . . .  . . . .  14,400,000 24 
Colonies. . . . . . . . . . . .  . .  . . . . . . . .  . . . . . . . . .  7,120,000 

According to the above table there were, in 1888, a 
total of 50, 015, 000 horse powers at the disposal of the 
civilized nations. The steam horse power is considered 
equal to three animal horse powers, and the latter to 
seven man powers. Hence every round million Of 
horse powers represents not less than a thousand mil
lions of man powen.. Now, if we suppose a horse power 
to work, on an average, as long as a man, 1, 000 millions 
of " man powers " are equalto 1,000 million men. 

However, the civilized nations have only during the 
last few decennials come into the possession of these 
thousand millions auxiliary workmen. Although the 
steam engine was invented in the last century, there 
were, in 1840, only 1, 650,000 steam horse powers in the 
same territory which now has over 50 millions at its 
disposal. Even in 1860 there were not more than 
9,380,000 steam horse powers. 

Now, as regards the distribution of the st.eam horse 
powers over the different countries, Great Britain leads 
with 25 horse powers per every 100 inhabitants, but is 
closely followed by the United States, with 24 horse 
powers per every 100 inhabitants. Next of importance, 
as industrial countries, are Belgium and Germany, 
then France and Switzerland, which are followed by 
the Scandinavian countries and Holland. By way of 
Austria are reached the countries of inferior industrial 
importance, of which Spain is the most prominent, 
while Italy ranks with Russia. However, it would be 
wrong to think of the greater portion of the above 
mentioned horse powers as being used for actually " in
dustrial " purposes. Of the 50 millions steam horse 
power, only 10 millions belong to .. stationary" steam 
engines, the remaind er being divided between railroads 
(32 millions) and steamboats (8 millions). Hence, of the 
1,000 millions auxiliary workmen who, in the form of 
steam engines, to-day perform service for us, not less 
than 800 millions are especially employed in the carry
ing of passengers and goods, and only 200 millions re
main for industrial and agricultural purposes. It is 
estimated that, in 1888, the railroads of the world trans
ported 1,430 millions tons, while 146,400,000 tons were 
carried by vessels, including both steam and sailing 
vessels. Among the articles transported by sea, coal, 
with 26'2 per cent, occupies the first place. Next fol
lows wood, with 17'3 per cent ; then grain, with 9 '3 per 
cent. All other articles are of comparatively smaller 
importance, iron forming only 3 '2 per cent of the entire 
transport ; fabrics for clothing, 2 '1 per cent ; sugar, 1 '8 
per cent ; and cotton, 1 per cent. 

• • • • • 

Radlallon Through Vacua. 

The experiments of Professor Dewar upon the effect 
of high vacua on the radiation of heat, undertaken in 
the course of his researches with liquid oxygen, lead to 
some interesting considerations that may cause us to 
modify entirely our conception of radiation of the 
sun's heat. It has been usually taken that the long 
heat waves, as well the short light waves, came direct 
by radiation from the sun, and that consequently an 
enormous amount of energy was continually b�ing dis
sipated. But Professor Dewar's experiment tends to 
show that an absolute vacuum is entirely impervious 
to loW waves of heat radiation. Interstellar space, 
therefore, though transparent to light radiation, does 
not presumably convey heat radiation at all, and the 
heat waves manifest in the atmosphere are created 
there. We see in this the necessity for remodeling our 
theories upon the time required to cool the earth 
down; for, if space is impervious to heat radiation-as 
is Prof.essor Dewar's vacuum-we need I}ot fear cool
ing on this account. The interstellar space has lost 
one of its properties, and at a stroke, by a simple ex
periment, a huge proportion of the supposed available 
energy of the solar system disappears. 

• , e  • •  

TUNNELING THE SIMPLON.-Work on the new Sim
pion tunnel hali been commenced. When completed 
it will be the longest tunnel in the world. It will ex
tend from Brieg, in Switzerland, to !sella, in Italy, and 
its total leilgth will be 12% mileS. It is expected that 
from eight to nine years will Q(l occupied in the con· 
struction of the tWlllel. 
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NEW METHOD OF GAS SUPPLY FOR NEW YORK CITY. the property is the most valuable, as it fronts on the Leaving Colon, a couple of days' sail put us at Grey-
The city of New York, at the present time, is sup- . water, and the less valuable portion of the property, town, Nicaragua, the eastern terminus of the Nicara

plied with gas from works situated within its limits, remote from the water front and containing the gas gua Canal. The advantages claimed for this canal 
not merely inside of the corporate lines, but in close holders alone, would have to be retained. The concen- over its rival at Panama are, first, the greater ease of 
proximity to the most thickly settled districts. In old tration of gas manufacture in a single place would, of construction ; second, its more northern position; and 
5imes, when gas was made from bituminous coal, and course, cheapen its production by reducing the salary third, the climate and prevailing winds are more favor
of course on a far smaller scale than at present, gas list. The proximity of the works to the works of the able. The mechanical details are simpler and its posi
works gave but little annoyance to those living near Standard Oil Company enables them to receive their tion makes a material saving in distance between New 
them. Almost the only source of annoyance was the naphtha by a pipe line, and presumably to make very York and San Francisco. 
disposal of the foul lime from the purifiers. ad vantageous terms for its supply. A great deal has been said about the harbor of Grey-

The increase in extent of the petroleum industry has • ' . .  • town being better than that at Colon or Panama. On 
brought about the introduction, on an enormous scale, The PanaDla and Nicaragna Canals. visiting these places one fails tn.find it true. It is true, 
of naphtha into the gas manufacturing industry. At While the papers have been publishing full accounts however, that Grey town has had a fine large harbor, 
the present time not far from 1,000,000 barrels meas- of the Panama Canal scandal, and friends at home but the sea has built a ridge of sand which incloses the 
urement of naphtha are delivered in this city annually. have been suffering from the bitter cold weather, we harbor, thus forming a large lagoon. A pier or break
The use of such large quantities of naphtha not only have been visiting the Panama Canal and also the water has been built, running out normal to the coast, 
involves production of more or less disagreeable odors, Nicaragua Canal and have been uncomfortably warm. and to the westward a channel or entrance to the 
but is attended by great danger of conflagration, what- Landing at Aspinwall, or Colon as it is more frequent- lagoon has been dredged. The breakwater is now 
ever precautions are taken. There is always a chance ly called, one finds more activity than was to be ex- about one thousand feet long and is composed of creo
of the naphtha breaking loose, and if it once catches pected under the present state of affairs. The sun soted piles. This, however, is only a framework, tem
fire, there is no telling where the damage will end. The beats down with never-ending energy, and the fright- porary on account of the destructive teredo, and is to 
naphtha tanks are generally situated close to the river ful heat is only partially relieved by the cooling effect be filled in with natural and artificial rock, part of 
fronts, so that the escaping fluid might find its way to of the northeast trade wind. which is already in place. To the eastward of the 
the river, and, if so, by burning and floating, would The influence of this wind is felt only in the northern pier the shore line has made out about seven hundred 
carry the flames far and wide. end of the town, and is completely lost on arriving at feet. The channel to the westward does not get as 

At present there are three companies in practical the central and southern portions of the level plain on much scouring out as was hoped for. There is ordin
operation supplying the city with gas. The great con- which the city is built. arily about eight feet of water on the bar. The break
solidation brought about some years ago omitted 'one Work on the canal being at a standstill, the city de- water will probably have to be continually extended, 
company, and since then a second has been put in rives little support from it. Most of the inhabitants and constant dredging will be necessary to keep the 
operation, thus completing the three. get their living by handling the freight that arrives here entrance to the harbor in passable shape. 

We illustrate in this issue the work that is now for shipment across the isthmus to Panama and the Work was commenced on th� Nicaragua route about 
being carried o� with a view to the introduction of gas return freight. The railroad connecting Colon and five years ago, and the progress has been good. Neces
into the city from across the East River. The East Panama is running, but not with the energy it had sary buildings have been built in the most economical 
River Gas Company is a corporation that possesses when work on the canal was in progress. There is but style, stores for material established, machine shops 
rights of the most liberal description. Its charter one passenger train per day, and few are the freight started, dredges, tow boats, and barges bought and put 
authorizes it to make and supply gas and electric trains. to work, . and a short line of railroad constructed. 
power, and to condemn property if necessary for its Colon has been twice nearly destroyed by fire, and On a hand car we took a run over the railroad, which 
purposes, with full power to lay pipes throughout the these fires have had a cleansing and improving effect. is now nine miles long. One is struck with wonder 
city. It also is organized to consolidate or purchase The city is cleaner, healthier, better built, and in every while looking at this piece of work, and cannot help 
the property of present gas companies. Its present way more habitable than formerly, and a citizen re- admiring the pluck and perseverance of the builders. 
works are in Long Island City, opposite 7 1st Street, marked that he thought it would be it good thing if The road runs parallel and close to the canal line. It 
New York. They have hitherto comprised a small Low the city would burn down about once in five years. runs through a swamp land, and, when they started to 
gas plant, which is at present manufacturing and sup- There is no street-cleaning commission and no health build it, there was nothing but a dense forest of trees 
plying gas to the district and ·its vicinity. board, and little is done to keep the health of the peo- and undergrowth, the ground being covered to a depth 

Plans have been made for the construction of an pIe. The arrangements for the care of the sick, how- of four or five feet with stagnant water, saturated with 
enormous plant for carrying out the Low process under ever, seem to be very complete. The railroad company decayed vegetation. Men stood in this water up to 
the methods of the United States Gas Improvement. has a well-built, well-equipped, and well-managed hos- their shoulders and laboriously chopped and felled the 
Company. These plans provide for a works of a pital in the healthiest and most salubriou s place on trees. Many of these trees were of wood as hard and 
capacity of 24, 000,000 cubic feet per day. Work is at the north shore. unimpressionable as iron. A strip of swamp land was 
present in progress on what may be termed a 6, 000, 000 All along t1\e route of the canal quiet reigns. A few cleared to a width of about eighty feet and for a dis
cubic feet block of these works. A three-lift gas years ago there was no Sunday there, but now every tance of six miles. The trees were trimmed and then 
holder of 650, 000 cubic feet capacity is now in process day seems a Sunday. It is not true, however, as some formed into a crib work along the line of the road, and 
of erection. The old holder capacity is 200,000 cubic would have us believe, that everything has . been ne- on this cribwork stringers, ties, and rails were laid. 
feet. Contracts for a four-lift holder of either 3, 500, 000 glected and allowed to go the dogs. Allowances must Sand from the dredges was dumped on this, packing 
or 4,000,000 cubic feet capacity will be awarded at once. be made for the effects of climate and the peculiar con- down through and around the timber, thus forming an 
The company own in fee simple an area of 250,000 dition of affairs, and when that is done it is surprising embankment . .  Where the embankment sank down into 
square feet and they hold an option on several acres how successfully cared for have been the houses, the the mire of the swamp, more timber and sand was 
additional. Land in their vicinity is so cheap that machinery, the boats, and in fact the entire plant of added. Thus was made the roadbed that many engi
they are virtually unrestricted in their powers of ex- the canal company. To be sure, one sees much rusty neers said was impossible of construction. The cost 
pansion. In this city, for the purpose of carrying out iron, but the important machinery is protected and was forty per cent less per mile than the original esti
their work, they have purchased seven lots at the preserved by careful keepers or watchmen in the em- mate. This road is to be used in t.ransmitting material, 
foot of 71st Street. By May 1st the new plant will be ploy of the canal company. The tow boats, launches, tools, equipments, etc. , to different points along the 
making gas for local supply. lighters, etc. , are housed in and protected from the line of the canal. 

The gas is to reach New York by a tunnel under weather, their machinery white-leaded and oiled, and The two large dredges, the City of Paris and the 
the East River, to the details of whose construction periodically overhauled, turned over, and kept in such City of New York, have started on the work of dredg

our illustrations are more particularly devoted. It good order that I doubt not that ninety per cent of ing, and have cut since January, 1891, a channel 1, 500 
runs in a straight line across tbe East River from the these boats could be put into service inside of a week. feet long, 280 feet wide, and 20 feet deep. The track of 
foot of 71st Street to the site of the works on the The houses are in good condition, though the hot and the canal has been cleared of trees and underbrush for 

banks of the East River, nearly opposite thereto. In damp atmosphere has caused the usual decay of wood eleven miles. The manner in which one of these 
its course it goes under Blackwell's Island. The rock work, notably of the porches and exposed parts. The dredges eats into the earth is astonishing, and perhaps 
penetrated has been exceedingly solid, consisting of excavated portions of the canal are filling in,' but the reader can fonn an idea when I say that in each 
gneiss, of a most excellent description for tnnneling. not to an exti-aordinary degree. The heavy fall o f minute fourteen buckets full are scooped out, each 

The section of the tunnel shows a straight-sided water during the rainy season has washed down the bucket holding a cubic meter. Imagine a block of 
structure 8 feet high and 10 feet in diameter, with banks and there have been numerous land slides, but earth nearly as large as the room in which you are 
arched roof, whose general contour is shown with di- not even to the extent that was expected by the pro- sitting being removed in a minute, and then imagine 
mensions quoted. The tunnel is to accommodate three jecting engineers. The receiver in whose hands the that operation being repeated every . moment of the 

lines of cast iron · pipe, one of 48 inches and two of canal property now rests is expending about thirty- day and night. 
36 inches each, arranged as shown. Taking the length five thousand dollars a month in preserving the plant. A telegraph line has been constructed, so that there 
of the tunnel as 2,400 feet, this, by the ordinary ap- Much interest is manifested by all classes at Colon is communication all along the line of the canal, 
proximate rules of the gas engineer, gives a carrying in the development of the Paris scandals. The Colom- through to Brito, on the Pacific coast. 
capacity of 286,000 cubic feet per hour at %' inch bians believe in t.he ultimate success of the canal' l The total length of the canal route is 169 '5 miles, of 
pressure. and, as they derive a large revenue from the building which 142 miles are free river and lake navigation. 

Our sectional illustration of the tunnel route gives of the canal and from those employed by the canal Lake Nicaragua, the highest level, is 110 feet above tide 
an excellent idea of the .general distribution and level company, they are anxious to have work recommence, water. . 
thereof. The drainage, it will be seen, runs all to one and it is safe to say that the government authorities Estimates made by reliable disinterested men and 
end, where a sump is placed to collect any inflowing of the republic of Colombia will do everything in engineers put the cost of completing the Nicaragua 
water. But the use of the tunnel is not only for three their power to help the canal company to its feet. It Canal at $100,000,000. The route has been very 
lines of gas mains. The company have already been will be some time before the fate of the Panama Canal thoroughly surveyed, and the above estimate is thus 
offered $10, 000 a year, for a period of twenty years, for is decided. In case work is resumed, it will be on the based on comparatively reliable data. 
the privilege of a pneumatic tube. It is also among plan of a lock canal. The present outlook for the completion of the 
the immediate possibilities that the East River Gas The original plan was a failure because of inade- Nicaragua Canal is far better than for the Panama, 
Company may, in accordance with its charter, develop quate knowledge of the country, incomplete surveys, but they both se€'m to be hipped in the same way. It 
into a great generating company for gas and power of wrong estimates and ruinous sub-contracts, and last, is simply a question as to which company can first get 
all kinds, notably for illuminating gas and electric but not least, corruption. the necessary funds. F. R. BRAINARD, U. S. Navy. 
power. The immediate idea is, if possible, to sell gas The engineering difficulties of the new plan may be _ 4 • I .. 
to existing companies in the city or to acquire the mentioned as the Culebra cut, the Gamboa dam and Ellxlr oC Caseara Sagrada. 

property of those companies. The effects of such the control of the Chagres River. The most important Dujardin-Beaumetz «(Jaz. (Jynecologique) recom
operations would be that the storage and use of naph- one of the above is the dam, which is to contain 3,000,- mends the following as a rltJDedy for constipation : 
tha within the city limits would be stopped. This in 000 cubic yards of filling. Fluid extract of cascara sagrada, 90 gm. ; pure glyce

itself is a consideration of great importance. Those in position to know, and well-informed men rine, 90 gm. ; alcohol of 90 per cent, 200 gm. ; simple 
The city /Zas companies own a great quantity of generally, place the probable cost of completion at sirup, 400 gm. ; oil of orange, 6 drops; oil of cinnamon, 

real estate. All of this now used by the gas generat- not less than $125, 000, 000 and the time at not less than I 2 drops; and sufficient distilled water for 1 liter. Dose 
mg works could be eold. Ae it happens, this part of seven years. J -a. wineglassful after meals.-Am. Ph arm. Jour. 
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DISTRIBUTION OF HOT WATER AT PARIS. 

The distribution of cold water to houses in large 
cities has now become a necessity. How convenient 
and even useful would it not be to have hot water also 
under the same conditions. We have constant need 
of it for many purposes. In certain cities of the 
United States it is distributed by pipes, and perhaps 
it will be so distributed in France some day, but up to 
the present there has been no question of it. In the 
meanwhile, a company has j ust installed in Paris a 
series of small strnctures similar to newspaper kiosks 
(Fig. 1), where, for a cent, one can at once procure 
from 8 to 10 quarts of water at a temperature of 60 or 
80 degrees. These apparatus are automatic. The 
customer has only to place a coin in a slot and then 
push a button, when the flow will begin. How this 
is done we shall endeavor to explain by means of the 
details in Fig. 2. 

The water is not, as might be supposed, heated in 
advance and kept in this state in a reservoir, but is 
heated at the moment that it flows, and the apparatus 
is connected with the city mains that lead the water 
through the conduit, A, to the meter, O. Thence it is 
led by the tube, a, to a bifurcation, b. Through one of 
the branches, E, it enters a reservoir, R, provided 
with an outlet, h, and a float valve, m, limits its en· 
trance. Through the other branch, F, controlled bya 

'titutifit !mtrital. 
the customer's receptacle; The funnel, D, has a noz
zle provided with a cock, and the opening is so calcu
lated that it shall take about a minute to empty itself, 
the length of time necessary for the passage of 8 or 10 
quarts of water into the coil. As soon as it is empty 
the counterpoise, p, lifts the rod, t. and closes the 
cock, r. Then everything stops. 

We have said that the row of gas jets burns only at 
the moment desired. In fact, the pipe that supplies 
it traverses a box, V, with a valve, and it is the 
pressure of the water that opens the latter as soon as 
the cock, r, is itself open. A small gas jet, x, which is 
constantly burning, lights the row of burners. As for 
the coin, as soon as the pressure exerted upon the 
button is sufficient, it comes opposite a slot, wbither it 
bas been pusbed by a spring, H, and falls into a box. 
Tbe rod and the valve, as well as the button, resume 
their position and all is arranged for a second opera
tion. 

It will be seen tbat this system, which was devised 
by Mr. Robin, is most ingenious. It will render many 
services to the Parisian population. A cent is a small 
affair, but if one has not always need of 10 quarts of 
water he can make an agreement with a neighbor to 
divide, and each put in in his turn the coin necessary 
to set the apparatus in operation. In its concession to 
the company, the city stipulates that it shall rapidly 

HoW' Modern Crelllation Is Conducted. 

Miss Mary B. Comyns, of Boston, a member of the 
Massachusetts Cremation Society, has issued " A Plea 
for Cremation, " in which the ceremony of incineration 
is described as follows : 

" Tbe body, simply clad and placed in a coffin, is not 
put into tbe fire, as many persons suppose, but into .a 
so:caUed chamber of clay, little larger than itself, 
which is wholly closed except for a few small perfora
tions in the top, for the escape of the gases, which are 
conducted through the fire and consumed. Tbis 
chamber is heated to a temperature of about 2,000 de
grees. Nothing bnt heated air touches the body, . It 
lies absolutely undisturbed, maintaining its perfect 
shape until the last moment, when the beautiful rosy 
color it has gradually assumed changes to white, and it 
instantly falls together in the form of pure ashes. Sad, 
yes, heartbreaking it would be to watch the p!-,ocess, 
because anything which takes from us forever the forms 
of those we love is sad and heartbreaking ; but, when
our Gear ones have been buried, is there ever a moment 
during those years and years of terrible changes 
through which they pass, when we could bring our
selves to look upon them ? 

" The crematory which contains the heated chamber 
may be as beautiful as money and refined taste can 
make it. The room in which the religious services are 

Fig. l.-A PENNY-IN-THE-SLOT HOT WATER DISTRIBUTER 
AT PARIS. 

Fig. 2.-DETAILS OF THE MECHANISM. 

cock, r, it reaches the apparatus, CC, seen at the up- supply the carriage stations. In this way, the coach· 
per part of the figure. It is here that it is heated in men will be able, very easily and at slight expense, to 
traversing a copper coil 328 feet in length, under renew the water of their foot warmers. It will be 
which burns a row of gas jets supplied by a pipe, U, possible then to forbid the use of charcoal heaters, 
that starts from a meter, G. which have several times occasioned accidents. The 

It is clear that the flow of the water, like that of the laboring classes especially will very q uickly see the 
gas, is arrested while nothing is being drawn from the advantages that they can derive from the hot water 
apparatus, which consumes only when it produces. fountain. The copper coil that we have spoken of 

Let us now examine its working. It is set in oper- above is nothing else than a boiler of great heating 
ation by a pressure upon the button, B, represented surface. It is applicable to domestic uses, and Mr. 
apart upon a larger scale at the top of the engraving I Robin has for several years been constructing models 
(Fig. 1). This button is connected with a rod which I which are adapted, in apartments, to the delivery 
presents a gap that is filled by t,he coin that has , pipes of the city water. This arrangement is very con· 
been introduced into the slot, M. Before the coin is I venient for hair dressing saloons, bath halls, etc. It 
introduced the rod meets only with empty space, and suffices to turn the supply cock by hand in order to 
the machine does not operate ; but as soon as this obtain hot and even boiling water in an instant. A 
space is filled, a second rod, t (Fig. 2), forming a con- varying degree of heat may be easily obtained by regu· 
tinuation of the first, is likewise pushed and lifts a lating the velocity of the dow. It will be understood, 
valve, S, which closes the orifice of a siphon, i, in fact, that the more rapidly the water circulates in 
through which the water of the reservoir, R, flows to the coil, the less it becomes heated, and reciprocally. 
the exterior. This water flows rapidly into a funnel, As for the operation of the system, that is the same 
D, mounted upon a lever and balauced by a counter· as that which we have described above. There is a 
poise, p. As soon as it enters, it destroys the equili· small burner always lighted, and it is the di1Ierence of 
brium in favor of the funnel, and the lever tilts and pressure of the water at the moment that it flows that 
carries a.long t�.rod, t. which opens the cock, r, and opens the gas inlet. If the apparatus has not to be 
permits the w�r to enter the copper coil. Herein it used often, one can extinguish the burner and do the 
is immediately heated an:<t escapes through the pipe, lighting by hand, either with a flame or electrically.-
P, which extends to the exterior, and UDder which is La Nature. . 

held may be as quiet and peaceful as the chapels in 
our cemeteries. As the service is solemn and reveren
tial, so is there neither carelessuess nor levity when 
the body is removed to its final resting place. All is 
tenderly done for the moment, and we know that no 
harm can ever again come to the forms of those we 
have loved. Is it so with inhumation ?" 

.. , .  � .. 
Boric Acid In Beer. 

On the evidence of J. Brand, boric acid shonld be 
regarded as a normal constituent of beer. He has de· 
tected borates in the ash of Mnnich, other Bavarian, 
German, Austrian, and Brazilian beers, by the tur
meric paper test, applied both to the ash itself and to 
the product obtained by distilling the ash with me· 
thyl alcohol and sulphuric acid, after Gooch. A search 
for the source of the boric acid resulted in the dis
covery that every variety of hops examined contained 
boric acid, not . only in the strobiles, but in leaves, 
stalks, and tendrils. Barley and malt were found to 
be entirely free from this acid. No attempt appears 
to have been made at quantitative determinations ; 
100 cubic centimeters of beer sufficed for the detection 
of the boric acid and 5 grammes of hops always gave 
a certain reactiou. It is a pity that such an excellent 
indication of the presence of genuine hop bitters in 
beer should be of a nature so easily imitated by the 
brewer.-Zeits. fUr das ges. Braw. 
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NATURAL OYSTER GROUNDS OF SOUTH CAROLINA. of lava poured down upon the plain. A correspondent I of the eruption immediately after the series of subter
Mr. Bashford Dean, a specialist in regard to oyster who visited the scene at the time says : ranean shocks, the islaud escaped the horrors of a 

culture. and at present engaged in the biological de- " The writer in ascending the mountain came on one regular earthquake, and the mischief was confined to 
partment of Columbia College. is the author of a re- of these clefts, three-quarters of a mile long, and about I great destruction of the plautation�. Several days after 
port, recently published by the U. S. Fish Commission, 25 feet wide, apparently very deep, out of which the I the first outflow of lava (which lasted a fortnight) a 
on the natural oyster grounds of South Carolina, lava was pouriug. A quarter of a mile higher up was , fresh outburst occurred about 1,000 feet below the 
pointing out the advantages offered by the State for a cone, the side of which next the sea had fallen in, I Mokuaweoweo, and a new outflow established itself, 
'3uccessful oyster culture. It is based upon observa- disclosing a boiling caldron of molten materials. This I following the direction of the stream of 1859, when the 
tions made from December, 1890, to March, 1891. The liquid mass must have found a way underground to ! discharge continued with little interruption for 15 
entire coast margin of the State, excepting the im-

. 
the great cleft just mentioned, and discharged its con- I months. Explosions were being frequently heard, 

mediate ocean shores, is shown to be well provided . tents by it. Just a little above this cone another great caused, no doubt, by expanding gases, which were fol-
with natural beds, but lowed by the projection 
they differ strangely from into the air of columns of 
the beds occurring further fire to a height of 500 feet." 
northward, since they skirt --- . ---
the shore in the fringing Cobalt Plating. 

tidal reefs in such manuer The cobalt for plating 
that the oysters live as is now bought up in bulk 
much of their life in air as by two or three chemical 
in water. At low tide the manufacturers, and is al-
oyster ledges appear like most entirely used at pre-
hedges of frosted herbage, sent for blue coloring of 
branching c 1 u s  t e r s or glass and pottery and blue 
clumps of oysters being so glaze. Its cost in reality 
densely packed together is not more than that of 
that individuals become nickel, but it is retailed 
modified or distorted ac- ' at something about five 
cording to their position times this cost. If cobalt 
on the cluster. The indi- plating, as suggested by 
viduals that cap the clus- Dr. Silvanus Thompson, 
ter, projecting upward like were to come in, cobalt, 
flat-tipped fingers, h a v e  being used more largely, 
gi ven them the local name would s o o n  b e  c o m  e as 
of " raccoons," and these cheap as nickel. The pro-
raccoon ledges, as they are cess was patented, but the 
called, form vast 0 y s t e r patent has now dropped 
flats, sometimes miles in through, and is therefore 
extent, but the oysters are open to the world. The 
never found below the low- chief ingredient of the 
water mark except as they most practical process is 
have falleu from the neigh- Epsom salts, t h r 0 u g h  
boring ledges. Our illus- which the silvery metal is 
tration shows the zone for deposited. The polishing 
the attachment of these is done with s c r a t  c h 
oysters between the levels brushes, and the resultant 
of high and low water up- white coating is almost 
on stakes and piling every- TIDAL ZONE OF OYSTER DISTRIBUTION IN SOUTH CAROLINA, INDICATED UPON PILING OF WHARF. indestructible by damp or 
where, as represented by a smoky air. Cobalt plat-
photograph taken March 12, 1891. The maximum size cleft opened, which proceeded up the mountain in zig- ing, in place of nickel, should be invaluable. 
and abundance of the oysters is midway between the zag fashion to the crater Mokuaweoweo, the chief seat .. . .  I .. 
tide marks. of the lava manufacture. For twelve days it sent down The Electric Lighting of KOIDe. 

As a simple method of oyster culture, to transmute its river of fire fully 20 miles in length. The picture One can hardly imagine, says the American Archi
the tasteless raccoon into a table oyster, it is suggested presented to the spectator at the spot was most re- teet, what Julius Cresar, or, let us say, Cato the Censor, 
that the raccoons, raked from ledges, be scattered in markable-the snow-capped mountain discharging its would have said, if he had read in. the Sibylline books 
marginal waters about a fathom deep, where the bot- glowing flood, at its foot the blue Pacific Ocean, with that a company of Scythians would, two thousand 
tom is suitably firm, when the time required for the I its world of islands. Fifteen pillars of flame shot up years after his death, install an apparatus through 
raccoons to acquire the . features of single . oysters will from the crater to a height from 150 feet to 200 feet, which the streets of Rome would be illuminated every 
vary according to sOO&)n and locality, the period of while lower down the other lava reservoir sent up col- night by a cascade at Tibur, twenty miles off in the 
conditioning being shortened by separating the umns over 40 feet high. The crater at the top of the Alban Hills; yet that is j ust what has come to pass. 
clustered oysters before planting. The table oysters lava river was about 40 feet or 50 feet across, and it was Several years ago an Italian company undertook tho 
of the State, in many instances especially well flavored, sometimes girdled by a sort of nimbus of fire. utilization of the Tibur, or Tivoli, water power, by 
are said to be almost entirely of this character. " In the 53 hours between 2 P. M. on January 16 and 7 means of turbine wheels and dyn{tmos, for the pur-

.. , .  , • P. M. on January 18, 618 distinct shocks of earthquake pose of lighting the little town of Tivoli. Soon after-

THE VOLCANO MAUNA LOA. 

A new interest attaches to 
the island in which it is 
situated is now likely to 
become practically one of 
our possessions. All of the 
twelve islands of the group 
are of volcanic origin, and 
are entirely composed of 
the products of eruption, 
although volcanic forces 
are still in operation in the 
island of Hawaii only. 
Mauna Loa is 13,760 feet 
high, ' and it has slight 
eruptions, or displays some 
form of activity, almost 
every year. There have 
been several years in which 
the eruptions were remark
ably violent, viz. , in 1851, 
1855, 1859, 1868, 1881, and 
in 1887. In the latter year 
the first eruptions took 

' place in January, when 
great streams of fiery lava, 
mixed with smoke and 

were noted. The lava stream was much more copious ward, the establishment passing under the control 
and energetic than in 1868. Then it was accompanied I of the Roman Gas Company, the plant was in

this great volcano since by an incessant rain of ashes, which covered the land creased, until it now collects and transmits a force 
of twenty-seven hundred 

gases, rushed out of a new
ly opened crater, and dur
ing thirty-six hours there 
was an almost unceasing 
series of earthquakes, ac
companied by tidal waves 
that were very destructive 
of life and property along

THE 1887 ERUPTION OF MAUNA LOA, HAWAIIAN ISLANDS. 

horse power, and wires 
have extended to Rome. 
The experiment proved so 
successful that it has now 
been determined to utilize 
the whole available force 
of the cascade, amounting 
to about five thousand 
horse power, and the con
tract has been intrusted 
to a firm in Buda-Pesth, 
Hungary. T h e  current 
will be transmitted, at a 
pressure of fifty-one hun
dred volts, through copper 
cables, protected with spe
cial care, as they must cross 
the desolate Campagna, 
and would otherwise be at 
the mercy of b r i g a n d s. 
The cables enter Rome at 
the Porta Pia, where the 
current is converted . by 
thirty - two transformers 
into one of two thousand 
volts, this being the pres
sure for which the city 
system of electric lighting 
is designed. In the city it
self preparations are being 
made for increasing great
ly the lighting plant . .  In 

shore. The lava did not flow over the brim of the 
crater, but seemed to make its way downward by un
derground passages or through clefts in the moun�ain 
side, . forming new reservoirs out of which the overflow 

for miles around; but this time it was clear, thick lava. 
The upper portion of the mountain seemed for miles 
wide to be a sea of fire, which swept away in it!! course 
great blocks of stone. Owing to the ra.pid development 

place of two hundred and fifty arc lamps, the present 
number, six hundred will be installed, and the system, 
when complete, will be the most important example of 
transmission of electric force in the world. 
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®o��e9pon�ence. 

The Bicycle. 

To the Editor of the Scientific American : 
I have often wondered why some of the manufac

turers don't make one for older riders or ones too heavy 
to be athletic enough for the common safety bicycle. 
Why can't one be made with two rear wheels, about 
five or six inches apart, with the sprocket wheel and 
chain between them? '1'he crank shaft would not need 
to be much longer than the regular safety, and the 
power would be applied directly in the middle, instead 
of one side, as in the safety. J. 

Ceylon Vipers. 

To the Editor of the Scientific American : 
Order Ophidia and sub-order Viperiform. 
We are thus introduced to the serpents whose lethal 

power is next to that of the cobra. 
Sub-order viperiform is subdivided into two fami-

lies : 
1. Viperidae, with two genera. 
2. Crotalidae, with fonr grmera. 
In t,his article I propORe to speak only of the Vi-

peridae. 
The general characteristics of the vipers are : 
(a) Short, thick bodies and wedge-like tails. 
(b) Diamond markings. 
(c) Laterally protruding cheeks. 
The poison of vipers has been found to be charged 

with venom globnlin, which produces fluidity of the 
blood and thus destructive hemorrhages. Also a gene
ral paralysis attends the introduction of viperine poison 
to the system. 

It is primarily local, in distinction from cobra poison, 
which at once attacks nerve centers. 

Antidotal Treatment.-Tourniqnet, incision, and 
cauterization. Potassium permanganate (ammonia 
and alcohol) internally. 

INDIAN. 
(Jenera.-First, Scientific. 

(a) Daboia Rnsselli.-2Ye to 4 feet in length. Oolor, 
dark to light brown, in diamonds and marbled mark
ings. Viviparous. 3 to 6 inches circumference. Fatally 
venomous. 

(b) Echis carinata.-20 to 25 inches by 3 inches cir
cumference. Oolor grayish-brown, and marked with 
quadrangular spots, white, edged with chocolate. 

Scales are keeled. Hence t.he name-carinata. 
A viviparous, vicious viper, active and offensive. 
Venom-globulinic, like daboian. 

Second, Local (Jenera. 

tential strength of the shaft as a whole. Suppose it to 
be made in five sections, its total length one hundred 
feet, and its diameter fifteen inches. The shaft will 
have twenty-five . thousand No. 7 steel wires, each 
twenty feet long, with their fifty thousand fastenings. 
Each wire and each fastening will sustain a load of five 
hundred pounds without rupture or injury, making a 
total inherent strength of 37,500,000 pounds, twenty
five times greater in amount than the continuous force 
of an engine of 5,000 horse power. A stress of twenty
five pounds only upon each unit of.strength, each point 
of resistance existing in a wire shaft as named, will 
more than equal the force of such an engine. 

The wires of each section are welded together at 
their ends, making a solid mass of steel upon which 
couplings are fixed for bolting the several sections to
gether. The spaces between the couplings are inclosed 
in short metal bands holding the body of the wires of 
each section in their normal cylindrical form, at the 
same time permitting a transverse elastic or bending 
movement when the ship bends, also elasticity of tor
sion when powerful waves strike the propeller wheel, 
lessening, or altogether eliminating all risk of injury 
to the crank and engines. 

An additional inherent element of strength becomes 
active when torsional stress is applied to the sl;laft, 
viz. , the friction of the individual wires pressing one 
upon another. The greater the stress, the greater 
will be the amount of friction. 

If built with reasonable care and skill, such a shaft 
cannot be broken in any emergency or under the 
severest conditions. 

The cost of building a wire shaft will also be very 
much less than that of a rigid shaft. 

SAMUEL P. JEROME. 
New York, February 17, 1893. 

Recent Decisions Relating to Patents. 

PATENTABILITY. 
Letters patent No. 272, 554, issued February 20, 1883, 

to Tom L. Johnson for a street railroad rail, combining 
the principal features of the tram and T-ra.ils, but with 
a different disposition of metal and combination of 
parts, so as to allow the advantage of even fish plating, 
are void for want of patentable invention, as the 
change in form was merely the result of mechanical 
skill. 1. 

Letters patent No. 340, 135, issued April 20, 1886, to 
Howard T. Marshall for improvements in boots and 
shoes designed more particularly for playing lawn ten
nis, Claim SUbstantially (1) a continuous rubber sole 
with projections at the heel and ' tread, all moulded 
from a single blank ; and (2) the same features, with 
the addition that the projections shall be conoidal and 
arranged in regular order. The Oircuit Oourt holds 

In Oeylon the natives distinguish five varieties of that the improvement is of a trivial and unpatentable 
vipers : 

1. Blood Viper. --3 feet long, and marked with dark 
green diamonds. 

2. Black and White Viper.-2 to 2%, feet. A common 
variety. 

3. Brown Viper.-3 to 4 feet. Large and sluggish. 
4. Tumefacient 

'
Viper. 

5. (Jrass Adder.-2%, feet. 
I have killed specimens of 1, 2, and 3 in Oeylon. 

W. D. MARSH. 
Amherst, Mass. 

character. 2. 
Letters patent No. 307,049, granted October 21, 1884, 

to John Hunt for an improvement in pneumatic con
ductors for elevator signals, are invalid, for there is no 
patentable novelty in inclosing a number of rubber 
tubes, each individually communicating with the sig
nal mechanism in an elevator and with one of the floorlS 
of a building, in a jacket to keep them from kinking, 
stretching, and breaking, when wires used for electric 
signaling in elevators had been inclosed in the same 
way, and for the same purposes, and tubes had pre-

• , • • .. viously been used for operating the signaling mechan-
Wire Shafts tor StealDers. ism in elevators. 3. 

To the Editor of the Scientific American : INFRINGEMENT. 
In view of the frequent and especially the several The Oircuit Oourt decides that in letters patent�No. 

quite recent instances of the breakage of steamship 167,400, issued September 7, 1875, to james P. Gordon 
shafts, it may be of interest to the general public, par- for an improvement in packers for shutting off water 
ticularly to sea-going travelers, to know the results of from oil wells, consisting of (1) a tubular casing, (2) an 
some experimeuts receutly made with an elastic shaft expansible packer and cone for expanding it, and (3) a 
constructed of steel wires of small diameter, massed set of slips or wedge arms, and a wedge cone to force 
and bound together so as to secure all req uired strength, the arms against the wall of the well, to form a resist
and to possess elasticity. both torsional and transverse, ance base to the packer, so that when the casing is 
to a de�ee not possible in a rigid shaft. moved lengthwise the cone within the packer will ex-

Rigid shafts are broken, mainly because it is not pand it, the third element is novel, and is the basis of 
possible to maintain exact and true lines of shaft bear- the entire device, and the patent is infringed by a de
ings in ships of grea.t length, aud frequently because vice making use of the same idea by mechanical equiva
of undiscoverable flaws and imperfections in the shaft lents, their position merely being l'eversed, although 
metal. Ships bend when sailing in rough and boister- in such device the wedge arms, besides serving to place 
ous seas, and variations of atmospheric arid water tem- the packer in position, as in the combination patented, 
perature expaud and contract the metal of the hull, have the additional function of aiding in sustaining 
causing powerful beuding strains which crystallize the the casing. 4. 
metal of the shaft, weaken and ultimately destroy its Olaim 1 of letters patent No. 397,766, issued February 
vitality, until rupture and possibly serious disaster is 12, 1889, to Lyman W. Welch for a' folding bed, covers 
realized. a combination whereby the head of the bed is carried 

In the construction of a wire shaft, e'Very part, from in suspension by means of cords running over pulleys 
the center to the circumference, comes under the ob- attached to the upright casing, each cord being fasten
servation of the expert in charge. ed at one end to a level' crank, which is pivoted to the 

The experiments referred to show that when the bed rail and attached at its lower end to a rod running 
shaft is in positiou, and whep rotating stress is ap- to the leg of the bed, whereby the legs are folded down
plied, a tensile force is exerted upon the individual ward as the bed is raised, the head of the bed mean
wires and their several fastenings. Each is a unit of while swingiug inward and downward as the frame is 
.strength an,d sustairis its pro rata of the total amount folded up. The Oircuit Oourt rules that, as this method 
of stress. The: law

'
of action and reaction determines of transmitting an eccentric motion to the legs is com

the amount. Itl�not be greater than the available mon in the arts, and 1I.s there is little novelty in sus
power of the engines of the ship in any. giveri case. I pending instead of sup110rting the head of the bed, the 

The strength Of :the individual wires and of the fast- I claim must be 'strictly limited to the combination in 
ening being knoWD,U is practicable to ascertain the po- detail, and is not infringed by a bed which is supported 
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at the head by rods fastened at their upper ends to the 
upright casings, pivoted below to the bed rail, and pr@
jecting downward and. connected at their lower ends to 
the legs of the bed, so that the resultant motion is like 
that described in the patent. 5. 

�he Circuit Oourt of Appeals lays it down that let
ters patent No. 330,916, issued November 24, 1885, to 
Albert Northrop for an improvement in metallic ceil
ings, if valid at all, llluSt, in view of the prior state of 
the art, be limited to a ceiling made of panels, in which 
the chief characteristics are (1) the formation on two or 
more sides of the panels, by means of moulded edges 
which fit into each other, of a channel along which leak
age water may flow aud be discharged at orifices made 
by cutting away the corners of the panels, the orifices 
being concealed by rosettes so constructed as to aid in 
discharging the water ; and (2) the widening of alter
nate sides of each panel into flanged edges, which lie 
loosely upon each other, so as to allow expansion and 
contraction by heat and cold ; and hence it is not in
fringed by ceilings made of metallic panels generally 
havin� partially raised surfaces surrounded by mould
ings gradually flattening out into flat edges, which are 
n_ailed rigidly to the furring strips, such mOUldings 
forming no continuous channel for the discharge of 
water, and each panel having rosettes at the corners, 
which serve the purpose of ornaments only. 6. 

In letters patent No. 230, 590, issued July 27, 1886, to 
George F. Pinkham, as assignee of Jacob P. Tirrell, 
the claim is for, " in an electric lighting gas burner, a 
magnet for turning the gas cock by one electric impulse, 
combined with a fixed electrode, a', and a movable 
electrode, c', normally in contact, and mechanism con
necting the armature with the movable electrode, to 
break the contact between a' and c' the instant after 
the gas is turned on, and create a spark for ignition, 
substantially as described."  It is held by the Oircuit 
Oourt of Appeals that a mechanism otherwise sub
stantially the same as the one patented is none the less 
an infringement because it has a horizontal armature, 
which moves in a vertical direction, while the patented 
apparatus has a vertical armature which moves in a 
horizontal direction. 7. 

Letters patent No. 205,816, issued July 9, 1878, to 
Henry Tibbe, claiming " a smoking pipe made of corn · 
cob, in which. the interstices are filled with a plastic, 
self-hardening cement," are not limited to the use of 
plaster of Paris for the filling material, and it is an in
fringement to use either a mixture of finely pulverized 
corncob mixed with cornstarch, and moistened in the 
act of putting on by saturating the cob in alcohol, or a 
mixture of pulverized corncob and shellac. 8. 

Letters patent No. 188,079, issued March 6, 1877, to 
Henry W. Smith, for an improvement in sheet metal 
roofing, comprises a means for making a watertight 
joint, and for securing the sheets firmly to the roof 
boards by means of an anchor piece of sheet metal, 
rectangular in form and bent at right angles, so that 
when one part is nailed to the roof the other stands 
upright. The adjoining sheets of roofing have upright 
flanges of unequal height, the anchor piece being be
tween them. The vertical portion of the anchor piece 
is split centrally, and one leg is folded down over the 
shorter flange. On the higher flange a hem is turned 
down so as to embrace the top of the other leg, and 
then these parts are folded down over the shorter 
flange and anchor piece, thus completing a joint of six 
or seven thicknesses of metaL The Circuit Oourt de
cides that the patent is infringed by the device made 
under letters patent No. 403, 844, issued May 21, 1889, in 
which a tongue is punched out of the central portion 
of the anchor and bent over in such manner as to em
brace the lower flange, while the entire top of the 
anchor is embraced by the hem of the higher flange, 
and is then folded over the lower flange. 9. 
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685. 
7. Hauzel v. Oalifornia Electrical Works, 51 Federal 

Reporter, 754. 
8. H. Tibhe & Sons Mfg. 00. v. Lamparter, 51 Fede

ral Reporter, 763. 
9. Oanton Steel Roofing 00. v. Kanneberg, 51 Fede

ral Reporter, 599. 
.. . . . . 

Labels on Glas8, Porce]ain, and Iron. 

The following is recommended in Nonveaux Reme
des : 120 grm. of gum arabic and 30 grm. of gum traga
canth are macerated separately in a little water ; the 
latter mixture is agitated until a viscous emulsion is 
formed, when the gum arabic solution is added and the 
whole filtered through fine linen. With this liquid are 
then incorporated 120 grm. o( glycerine, in which 2 '5 
grm. oil of thyme have been dissolved. The volume is 
then made up to one liter by the addition of distilled 
water. This paste is said to possess remarkable adhe
"iveness, and to keep well in sealed flasks. 
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STRANGE HYBRIDS. 
BY F. L. OSWALD. 

The proverbial admixture of mishap!; in the luckiest 
events has often been experienced by the discoverers 
of happy theories, and Darwin's " Origin of Species " 
seemed at first as irreconcilable with the phenomena 
of hybridism as Lucian's 
" slow and steady sunrise 
of culture " with the mid
night. of the middle ages. 

R e c e n t experimentt; 
seem, however, to prove 
that the alleged perma
nence of species has been 
considerably o v e r r a t e d. 
Prof. H. D. Karsen, of 
Riga, reports that the deer 
all.d the roe can be crossed 
to any desired extent, and 
a correspondent of the 
Journal de la Physiologie 
(vol. iL , p. 374) describes a 
" rabbit farm " in the 
neighborhood of Angon
Ierne, where Mons. Charles 
Roux sncceeded in cross
breeding hares and conies. 
The hybrids again could 
be crossed as readily as 
black ·and white rats, and 
in several cases proved 

\ ! I / 
I I 

more fertile than the parent species. The post trader 
of Fort San Gabriel, in southern Mekico, told me a few 
years ago that he was one night awakened by the 
rabid barking of a pet spaniel, and on searching the 
yard with a lantern found that a large wolf . had 
crossed the ditches and forced his acqnaintance upon 
a mastiff bitch. The offspring of the mesalliance were 
killed ; but a similar . occurrence in the Russian Cau
casus was reported in time to save the curious hybrids, 
which last year were exhibited in Tiflis, and sold at a 
considerable advance over the average price of pet 
wolves. A litter of wolf puppies in t.he Zoological 
Garden of Cincinnati, 0. , now attracts more sight
seers than the baby jaguars, and will probably remain 
in their present quarters. 
They are the progeny of a 
gray wolf and a female 
Esquimau d o g, a n d  
strangely combine t h e  
characteristics of t h e  i r 
shaggy parents. At the 
approach of a visitor they 
will at first retreat with a 
wolfish leer, but presently 
c r 0 u c h down, wagging 
their bush tails and whin
ing, after the manner of a 
penitent poodle dog. Their 
snarls a n d  y e  I p s  in a 
scramble for tidbits like
wise resemble the dinner 
concerts of a dog kennel, 
but they do not bark. 
Their nearest approach to 
the alarm signal of a 
watch dog i!; a coughing 
whoop, followed by a long
drawn howl. 

The menagerie of the 
Englische Garten, of Mu
nich, boasts a similar at
traction : a pair of lynx 
kittens romping about in 
charge of their mother, 
who seems rather puzzled 
at the premature savage
ness of their scrimmages, 
and sometimes hides in a 
corner, as if ashamed to 
own her relationship to 
the vindictive youngsters. 
1.'wo of their sisters died 
before they had opened 
their eyes, but the sur
vivors have passed the 
p e r i l s  of the teething 
period, and it would be 
interesting to know if they 
will prove as sterile as the 
o c e l o t-leopards in t h e  
Hamburg Zoo. 

A few years ago a farmer 
of Polk County, Tennes
see, found a woolly fawn 
on a plateau of the Chil
howee Range, where sheep 
had been. permitted to run 
half wild all summer. The 
curious little waif w a s  
adopted by a neighbor, 
but died from overpetting, 

j'titutifit !tntritau. 
and the contradictory accounts of its appearance left 
the current explanation of its origin rather doubtful. 
Analogous cases have, however, been recorded in Italy 
and Switzerland, and rams have been known to breed 
with goats and female roes. The Alpine ibex or stein
bok (Capra ibex) visits goat herds wherever the raids 
of pot hunters result in an excessive competition for 

SIBERIAN FOX-DOGS. 
the few remaining females of its own species, and the 
Zoological Garden of Cologne procured a pair of ibex 
kids that 'Were· nursed by a common goat (not their 
mother), who at first appeared 00 have taken a liking 
to the curious hybrids, but neglected them as their 
uncongenial temper became more apparent, and they 
both died in the course of the next winter. 

The editor of The Field mentioned a case of a pro
lific union having taken place between a mastiff and a 
lioness who had been kept in the same cage, but sub
sequent investigations justified a doubt in the possi
bility of that unique instance of hybridity between 
animals of different genera, though as eminent a natu
ralist as Lonis Buffon seems to have believed in the 

IBEX - xms. 

1 23 
existence of bull-headed colts, owing their pater
nity to the union of a stallion and a cow. Colu
mella, the Roman Humboldt, indorses that belief, to
gether with a number of such evident myths, that 
Buffon undertook a long journey to investigate a test 
case, which, however, left t.he controversy undecided, 
since the problematic foal turned out to be a young 

hinny-half horse and half 
donkey. Zebras, quaggas, 
and horses, on the other 
hand, interbreed as freely 
as Mr. Roux's rabbits, and 
the same may be said of 
several species of African 
antelopes, such as the koo
doo and the gemsbok. 

J,ion-tigers have been 
born in several menage
ries, but the most interest
ing hybrids seen in the 
second half of this century 
were a litter of Siberian 
fox - dogs. Their mother 
had been a spitz and their 
male progenitor a black 
fox, and there was, withal, 
something strangely rac
coonish in their appear
ance that would have war
ranted the suspicion of a 
triple mesalliance if the 
Procyon lQtor were not a 

total stranger to the fauna of the eastern continent. 
The pretty little pets had been born in the Amoor dis
trict, where the mercury of the Fahrenheit thermome
ter sinks to sixty degrees below zero, and were accord
ingly well equipped with Siberian furs, so much so, 
indeed, that their appearance suggested a plan of 
perpetuating the breed for the sake of its peltry 
value. They were exhibited in the Berlin Thiergarten 
till an agent of the Regent's Park Zoo persuaded the 
managers to exchange them for a pair of mane ba
boons. 

Cases of spontaneous hybridism (between animals in 
a state of nature) have been rarely observed, but their 
possibility is suggested by the existence of animals 

that appear to form a con
necting link between dif
ferent species, or even 
genera, .as the big horn of 
our R o c  k y Mountains, 
which seems to unite the 
head of a moumon sheep 
with the body and the 
color of a deer. There are 
birds that hold the exact 
middle between the tit
m o u s e  and the wood
pecker. and between the 
w o () d p e c k e r  and the 
thrush, as the dormouse 
bridges the gap between 
the rats and the sq·uirrels 
and the horned toad be
tween the lizards and the 
frogs. 

The claSSification of such 
intermedium creatures has. 
indeed, often puzzled natu
ralists, as in the interesting 
case of the Persian dove
partridge, a gregarious 
b i r d  t h a t  haunts the 
steppes of Central Asia, 
and rears a brood of chicks 
resembling young quails, 
but whose flight and gen
eral appearance differ so 
much from those of a prai
rie grouse that in our zoo
logical gardens it is often 
mistaken for a true pigeon. 

Antiseptic Paper. 

An antiseptic p a p  e r ,  
which, i t  is stated, may be 
applied over wounds and 
fixed in position with a 
bandage, can be prepared 
by impregnating sheets of 
unsized paper with mercu
ric chloride. This is dis
solved in the proportion of 
two and a half drachms to 
a pint of distilled water 
(previously sterilized by 
boiling), and six drachms 
of pure glycerin added. 
After thoroughly soaking, 
the paper is allowed to 
dry, and is then ready 
for use.-Therapeutic (fa-
zette. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 
ROTARY ENGINE.-Albert D. Bellinger, 

Black River Falls, WIS. This engine has a cylinder with 
a ring lining having annnlar shoulders, a wheel turning in 
the cylinder comprising a rim carried by a spider, a lining 
held on the rim and packing plates extending from it 
and its lining to the shoulders on the lining of the cylin
der, rings being secnred to the outer edges of the rim to 
hold the packing rings in place. The invention also em
braces various other novel features, designed to form a 
simple and durable eugine which will utilize the motive 
agent to its fullest extent while reducing friction to a 
mhnhnum and compensating for any endwise thrnst or 
movement of the shaft, so as not to disturb the relative 
position of the piston and cylinder. 

SPARK ARRESTER.-Harry B. Max
well, Stromsburg, Neb. The exhaust chamber, according 
to this improvement, has a reducing nozzle, and an ex
haust nozzle is held to deliver into the nozzle of the 
chamber, while a longitudinally adjustable petticoat pipe 
is held in the chamber nozzle, the arrangement, instead 
of interfering with the draught of the engiue, being de
signed to increase the draught, while absolutely preventing 
any live sparks from being thrown from the stack, which 
is provided with a couvenient carrier to receive and carry 
the sparks to any desired point. 

FLUE CLEANER.-Perry A. Burgess, 
Steamboat Springs, Col. This device comprises a blade 
to which is hinged a handle and an adjusting rod, the 
other eud of the latter being detachably secured to the 
handle, while the rod also works through a guide secnred 
to the handle. The device may be .  inserted through a 
small aperture and adjusted after being eutered to extend 
transversely to the pipe or flue, the guide serving to hold 
the adjusting rod in the correct position, and also stiffen
ing the rod to act as an efficient brace. 

Eleetrical. 

RAILWAY SIGNALING CIRCUIT.-Louis 
Thaler, New York City. Combined with non-insulated 
track rails are connected insulated bars in parallel with 
and sustained on the rails slightly above their top faces, 
there being a battery and an electric indicator in open 
circnit With the bars, the circnit to be closed by the car 
wheels depressing the bars. The apparatus affords a sim
ple mechanism for the automatic electric operation of a 
sigual at a station when the block is occnpied, the circuit 
being completed through the ground as part of the circnit 
at any point of a block entered or occupied by a car or 
train. 

STREET ELECTRIC LAMPS.-Charles R. 
Eddy, Springfield, Mo. This invention provides a sim
ple and inexpensive windlass for raising and lowering 
street electric lamps, for cleaning and supplying new car
bons, etc. The device has a detachable crank member, 
having unlocking means by which the shaft-locking de
vices of the windlass may be operated to unlock them 
when the crank is applied, the shaft of the windlass be
ing normally held locked. Only a single crank is neces
sary for operating a numoor of <windlasses, which auto
matically lock themselves as soon as the crank is re
moved. 

J titutifit �tutritJII. 
only as carriers for the teeth, but as binding or connect
ing devices for the frame. 

CORN PLANTER ATTACHMENT.-An
drew W. Trotter, Petersville, Ind. This is a furrow
closinfl or covering attachment located at the rear of the 
seed drop tube, and consists of a standard secured to a 
fixed support on the planter, and carrying a covering 
wheel at the rear of the lower end of the seed drop tube, 
the wheel standing at angle to the path of this tube and 
diagonally across the furrow made by the plow. The de
vice closes the furrow and distributes the soil evenly 
over the seeds dropped therein. 

S E E D P L A N T E R.-Alexander Lear
mouth and Arnold A. Beitman, Tower City, North Da
kota. This is an improvement in planters which have 
furrowing wheels mounted in elastic or spring bearings. 
These wheels are made as light as may be desirable, and 
each wheel has an independeut bearing, so arranged that 
the wheel is normally held down with considerable force 
by a spring-pressed plunger, but should the wheels en
counter any obstacle, they are free to rise and pass over 
it, at once resuming again their normal position to con
tinue the trough or furrow. 

S P R I N K L I N G  DEVICE.-Henry I. 
Schanck, Holmdel, and Charles B. Ellis, Freehold, N. J. 
The frame of this device is carried upon wheels, to 
be drawn by an animal, and supports a cask or other 
liqnid-holding vessel, for the mixiug and distribution of 
liqnid preparations upon growiug piQnts. The device 
forms an efficient poison distributor, the liqnid being 
projected out upon the plants from· a jet nozzle. 

Miscellaneous. 

V I O L I N  SUPPORTER.-Giorgio Nar
berti, 318 Second Avenue, New York City. This is a 
dcvice to hold the violin in correct and artistic position 
on the body of the performer, enabling the latter to 
play and lead at the same time. The invention consists 
principally of an arm having a limited swinging motion 
on the end of the violin body, a breast plate pivotally 
connected at one end to the free end of the arm, and a 
locking device for locking the breast plate to the arm in 
either a vertical or horizontal and folded position. A 
curved collar or neck plate is also secured by a set screw 
in a socket on the free end of the arm, and the collar and 
breast plate both engage the body of the performer to 
hold the violin in proper place, facilitating the execution 
of any desired passage of music with great ease, so that 
full, rich sounds are produced. 

PIANo.-William P. Haines, New York 
City. According to this improvement, brackets formed 
with guideways support the action, and a rail sliding in 
the guideways carries strips of damper fabric adapted to 
be moved into or out of the path of the hammers, so that 
the player can, without changing his position, instantly 
change the piano from lond to mute, or vice verBa, as 
may be desired for practicing or other purposes. 

APPARATUS FOR MANUFACTURING I 
SALT.-JOhn RuncIman, Goderich, Canada. This ap
paratus comprises an annular evaporating pan, within 
which and sloping upward and inward is arranged a dry
ing table having an outlet at the center, in connection 
with mechanism to transfer salt from the pan to the dry
ing table and work it upon the latter to the central out
let or discharge. The salt is made from brine, and the 
drying of the salt and maldng it ready for grading and 
packing are much expedited by this apparatus. 

WATCH CHAIN CHARM, ETC.-Samuel 
A. Stahl and Benjamin Klipper, Knoxville, Tenn. �l.'his 
is a charm or piece of jewelry of globe form, representing 
the land and water of the earth, with holes through it at 
places of historical or national importance, in combina
tion with a microscope .inserted at such places and con
taining views illustrative of the events which give 
notoriety to the places. 

BICYCLE GEAR.·-William Mahoney, 
New York City. This is a speed-multiplying gear, for 
use in counection with safety bicycles, so that a person 
may drive the machine very rapidly without making his 
feet move very fast. 

F I R E  K i N D L E R .-Albert Johnson, 
Haverhill, Mass. A cheaply formed wire handle has at" 
one end a loop to which is fastened a swab made of leaves 
of asbestos or other indestructible absorbent, and' the 
swab is kept immersed in oil until reqnired for use, 
when the absorbed oil adapts it for burning a long time. 
The device may also be advantageously used for thaw
ing pipes, burning insects off trees, and for other pur
poses. 
fi'l"' Any of the above books may be purchased through 
this office. Send for new book catalogue just pnb
lished. MUNN & Co., 361 Broadway, New York. 

NEW BOOKS AND PUBLICATIONS. 

FINITE HOMOGENEOUS STRAIN, FLOW, 
AND RUPTURE OF ROCKS. By Geo. 
F. Becker. Bulletin of the Geologi
cal Society of America. Vol. iv. Pp. 
13-90. Rochester, N. Y. 1893. 

The author nses mathematics freely in support of his 
views. The subject is a � difficult one, and the present 
pamphlet will be a welcome addition to the literature of 
physical geology. 
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GRAND STAND. - Pascal P. Cuplin, 1. Elegant plate in colors, showiug a very picturesque 

West Bend, Iowa. This is a stand which may be revolved, dwelling at St. David's, Pa. Floor plans and per-
either having a revoluble base held to 1Ioat in a reser· spective elevations. An admirable design. Mr. 
voir or being mounted to ·  be turned on a post by gear N. Trumbauer, architect, Philadelphia, Pa. 
teeth on the flange of the base, the usnal superstrueture 2. Plate in colors showing a residence at Bridgeport, 
of such a stand being carried by the baSe. It is more es- Conn. Two perspective views, one interior view 
pecially adapted for use in connection with . race tracks, and floor plans. Messrs. Longstaff & Hurd, 
as it may be placed inside the track, thus being nearer architects, Bridgeport, Conn. An excellent de-
all portions of the course than is possible with a stand sign. 
placed outside the track, while the reVOlving of the stand 3. A model dwelling at Holyoke, Mass., erected at a 
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.. U. S." metal pOlish. Indianapolis. Samples free. 
Cheap 2d-hand lathes & planers. S. M. York, Clev'd. O. 
Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 

Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer. Philadelphia. Pa. 

For Sale-Protected exhibits. Address S. E. Bach

mann, Cbicago. 
Eight-light dynamo for sale very cheap. A. Kirsch, 

760 Lexington Ave., Brooklyn, N. Y. 
The Improved Hydraullo Jacks, Punches, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Stow fiexlble shaft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. N. Y. See adv., page te. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co .. Lau.ht and Canal Sts., New York. 
Centrifugal Pumps for paper ana pulp mills. Irrigating 

and sand pumpingplant.s. Irvin Van Wie, Syracuse,N. Y. 
Patent for Sale-No. 485,931, spring plow clevis. Is 

Simple, cheap, automatic. Arthur Gnild, Walpole, N. H. 
Portable engines and boilers. Yacht engines and 

boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 

Gnild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers. filter press pumps, etc. 

Split Pulleys at Low prIces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Pbiladelphia, Pa. 

Perforated Metals of aU kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let-A suite of desirable Offices, adjacent to the 
Scientific American offices. to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J.  
McKenna & Bro., 424 and 426 East 23d St., New York. 

Hydrocarbon Burner (Meyer's patent) for burning 
crude petroleum under low pressure. See adv. page 
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y. 

The best book for electri cians and beginners in elec. 
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail. $4 ;  Mnnn & Co., publisbers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf'rs of brass, lron gate 
valves, patent indicator valves, fire hydrants, globe, an& 
gle, oheck, radiator, and safety valves, 52 Clilf St., N. Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome profit. may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 
Chief engineer wanted for large plant. Mnst be good 

machinist and dra1U{htsman, expelienced in extraction 
and evaporation. State experience, age, 8IIld salary ex
pected. U T .," box 773, New York. 

flrSend for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

INSULATOR.-Augustus R. Lane, New 
York City. This device consists essentially of a some
what C-shaped metal frame, with a screw projecting from 
Its bottom portion, whereby the frame may be attached 
to a pole or other support, and a set screw passing 
through its upper portion, to bear upon and hold iu posi
tion in the frame the insulator, consisting preferably of 
two sections of glass, having. opposite grooves in which 
the conductor is held when the sections are placed to
gether and held in position by the set screw. Several of 
these clamp frames may be formed npon a single skeleton 
frame if desired, needin,g only one screw extension for 
attachment to a support. 

during the progress of the race keeps the competitors all cost of $6,000 complete. Perspective views and ' 
the time in view. 1Ioor plans. H. W. Coolidge, architect, Holyoke. 

CULVERT.-Charles B.Davis, Savona, N. A pleasing design. 
Y. This invention consists of two series of curved metal- 4. A cottage erected at Cranford, N. J., at a cost of 
lic plates placed one on top of the other to break joints, $5,000. Floor plans, two perspective views, etc. 
and riveted together to form a double-walled arch, flanges F. W. Beall, architect, New York. 
being formed on the ends of the sets of plates and bent 5. The First Baptist Chnrch recently erected at War-
in opposite directions to form a foot for the arch. The berth Park, Pa., at a cost of $6,000. A uniqne 
construction forms a simple and durable culvert, readily design in the Gothic style of architecture. 
set up in place and cheaply manufactured, stones or other 6. A residence recently erected at Bridgeport, Conn., 
material being placed on the top of the metallic arch to at a cost of $5,900 complete. A picturesque de-
1inish the culvert as desired. sign. Perspective elevation and floor plans. Mr. 

lUechanlcal. FAN.-Theodore F. Davis, Marshall- c. S. Beardsley, architect, Bridgeport. 
ANTI-FRICTION B E A R I N G .-P e t e r town, lowa. This invention provides an improvement in 7. An elegant residence recently erected at Newton 

Beckman, Bucksport, Me. This is a novel form of bear- the class of fans used upon grain separators to blow the Highlands, Mass. Perspective view and floor 
ing in which a vertical shaft is held to turn in a �upport grain and chaff upon and over the riddles and sieves, plans. Cost complete $6,472. 

having horizontal bearing portions, there being on the the fan having an air opening the entire width of the fan 8. An attractive . design for a suburban dwelling at 
shaft a beartng disk rolling ou balls traveling in annular blades and parallel with the axis of the fan, so that there Holyoke, Mass . .  Perspective elevation and floor 
grooves in the lower face of the disk and the upper face is a perfectly equal and even current of air generated, en- plans. Messrs. Gardner, Pyne & Gardner, archi-
of the bearing portion. To prevent lateral thrust or abling the grain to be perfectly cleaned. The opening tects, Springfield, Mass. 
movement and further decrease friction, similar balls are has a cap or damper which may be nicely controlled 9. A row of model dwelling houses on West Sixty-
arranged in annular grooves in the bearing portions and to admit just the desired amount of air to the fan casing. eighth Street, New York City. An exquisite de-
around the shaft. F I R  E ESCAPE. -Perry A. Burgess, sign. Floor plans and perspective. 

-u .  Steamboat Springs, Col. This device has a frame to be 10. A cottage at St. David's, Pa., recently erected at a 
.ua.ND POWER ATTACHMENT.-Finley cost of $5,100 complete. Floor plans and per-

M. Foster, New York City. This is a simple and inex- hung where conveuient on the building, and a harness for spective elevation. Messrs. F. L. & W. L. Price, 
pensive device whereby sewing machines, etc., may be adjustment on the user, the weight of a suspended body architects, Philadelphia . .  
run by lever power actuated by hand, or in conjunction causing a sprocket wheel and ratchet wheel in the frame 11. Views of the extensive red sandstone quarries at 
with foot power applied in the usual way. Clamp plates to be turned, actuating an escapement whieh takes the Potsdam, N. Y., together with views of various 
to he Jlrmly screwed on the machine snpport a shouldered lliace of a brake and permits one to descend safely to the public and private residences bnilt of Potsdam 
bolt which forms a journal for a hand lever, whose outer ground. The escape also forms a convenient means for red sandstone. 
end is connected with a pitman adapted for connection lowering valuable packages. The device is so compactly 12. Perspective and floor plans for an architect's resi-
with the treadle, so that by operating the hand lever the constructed that it may be conveniently carried in a per- dence at Buffalo, N. Y. 
machine may be run without pressing upon the pedal. son's luggage. 13. Miscellaneous contents : Architecture in brick-

D E N T A L  A p P L I A NCE.-Samuel P. 
,L U B R I C A T o R .-Charles Tregoning, Architecture and the phouetic arts.-The housing 

New York City. This is a device especially adapted for ' 
Sharp, Knoxville, Tenn. This is an improvement in the of workers.-Concrete roofs.-Roman temples.-
class of angled tool holders for dental engines. The im- An automatic perspective machine, illustrated.-use upon elevator machinery, whereby all the pulleys on ed tta hm t be Ii d . . prov a c en may app e to any eXIsting form Drake's Columbns drinking fountsin.-Sleigh a shaft may be simultaneously and constantly oiled, the f d tal · . ha dl o en engmes, or It may ve a han e of its own bells.-A planing machiue requiring little room, amount of oil used being under ready control. The shaft . ad d . 

on which the pulleys to be oiled are mounted has an 
especIally apte to It. illustrated.-An improved side and roOfing tile, 

exterior longitudinal channel in which is fltted a tubular MAKING EXTRACTS.-J ohn E. McCar- illustrated.-An improved spring hinge, illustrat-
valve, each pulley covering an aperture in the valve cas- ty, Elkins, West Va., deceased (Ella .M. McCarty, ad- ed.-An improved hand planer and jointer, illus-
ing. At the open end of the valve casing is a head with mlnistratrix). This invention covers a process and ap- trated.-To darken oak.-An improved auto-
which is connected an oil cup and an adjusting device, paratus, according to which the material to be acted on matic water gate, illustrated. 
the latter being adapted to move a valve slide adapted to is submerged in hot water in a closed vessel, nnder regn- I The Scientific American Architects and Bnilders 
open or close the apertures in the valve casing, whereby lated pressure and temperature, while simultaneously Edition is issued monthly. $2.50 a year. Single copies, 
the flow of oil is readily controlled. and mechanically there is produced a vertical circu- 25 cents. Forty large quarto pages, equal to about 

lation of hot liqnid through the mass. The invention two hundred ordinary book pages ; forming, practi

Agricultural. 

HARROW.-Niels L. Beck, Brayton, 
Iowa. According to this improvement, the construction 
of the body of the harrow is such that the body may con
veniently be made as long or as wide as may be desired, 
8I).d be readily put together in a short time. A principal 
feature of the invention is the construction of the harrow 
teeth and their location in blocks, each block being 
adapted to carry a tooth, and the manner in which the 
blocks __ attached to the frame, the blocks serving not 

is designed to effect economy in the extraction of tannin cally, a large and splendid MAGAZINE OF AnCHITEC
from harks and wood, reducing the time and obtaining a Tl'BE, richly adorned with elegant plates in colors and 
larger percentage of tannin. with fine engravings, illnstrating the most interesting 

BAG OR POucH.-Frederick M. Turck, examples of Modem Architectural Construction and 
New York City. This invention provides a fastening allied !nbjects. 
device which may be used upon all kinds of receptacles The Fullness, Richness, Cheapness, and Convenience 
for maiIing purposes, or for the transportation of mer- of this work have won for It the LABGEST CIROULATION 

chandlse, when the receptacles are of paper, fabric, or of any Architectural Publication in the world. Sold by 
other pliable material. The means of attaching the flap all newsdealers. 
to the body of the bag are simple and durable, inexpen. MUNN & CO., PuBLISHERS, 
sive, and capable of quick and ready manipnlattOD. 361 Broadway, New York. 

HINTS TO CORRESPONDENTS. 
NalDes and A ddress must accompany all letters, 

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

References to former articles or answers should 
give date of paper and p� or number of question. 

Inquiries not answered ill reasonable time should be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we eudeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special 'VrHten Infol'lDatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scleutific ADl erlcau Sup .... lements referred 
to may be had at the office. Price 10 cents each. 

Boo�s referred to promptly supplied on receipt of 
pnce. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(4684) D. G. E. asks : How many 
pounds of coal will be required to heat one ton of sand 
from 40° Fab. to 2120 Fab., the sand being -contained in 
an iron cylinder 12 inches in diameter and surrounded by 
the 1Ire, and bituminous coal being used. A. It will re
quire 61 pounds of good coal, provided no heat Js lost; 
practically 100 ponnds of coal is near the quantity re
quired. 

(4685) F. W. T. writes : I have " Ex-
perimental Science, " and there are a few things I would 
like to ask you with reference to the simple motor on 
page 499. 1. In Fig. 486, should the wire used in making 
the core of the armature be insulated or should it just be 
covered with adhesive tape when it is finished ? A. It is 
of some advantage to varnish the iron wire used in 
making the armature core before it is wound on the 
spool, unless the wire is sufficiently oxidized to practi
cally insulate it. 2. Should it be iron or copper wire ? 
A. By referring to the description of the motor given in. 
" Experimental Science " you will notice that copper 
wire will not do. The core should be made of soft iron 
wire. 3. About how near should the armature come to 
touching the wider part of the field magnet when the 
motor is in position ? A. As near as possible without 
coming into actual contact with the field magnet. 4. 
Should the armature revolve on the steel shaft like a 
wagon wheel on the axle or should it be stationary in 
the armature aud revolve in the journal boxes ? A. The 
armature should be secnred to the shaft so as to carry the 
shaft with it. 5. How are the commutator brushes 
made ? A. The commutator brnshes are simply bmidles 
of very thin spring copper. 6. Wouldn't it be cheaper to 
buy them ? A. No. _ 7. Is the current from the hattery 
sent throngh the same binding posts as those to which 
the commutator brushes are attached ? A. Yes. 

(4686) G. E. H. asks : 1. What is the 
E. M. F.of a2x3 zinc carbon cell ? A. 1'75 to 2  vol12.. 
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Size has no connection with voltage. 2. What is the 
E. M. F. of an ordinary phonograph cell ? A. Two 
kinds of primary battery are used. One is the bichro
mate cell. giving 1'75 to 2 volts. The other is the 
Lalande-Edison cell. giving 0'5 to 0'75 volt. 3. Will you 
name a treatment for tartar on the teeth ? A. Let a 
dentist clean them once a year. Use best quality of 
tooth powder. It is an excellent practice to rub the 
teeth with a stick of wood the end of which has been 
chewed to a brush. 

(4687) L. G. asks : What changes will 
be necessary in the 8 light dynamo described in SOIEN
TI1!'IC AxEruCAN SUPPLEMENT. No. 600. to change it to ·a 
motor of at least 1!4 horse power. to run on a 110 volt 
circuit ? How are spherical armatures wound ? Have you 
a SUPPLEMENT describing same ? A. We think the 
dynamo to which you refer is too small for 1!4 horse 
power. In the construction of a machine to run on a 110 
volt circuit. we advise you to consult SUPPLEMENT. No. 
844. containing a description of the small Edison dy
namo and motor. We believe spherical armatures are 
wound on the open circuit plan. Nearly all the books on 
electric winding describe this winding. 

(4688) W. E. P. & A. F. K. ask : Do 
rivers which flow toward the equator. by reason of the 
centrifugal force. of a necessity flow up hill? and Why 
the Nile runs north and the Mississippi runs south ? A. 
All rivers run down hill by the force of gravity. The 
spheroidal form of the earth is due to gravity. modified 
by its centrifugal force. and of which the surface of the 
ocean is the fixed datum or level. An streams. whether 
running north or south. that are above the datnm of the 
sea level run by virtue of theses two forces to a lower 
level. The fact of streams runuing farther from the 
earth's center is no paradox, when the true relations of 
the forces that hold the earth's surface to its spheroidal 
form are collBidered. The conditions of gravity and centri
fugal force apply equally to running water and to the 
general form of the solid surface of the earth. 

(4689) L. B.. says : I wish to put a stern 
paddle wheel in a flat bottom boat,15 feet long, 3� wide, 
for shallow water. I have a 50 pound fly wheel, 30 inches 
diameter. How many paddles, what size, what diameter 
of wheel, and how many revolutions per minute would be 
best ? Wh/lt is limit of speed in such a boat, power same 
manner as in bicycle? A. Make your wheel 2 feet wide, 
4 feet diameter, 12 buckets 6 inches wide, 50 revolutions 
per minnte. Will give you a speed of about 5 miles per 
hour. Doubtful if you can get this speed in the way you 
propose to work the wheel. 

(4690) F. T. R. asks : What would pro
bably be the result if a channel were cut into the crater 
of Vesuvius below sea level and the water allowed to flow 
into It ? A. Probably it would become an extinct volcano 
if the quantity of water were su1licient. 

(4691) E. A.-For information on elec
troplating machines we refer you to the SCIENTIFIC 
AxERICAN SUPPLEMENT. Glass after being ground to a 
smooth surface is polished by mea!lB of rouge or putty 
powder. Coffee grows on bushes to a height of from 9 
to 15 feet. 

(4692) C. S. J.-Tabby is a shell con
crete, made of equal parts of lime, broken shells and 
sand. The old tabby buildings along the Southern coast 
derive their strength from good work and age. Have no 
literature on this subject. 

(4693) J. G. asks : Was the subject, 
" The Human Bod:t as a Magnet." ever discussed in the 
ScmNTlFIc AxERICAN ? A. We do not call to mind any 
scientific articles on the human body as a magnet. We 
do not think magnetism was ever discovered in the 
human body. 

(4694) R. L.-You can use four cells of 
Crowfoot battery to each cell of storage battery for charg
Ing. Gravity batteries, which are not expensive, cau be 
purchased from any of the dealers iu this city. 

(4695) P. & D. ask : Does the upper 
part of a wheel move faster than the lower in rotating ? 
A. The upper part of a carriage wheel in traveling on 
the ground moves mnch faster than the lower part of 
the wheels. It has several times been explained in SCI
ENTIFIC AMERICAN. 

(4696) S. A. C.-The best single book 
for the study of armature winding is Thompson's " Dy
namo Electric Machinery," which we cau furnish by mail 
for $9. 

(4697) M. J. K. writes : My brother is 
going to start a brass foundry. What I wish to know is, 
what height and width (or area) will the stack or chim
ney reqUIre to be for two or tho-ee fires for melting brass. 
We have the furnace for small:crucibles which has a grate 
surface of 14x14 inches=l96 inches or 1� square feet 
nearly. We want the other fires to be larger. say 2 feet 
square for large crucibles. If you can furuish or give 
paper on the same would be very thankful. A. You will 
seldom run more than two furnaces at once, which will in
dicate a good sized business. A chimney 16 inches square 
inside and 50 feet high should give ample draught for 
your furnaces . • We have no paper on brass foundry 
plant, but have au excellent book, " Brass Founders' 
Manual," by Graham, $1 mailed. Larkin's " Brass and 
Iron Founders' Guide." $2.25 mailed. 

(4698) W. C. M. writes : Kiudly tell me 
of a preparation that I can use, not to be costly. that I 
can form or press in a plaster flask like accompanying 
sample. Also ten me if you know of any attempts to 
make locomotive boilers return tubular and what was the 
objection to them. About what is the difference in sav
Ing of fuel between a straight flue boiler and a triple re
turn tube? Would not haIf the number of flues that are 
in a locomotive boiler be sufficient to carry off the 
smoke and gases? . A. The sample appears to be blotting 
paper saturated with a composition of tallow, beeswax, 
and a little oil to soften the mixture. We know of 
nothing cheaper that has the properties you require. 
The area of the tubes of a locomotive is not large 
enough in the present construction to allow the gases of 
combustion to move slow enongh to have their heat ab
sorbed. There will be no gain by returning the tubes 
unless the shell is made larger. 

(4699) C. C. P. asks : Can very hot air 
be PUDlped IutD a boUer with an air compressor 80 118 to 

J ,itutifi, !mtritau. 
do one-third of the work ? Will it uot all be condensed? 
If it can be done, is there any economy in using air with 
steam ? Is it safe to use air mixed with steam ? Is it 
practical ? A. Air, hot or cold, can be pumped into a 
steam boiler for useful work. There is no danger nor is 
there any profit. It condenses according to the pressure 
and does not give out as much work as it costs to put 
it lnIthe boiler. 

(4700) H. A. G. asks how to temper 
twist drills uniformly. that is to temper the whole drill at 
once. A. Twist drills should be packed in sand in an 
iron box and heated slowly to a cherry red, then dlpped 
vertically in water. Brighten the surface and heat the 
drills evenly till an orange brown color appears on the 
bright surface. 

(4701) .H. H. B. asks : 1. Is a coil of a 
magnet the same resistance as the wire before it is wonnd 
on the coili? A. The resistance of the wire after it has 
been coiled on the magnet is slightly greater tban it is in 
the original coil. on account of the hardening of the wire 
by ,bending. The difference however is very small and is 
negligible. 2. Would it release a building from danger 
of being struck by lightuing if it were well insulated from 
the earth ? A. No. 3. What Can you put in sorghnm 
so that it won't melt down in warm weather ? 'fhe taffy 
is for making popcorn balls. A. Boil it for a longer.time. 
Do not put in anything additional. 

(4702) D. B. says : The pUrpose for 
which the auswer is required is for a system of water 
works, distance from inlet to outlet of pipe 6 and 10 miles 
respectively; height or fall from Inlet to outlet 100 and 125 
feet respectively; size of pipe 4 and 6'inches. Question: 
Number of gallons that would flow through the outlet of 
a 4 inch pipe with a fall of 100 feet ? Also from a 6 inch 
pipe with a fall of 125 feet? A. The 4 Inch pipe, 6 miles, 
100 feet head, will deliver 63 gallons per . mmnte. The 
6 inch pipe, 10 miles. 125 feet head, will deliver 151 gal
lons per minute. 

(4703) C. E. H.-Aluminum weighs 163 
pounds per cubic foot, pure, casting. Much that is called 
pure weighs 165 to 170 pounds per cubic foot. 

(4704) L. C. asks : 1. What is the pro
per oil to use in coloring hard pine floors ? A. Use 
boiled linseed oil for floors. 2. Is there any coloring 
matter which you can put in the oil which will make 
them darker ? A. A little burnt umber in the oil for 
darker shade. 3. What is the best method to apply the 
oil ? A. Apply by rubbing the oil stain on the floor with 
a coarse wooleu cloth. As little excess of oil as possible, 
so that it will dry quickly. For a new pine floor nothing 
is better than shellac varnish. 

(4705) Constant Reader.-For a general 
description of the process of zinc etching, see SUPPLE
MENT, No. 656. For fuller information, see Schraub
stadter·'s " Photo Engraving," price $3. We cau also 
supply Wood's " Modern· Methods of illustrating Books, " 
by mail for $1.00. 

(4706) H. P. R. asks: Why are coil pipes 
used on some steam gauges and not on others ? A. 
Every steam gange should have an Inverted siphon in 
the connecting pipe to prevent the steam reaching the ir� 
terior of the gauge to its injury. This may be a small coil 
or the pipe may drop enough to prevent the water return
ing to the boiler and the steam from reaching the gauge. 

TO INVENTORS. 

An exnerience of forty years. and the preparation of 
more than one hundred thousand applications for pa
tents at home and .. broad. enahle us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may he had on application. and person. 
contemplating t b.e securing of patents, either at home or 
ahroad. are Invited to write to this office for prices 
which are low. in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO •• office SCIENTIFIC AMERICAN. 361 Broad
w .. y. New York. 

INDEX OF INVENTIONS 
(l' o r  whleb Leiter. Patent of tbe 

United State. were Granted 

February 14, 1893. 
AND EACH BEARING THA'" DATE. 

[See note at end of list about copies of these patents.] 

Accumulator. W. A. Macleod . . . .................. . .. 491,726 
Advertl.lng device, A. G. MacdonelL .  .... . . ..... .. . t91,900 
Air engines, heater for conpressedt R. C. Smith . . 491t859 
Air motor for propelling wheeled vehiCles, com-

pressed, J. Kames . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  491,892 
Alarm. See Gas alarm. 
Album. easel. W. A. Holman . ....... .... ........ .. .. 491.942 
1:�����O�b?.f:id!; �p=��. for · voi.iiiiizliig,: 

4
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.
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L. Mond . . . . . . . . . . . .. . . . . . . . . . . ... . . .. . . . . . . . . . . . . . . 491,741 
Armature and means for supporting the same, E. 

Kolben . . . . . . ' .. . . . ... . . .. . . . .. . . . ........... .. . . ... 491,588 
Armature conductort E. Kolben . . . . o • • • • • • • • • • • • • • •  491.567 
A:de box. car. J. S. Speer . . . . . . ........ . ... . .. .... . .. t91.819 
Axle lubricator. L. E. Atkinson ..... . .. .. . ...... . . . . 491.671 
Ba

��T����.��.
d 
.
hO

.�����.�.�I.���: . ������.':?: .�: t91.614 
Baling pre.s. W. H. Kenner .. . . . . . . . . . . . . . . . . . . . . . . . 191,967 
Ball t.hrowing device. J. P. Hil l ,  . . . . . . . . . . .. . . . . . . . . 491,558 
Band cutter and feeder. J. C. Bra.h .. ..... . . . ...... 491,522 
Barrel headlIljl press. B. S. Miles ....... . . . . . . . .. . .. . 491.847 
Battery. See Secondary battery. 
Beari�. ball, S. Elliott . . . ... . . . . . . . . . . . . . . . . . . . .. . . . .  491.938 
Bearing, roller, Berry & Oliver . . . . . . . . . . . . . . . . • . . . . .  4m,867 
Bearing, roller, A. Petterson . . . ........ . . ..... . ..... 491,385 
�:ft��n"dl�S"w�}:�hi�£:Pi:estoii::::::::::::.:: : : :  :n:� 
�:!!'d\�:��r�'\lt. ·l;e�����:::::::::::::::: :::: ::: : : : :  �M:� 
�i�.l�"a:gl���e;\,'cing�: .��:�.�� 
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Boller. See Cooking boiler. Steam holler. 
Boiler furnace, steam, L. Lawton . . . . . . . . . . . . . . • . . . .  491.570 
BOiler furnace, "team generating, R. H. Alexan-

der . . . . . . ... . . . . . . .. . . .. . . . . . . . . . . .  , . . .. . .. .. . .  .. . . .  491,918 
Block. See Musical hlock. Thrust block. 
Bolster plate. H. A. Moyer . .. ..... . .. . . . . . . .... . .. . .  491.783 
Bolt. O. C. Little .... ... . . . . ... .. ... . . . . . . . . . . . . . . . . . . .  491.660 
Boot or sboe slip sole ... G. W. Dixon . . . . . . . . . . . . . . . . .  491.731 
Bottling machine. E. '.t •• Jone .. . . . . . . . . . . . . . . . . . . . . . .  491.753 
Box. See Letter box. 
Brace. See Gate br .. ce. 
�=t s.tll¥. \\T. Ii.�l1��oii: : : : : : : : : : : : : : : : : : : : : : :  m;:!!1l 
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Brick or tile cutting machine, J. Tbompson • • • • • • •  .sn;nT Brlok preu, automatlo. T, B. Lewl.. . . . . . . . . . . . . . . . 1III1;'1lI 

Broom rack. W. C. P. Jones ......... .... .... ......... 491,891 Ice cream freezer, E. M. Thompson ......... . . ..... 491, 
Brosh mOUld, sectional. W. M.ottison .... . . . .. ..... 491,757 Ice cream freezer and packer, J. Joralemon . ...... 491. 
Bucket dnmplng apparatus. F. B. Wlnel .. nd . . . . .. . 491.958 Ice tongs. makiIljl, J. S. Jj'ieid . . . . ... ..... . . . . . . . . . . . . . t91 
Buckle, cast oft', G. E. Adams . . . . . . . . . . . . . . . • . . . . . . . .  491,600 Implement , combination pocket, A. A. Low . . . . • . .  
Butter moulding and cutting machine. P .  O .  An- , Inhaler, J .  E .  Le� ..... . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . .  . dreasen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  491,792 1 Inkstand. E. DavIs . . . . . .... . .. ...... . .  , . . .  , . . . . . .  , . . . . 49 
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Cahle grip,. Bahendreier & Davis . . .. . . .. . .. . . . . . . . .  491.934 Insulator. R. McCarthy ......... . . .. ..... . . . ...... . t9t;729 
Camera. <see Photo(!,raphic camera. . Ironing machine. Braley & Stewart . .. .... ...... . . .  t91,634 
Camera shutter, BlaIr & Kelley , . . . . . . . . . . . . . . . . . .. . 491.921 Kettle lid lifting attachment. C. J. Hafey . . . ... . . . . 491,562 
Car brake adjuster F. & J. W. Cyr . . . . .. .. . .  .. . . .  . . .  491,535 Knife. See Mitering knife. 
Car brake handle. C. D. Lyon . . . . .. . ... . .. ..... ... . . .  t91,969 Knitted unde

f:f
armen

!.J combinatiOn, G. O·Brlen .. 491.960 
8::: ���!i��

c
l�:i'r'f!io��.�����. � .���.t.��: : : : : : : :  !B1,664 Kn

lj,�l� �
a
�hW:L��� . . .  �.?�������� ���� :.��'. 491,911 

Car coupling. W. P. Clark. . . . . . . . . . . . . . . . . . . . . . . . .. . .  Ladder. step. W. P .  Stihhs . . . .. . . . . . . . . . . .. . . . .. ... . .  491,820 
Car couj)ling. 1. David. . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . .  Lamp. Argand. W.  C .  Homan . . .. . . . .. . . . . . . . . . . ... . .  491;965 
Car coupling. T. E. W. Fay. . . . . . . . . . . . . . . . . . . . . . . . . .  Lamp chimney attachment for medical vaporiz-
8: �g��li�: R �: ���T:y·.:·:.:·::::::::. ::.::·.:::·.: : :  589 La�';f�'t'1���;���8.�:th!e�·. ��.���: : : : : :  m� 
Car coupling, J. W. Steele ....... .. .. . . .. . . . . . . .. . . .. 491.862 Lamp. duplex electrtc arc, C. E. Scrlbner . . . . . . . . . .  491;008 
8::: ��gll:::: �.S�.'W:�::::::::::::::::::::.::� : :  fgf:till t::::�: :l:���:::g: f.·D�G��r3���·::::::::: :�:�� m:m 
Car coupling. w. J. Walker .. . . . . . . . . . . . . . . . . . . . . . . . .  491,823 Lamp. electriC arc. C. E. Scrlbner . . . . . . . . . . . . . . . . . . .  491,00i 
8: %:�!'ri's�gflf:,� bo�,,���y:·w:· A: Cas; 491.785 t::::�':�:�'i,����:i,�I�rtc.TT: iiObb:: : : : :  m:lM 

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.006 LamP. pocket, W. R. Fearn . . . . . . . . . . . . . . . . . . . . . . . . . .  491.963 
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,661 
Car se .. t. Aze & Gilfillan . .. . . . . .... . . . . .. .. .... . . . ... 491.761 Halvorson ..... ......... .... . . . . ... ........ . .... ... 491,682 
Car. tram. J. Stephenson ......... . . ... . .... . . .. .... . .  491,608 Lamphlack. manuf .. cture of. G. L. Cabot . . . . . . . . . .  491.923 
Cars. directly connected motor for. S. H. Short ... 491.667 Lasting machine, L. Lake . . . . . .. . . . . . . . . . . . . . . . . . . . . 49l,8!M 
Carpet sweeper. S. H. Raymond . . ............ . . . . . . . 491.9M Latch. L. E. Jacohus . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 491.700 
Carriage top crate. B. B. Breed . . . . .. . ..... .. . . . ... . . 491.869 Latch and lock. J. E. Armstrong . . . . ......... . . . . . . .  491.793 
Cash register. J. Pfeifer . . ... . ........ . ..... .. ... . . .. .  491.587 Latch and lock. J. D. Perkins . . . . . . . . . . . . . . . . . . . . .. . .  491,742 
Cash register and Indicator, H. J. Gilhert . . . . . . . . . . t91.546 Lathe, wood turning, L. L. HIIL. . . . . . . . . . . . . . . . . . . .  491.941 
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Caster. P. J. Lennard . . . . . . . . . .... . . . . . . .... . . . . . . . .  491,710 Letter box, house door. H. E. Aldrtch . . ...... .. . . . .  491.5011 
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l�c'i<. S. R. Mace . .... . . .... 491.644 
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s
j,�!';:i-I':·ii��yd�0�.l �ri't���� . : : : : ·. : : : :  !M:� tg��i��

t. g;v�;,.!ti��:r��8peiidiiig· "Iiiie.; · 'j:' .  R: 491,814 
Churn, H. C. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t91.917 Fletcher . ........ ............. ... ........... .. ...... 491,541 
Churn. A. C. FelL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  491.677 Locomotive coupling. T. L. McKeen . . . . , ..... ... . . .  491.003 
Churn. T. W. Hambrlc . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 491,644 Locomotive coupling. W. P. Prenderg .. st . . . . . . . . . .  491.719 
Churn. J. A. Kernodle .... . ..... ... . . ........... . . ... . 491.737 Locomotive, electriC, F. B. Rae . . . . . ... . . . . . . . . . . . . . 491.857 
Chute. ash. T. Connor . . . . . . . . . . ... .. . . ........ . . . . . .. 491.900 Locomotive, electric. S. H. Short .. ........ . . . .... . . . 491.666 
Cigar or cigarette holder. Baumgartner & Drei- Loom reed. L. F. Uotard ... . . . . . . . . . . . . .. ... . . . ... . .  491,075 

fuss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t91,631 J,oom reversing mechanism", G. F. Hutchins ... . . .  t91. 
Cigar and cigarette holderl M. C. Roebel. .  . . . .. . . . .  491.711 Loom take-up mechanism, 1<. J. Risk . .. . . . . . . . . . . .  491, 
Cinder and smoke consum ng apparatus. F. Little 491.738 LOOP

! 
garment. C. G. Meyer . . . . . . . . . . . . . . . . . . . . . . " 

8l���� c�::��U!:�·c�:,-. 
Twigg . . . . . . . . . . . . . . . . .. . .  491.692 kt.':.�[. :;��ng

S
c"a�,i}:!T. l¥:bR..":���: . . . . . . . . . . .... . . ... 491.813 

Clamp. P. E. Bourassa ....... . . . . . .. . .. ..... . . ... . . ... 491,633 Manual recorder. J. Pfeifer . ........ .......... . . . ... . 491.784 
Cla

lI��I:,!�� . . �������: .��?:' . . ?����: �: . �. �:.�: 491.764 �:�ch S,:j��� �:t cutter. G. F. H. HIcks .. .. .. . 491.841 
Cleaner. See Flue cleaner. Oat cleaner. I\J!lasuring and dispensi� .. pparatus. liquid. w. 
8Igrte:���3:.n.eb�cif:,'ih!n!;���:::: : : :::::::: �g};� Me.:u:;�:�!vic;;:j,orse· ·.j:K·:Fo;,i;,r::::::::'::: : : :  !�gg; 
Clover hnlling machine. A. Miller . . . . . . . . . . . .. . . .. .  491,740 Mechanlcal horse. L. A. Rygg . . . . . . . . . . . . . . . . . . . . . . .  491.927 
Coloring matter from logwood and preparing Mechanical movement. R. D. Layton .... .. .. . . . . ... 491.896 

88me. P. T. Austen ... ... .. ....... . ..... . .. . ... .. . 491,972 Metal bars. machine for rounding. straightening. 
8g�t;ri'!���·I��j.�o$.· f: ������:::::::::::::: : : : .  !n:r� MetJaf.fWo::'

h
��'B':o�I:::::::::: . .  ::::::::::.: : :  19};f: 

Convertihle chair, C. Schulte .. . .... .... . . .... .. .. . .. 491.602 Mill. See Sawmill. 
CooklIljl hOiler. sectional. C. W. Wynn . . . . . . . . . . . . .  '491,666 Milling machine tail stock, J. W. Boynton . . . . . . . .  491.521 
Cork mat for bath rooms, A. Morton . . . .. . . . .. ... . . .  491,851 Mirror [rame. H. & J. Caro . . . . . . . . . . . . . . . . . . . . . . . . . 491.525 
Coulomb counter, G. Hummel . . . . . . . . .. . . . . . . . . . . . .  491.560 Mitering knife. A. Dodds . . . . .. . .. . . . . . . .. . . . . . . . . . . .  491.773 
Counting register. W. N. Durant . ... .. .. . . . . . . . . . . . . 491.537 Mould. See Brush mould. 
8g��fl:::. ti���tMa
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ling. Thill coupliIljl. Wbiffletree coupling. Mooring apparatu •• Thompson & OIshart . . . . . . . . . .  49L613 
Crane, H. Aiken .. .. . ... . ........ . . .... ... . ... .. . ..... 491,938 Motion, mechanism for converting, W. w. Virtue 491t910 
Crimping machine, J. Zeh . . . . . . . . . . . . . . . . . . . . . . . . .. . .  491,913 Motion reversing apparatus. W. J. Walsh .. . . . . . . . 491.722 
Cultivator. C. Bizl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.632 Motor. See Air motor. EJectrtc motor. Sewing 
Cnltivator. A. W. Butt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.7Il'7 machine motor. 
8:�m�:tg�: �. �":"\tiLg;;.;r: : : : : : : : : : : : : : : : : : : : :  :: : : : :  gI:� �g��I��hf:;e�F.1;�'j-�gison·ei'ai.':::::::::::.:: :  
Cultivator. J .  F .  Waltrous . .. . . . .. . .. . . . . . . . . . . . . . . . .  491,618 Music leaf turner. M .  L .  Smith . . . . . . . . . . . . . . . . . . . .  . .  
Cultiv .. tor hoe attachment, Eriksen & Day . . .. . . . . 491.676 Mu.ical block. A. S. & G. S. Bowen . . . . . . . . . ....... . . 
CUp. See 011 cup. Musical Instruments. mouthpiece for. T. Heu-
�:f� ��fJ'r::'Ke:l�:�t��h.%iv't:��::::::::::: f3l,� Net

n
::��·m8Cliine:G:W: ·pi-ice:.::::::::::: : : : : :  m:� 

Cutter. See Band cutter. Vegetahle cutter. Nut lock. C. Starz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491;908 
Cyclometer. E. J. Merry . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  491.739 Nut lock and holt tlgbtener, J_G. Perry . . . . . . . . . . .  491,718 Dental chair. D. Stuck ...... . .... . . . ... .... . ... : . . .. . .  491.611 Oat cleaner, G. H. Rich . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  491,5m 
Dental chair hracket. D. Stuck . . ... . . . . . . .. . .. ..... . 491,610 011 cup, Altnolf & Stokeshary . . . . . . . . . . . . . . • • . . . . • . .  t91.830 
Dental forceps. C. E. Blake. Sr . . . ... .... . .  491.514 to 491.519 Oils. compound of blown. W. D. Field . . . . . . . . . .. . . .  491,00 
E:��u�;g�
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Draught regulato
,& 

C. D. Howard . . . . . . ... . . .. . . . .. . 491;752 Organ. pedal bas
i!l 

K. Klar . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
Dre
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s
.'.����?� . . ��� . .  �����.�: 491.748 �:��n{.;:ii:::t'pad�· 

Fetner . . . . . . . . . . . . . . . . . . . . . . .  � 
Dredging apparatus. W. M. Donglas ... . . . .. . ..... . . 491,723 Paper bag machine. W. Liddell . .... . . . . . . . . . . . . . . . .  491

,
573 

E�8.
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%�:Wr!�\uJrifi. 
E. Kauser .. .. ... ... ....... . .  491.843 �:�:�. ���1���f��;�"l: :cti��:::!�: : : : : : : :  :: : :  m:� Drill sharpening device, A. Campbell .. .. . . ... . ... . 491.766 Paper trimming and pasting machine. O. Peter-

�flc�:i�\·;,"a1:tii:e, �t'�iinii ;;,u.;."iii 'dynaiiio: .j: 491,583 Pe�
on

ireiiimeiii ' or . iiesiccatioii 
. 'of; . 'j: ' M:" x: 491.586 J. Wood . .......... . . . . .......... . .... . ... . ... . . .... 491.695 Gerard . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,648 

Electrtc motor. A. W. Meston .. . . .  , . . . . . . . . . . . . . . . . . 491,9'70 Pen, fountain. D. Beaume\. . . . . . . . . . . . . . . . . . . . . . . . . .  491,'/96 
Electric motor and dynamo mica Insulator. C. W. Pencil sba.rpener. G. OIez . . . . . . . . . . . . . . . . . . . . . . .. . . . .  491.536 

Jelferson . . . . . . .. ..... ........ ... . .................. 491.708 Photographic camera. Blair & Kelley ... . . .. . . . .... 491,9:«1 
ElectriC motor regulator, J. A Wllliams . . . . . . . . . . . .  491,829 PhotographiC fixing and washing tank. A. R. 
EJectri£ signal. F. H. Clarke . . . . . . . . . . . . . . . . . . . . . . . . .  491 874 Ward . . . . . .. . . . . . ............... . . .... . . ... . .. . . .. . .  491.619 Electrodes. manufactnre of secondary h .. ttery. Piano. G. Steck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 491,OOZ R. M. Lloyd .... .. . . . . . ...... . . .. . ...... . . . .. . . ..... 491.684 Piano 

::,u
alfe. P. J. D

'W
gan . . . . . . . . . . . . . . . . . . . .. . . . . .  491.877 

:m:�:lg� ��gr����[ni���lg:,;g 
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ii: T: 491,511 {:l�g �a�:�.
e
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Bodd .. m . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  491,832 Pianos. stringing. L. A. Kindler . . . . . . . . . . . . . . . . . . . . .  491,6Iill 
�!:'J:���.

g
��lt.'W��;: .�'.�: .���������: : :  ::: : : : :  gI:�� {:l::'e�a��:·;;,�it��e 1i-a'r:�r.;srpiiie: · " · · """ · · · ·  49l,69& 

Engine. See Gas engine. Traction engine. Pipe core, P. Clilford . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .  . 
Envelope, A. R. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49l,928 Pipe wrench. G. W. Morrill . . . . . . . . . . . . . . . . . . . . .. . . . .  
Envelope machine. J .  Ball. . . . . . . . . . . . . . . . . . . . . . .. . . .  491.935 Pipes. etc . •  material for covering. J .  L. Covel .. . .  . .  
�����r���il�'b��;,I�s�: .������: : : : : : : : : : : : . .  : : : : : :  !M:� �l�:"':: �.fc�rl�:t"l..: 'seeii; 'T:' ii: Baird::: ' : : : : : :  
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Feeding animals. receptacle for. N. J. �'eUx . . . . . . .  491.700 Plow. E. S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,529 
F
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Fence. metal. W. Warner ..... .. .. ..... . . .  : .... . . .. .. t91.826 Pneum .. tic regulatl� device. A. Barker . . . . . . . . . .  491.7� 
��!::"f,m.'1�Q�o�:����: : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� �gt.s�:mF�Y,i"o";are'.

t
·electrolytlcally producing. 

Filter. H. Lieberlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,074 E. B. Cutten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491.701 
�������'ii�t.,,�����:::::::::::::::::::::::::: : : : : : :  gI:� �g���: kJ!!: ��s

a.,"�o�e�
awton ...... . ...... . . . . . . .  491.589 

Flower pot. Schurig & Prufer . . . . . . . . . . . . . . . . . . . . .. . .  491.786 Power transmitting device
B
E. Prouty . .. .. . .... . . .  491,769 

���.:'���'b':f(d�r�j.'rll��iili: : : : : : : : : : : : : : : : : : : : : : : : l�l:� prel'i'rtc���:.:�ing press. arrel he .. ding pres •• 
Flypaper. machine for manufacturing. Smith & Printer and recorder. cheek, W. W. & W. H. 

Knowlton . . . . .. . . . . . . . . .  , . . . . . . . . . . . . . . . . . .. ....... 491.861 Wythe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . 491.626 
Folding table. H. A. Stevens ..... . . . . ... .. . . . . . , . .. t91.760 Printing colors with aniline hlack. W. Browning .. 4Ul.673 
Furnace. See Boiler furnace. Pottery kiln fur- Printing colors with aniline hlack, G. Donald . . .. . 491,961 

���c:.
oastlng furnace. Smoke consumi� 

Ri;:,t��i��".f: ;"��r �����:i:��br;;t if.1:;�:r '91,951 
Furnace grate blast pipe. E. J. Gordon . . ..... .. , . . . 491.549 et al . . . . . .. . , . . . ..... . .. .. . . . .......... . .. . . . . . . . . . . .  491,717 Furnaces. apparatus for charging and discharg- Pump. H. A. French ......... . . ... . .. .... . . .. .491,R01, 491.802 

Ing anneall�) J. M. Chatfield . . . . . . . . . .. . . . .... . . 491.768 Pump. oil well. G. D. Bumpus . . . ......... ... .... . ... 491.674 
Gauge. See SUrxRce gauge. Pump rod coupler, E. C. Guerrant . . . . . • . . . . . . . . . . . .  491t551 
Galvanizing iron, apparatus for. G. Retterer . . . . . . 491,720 Pump. vacuum, W. H. Worthen . . . . . . . . . . . . . .. . . . . . 491.912 
a:: 
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I�';,��oii · 'for; ' '(eii: 491,560 t�::'i' v�!!eB�;,!i :::;:��lesioCk ·rack: .. · ·  . .  · · · · · · · ·  t91,M3 

Keeney . . . . . . . . . . .  , . . . .  . . . . . . . .... . . . . . . . . . . . . .  491.943 Railway. automatic aerial. H. W. Uhbey ..... . . .. . 491.572 
Gas engine. J. W. Raymond .. . . ... . . . .... . . . . ...... 491,855 Railway crossing plate, C. Vogt . . . . . . . . . . . . . . . . . . . . .  491,616 
Gate. See Elevator gate. End gate. RaHway frOgt D. Horrie . . . . . . . . . . . . . . . . . . . . . . . • . • . . . .  491,842 
Gate. J. L. Chadwick ........ . . .. .... . . . . . . . . . . . ... . . .  491,637 Railway jOint box, E. E. Smith . . . . . . . . . . . . . . . . .. . . .  491,787 
Gate. B. Miller . . ... . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,579 Railway rails. removable cap for .treet, J. A. Eno 191,538 
Gate hrace. C. C. A. Sienknecht . . . . . . . . . . . . . . .. . . . . .  491.906 Railway series system, G. L. Thomas . . . . . .. .. .... . .  491;691 
Gearing. varlahle tran.mltting. H. C. Behr . . . .. ... 491,866 Railway signal. F. N. Kelsey . . . .. .. .. . ... .. ........ . 491.754 
Generator. See Current generator. Steam gene.. Railway signaling apparatus, J. K. Byler . . . . . . . .. . 4m,M 

rator. Railway tie, metallict Bronson & Armstrong . ... . .  491t922 
Grain securing machine, R. W. Welch ..... ...... .. 491.623 RaIlway train order and signaling device. L. ·T. 
Grinding machine. J. H. Crane . . . . , . . . . . . .  , . ..... . . .  491.530 Cr .. btree . . . .  , . . . . . .. . . ... . . ....... ...... . .......... 491.&!'1 
a�i���·r�:e�dwS�';,�o��i'I�\t i!"���r�y: : : : :  l�g!l?: Rai
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Gun. magazine. L. M. R. Daudeteau . . .. . . . . . ..... .. 491.772 Rake. N. J. Felix . . .... . . . .. . . . ... . ... . . . . . . . . . . . . . . . .  491.703 
Handle. See Wire handle. Recorder. See 1'ime recorder. 
�:��:l:�: g;�: ��li�

e
iiUiit : : : : : : : : : : : : : : : : :  : : '. : : : : :  m:� li:�8t!r�e §::g�����r.��r.F��:.�i�e;lregister. 

Harvester elevating and packing mechanism, A. Hot air register. 
Gardner . . . . . . . . . . . . ... . . . . ... . .. . . . . . . .. . . . . . . . . . . . 491,680 Registering device for textile f .. hrlc machines, 

Harvester, grBin binding, A. Gardner .. .... . . . . . . . .  4-91t641 etc., M. Keeney . . . . _ . . . . . . . .. . . . . . . .. . . . . . . . . . . . .  491t5M 
Hat expanding and contracting apparatus. P. Regulator. See Dl'aUl!'ht regulator. Electric mo-

Noe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491.853 tor re2ulator. Heat regulator. Windmill Hilt" loader. E. B. CartmelL . ... ........ . ............ 491.636 relnJlator. 
�:�I�':;'�n1·!/&':'::,'.i;,iiiiie: ·AbeLt D8iy: :·:. : : :  m:� li�����l��J.i: �r��L: : : : : : : : : : : : : : : : : : : : : : · : : : : : : :  �l:� 
Heat regulator. 1. J. Schrag . . . . . . ........ . . . . .. ... .  t91.00J Roasting furnace. revolving. C. Fellner . . . . . . . . . . . . t91.704 
Heater. See Feedwater heater. Saddl!'",side. B. P. Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491.631 
Heating apparatus. P. Mancheron . .... . . .. . . ..... . .  491.006 Safe, w. Corry . . . . . . .. .. . . ... . . .. ... . . .. .. ' . . . .. . . . . .. 491.875 
Heel p .. d, 1. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.758 Sanuing drum, W. F. Lartsb . . . . . . . . . . . . . . . . . . . . . . .. . 491.658 
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F
. R. Patchett . . ........ . . . . . . . ..... . .... . .  491,810 Sash cord fastene
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S. Jenkln.on . . . . . . . . . . . . . . . . .. . . 491.966 
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Horse detacher. I. A. McCaslin . . . . . . . . . . . . . . . . . . . . . . Sawmill. band. G. M. Hinkley et al . . . . . . . . . . . . . . . . . .  t91.688 
�g�:: ��;�1? �. t���ii: : : : : : : : : : : : : : : : : : : : : : :  : : :  ��I�i�

d 
d��c.,�
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m·.�8:e�,;,y c: · 'Heine; t91.856 
Horse.hoe with auxiliary flanges. J. Gutmanu. . . .  843 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  49l,885 Hose washer. J. E. Taber. . . . ... . . . . . . . .. .  . . . . . . . . . . .  821 Scraper operating .. pparatns. H. G. Butler . . . .  ' "  491.7611 
Hot air apl!ar8t"!, R. H. Yeoman . . . . .  : . . . . .  '91.627. 628 Scraper. road. J. F. Kimhall . . . . . . . . . . . . . . . . . . . . . . . . .  491.566 
Hot air rellIster, � .• Burmeister . . . . . . . . . '. . . . . . . . . . . . .  olM Screwdriver attachment, J .  R. QulInby . . . . . . . ... . . 491,68'1' Household imYlement. O. Avery. . . . . . . . . . . . . . . . . . . . 919 Secondary battery, N. H. �ert'on . . . . . . . . . . .. . . . . �m 
B:t; �rie1ei. S;Oo�aiid·:::::::::::::::::::.:·: : : : :  1&1:= r�r::·�6::rr.\?:rI. ��DT.�'. �:��:: b 
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Sewing machine motor. H. A. Frantz . . • . . . . . . . . . . .  491.751 
Sewing macblne table. T. Kundtz . . . . . . . . .  491.6M to 491.656 
Shaft hanger for grinding and polishing ma-

chin,*, C. Heaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  00.884 
Shears. \'V .  Fiscber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 491;679 
Ship ash ejector, steam, G. Clarke . . . . . . . . . . . .  o • • • • •  491,959 
Shovels. manufacture of, 1'. W. Groom . . . . . . . . . . . .  491.9« 

�l�li,::�:a��ru�� :l��c, :E."V;:'::����: . . . . .  491,768 
Signaling apparatus. electrical, J. B. CurrIer . . . • . .  491,531 
Signaling circoits, electric governor fOf, Currier 

& Rice. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  . . . . . . . . . . . . . .  491,532 
Smoke consumer, J. T. Ellis . . . . . . . . . . . . . . . . . . . . . . . . .  491.775 
Smoke consumer, J. Fereday. . . . . . . . . . . . .  . . . .  . . . . . . .  491,879 
Smoke �on8umer and spark. srrester, combined, 

J. P. Maloney. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . • . .  . . .  491.576 
Smoke consuming furnace. W. Amemann, Jr . . . . .  491,696 
Smoke consuming furnace, C. E. Walker . . . . . . . . . .  491,931 
Snap hook, A. B. McDowell . . . . . . . . . . . . . . . . . . . . • . . . . .  491,862 
Soda and cnlorine. electrolytically producing. E. 

B. Cutten . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  491.700 
Soles, making Imitation. G. W. Dixon . . . . . . . . . . . . . . 491;732 

��l�l� �� :;d
S
ir��:re:.· C. 'ii: ciiapiii .... ,. ·.·.·.·.: : : �81;� 

��::::: ���:�a'Fo� �reg�'ie�: ��·Briiii';ile:: ::: ...... ��l:� 
Stock rack. P. Hewitt . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  491,886 
Stovepipe fastener. J. E. Niles . . . . . . . . . . . . . . . • . . . . .  491,949 
Strap. See Breast trap. 
�g:=t ��!���::,�:��

e
& 'jo�����: : : : : : : : : : : : : : : : f�t� 

��!;;g!u:';�li: 'ii: 'NUii: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:��� s�:�1f�dl� ��man . . . . . . . • . . • • . . • . . . . . . .  491. 
Tack lifter. M. A. Sheldon . . . . . . . . . . . . . . . . . . . . . . . • . . . 491.818 

�:fe�!�r.\�a:,;��[:�nR: ·S: ROtiertS::::::::::: : : :  :81:� 
Telephone call. J. H. Kinsman . . . . . . . . . . . . . . . . . . . . . . 491,893 
Telephone exchange switcbing system, C. E. 

Scribner . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . • 491,688 Telephone exchanges. trunk line signaling appa-
ratus and circuit for. E. J. Hall . . . . . . . . . . . . . . . . . . 491.553 

�lrr��:��::"J:��'fu't':rt:h.I�� •. �:. �:. �����: f��� 
Tbill coupling. A. C. Mathison . . . . . . . . . . . . . . . . . . . . . .  491.782 
Tblll safety attacbment. vehicle. G. Dippold . • . . . .  491.838 
Thill support, G. W. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,864 
Thrasber and separator. R. T. Steedley . . . . . . . • . . . .  491;689 
Tbrust block, sbaft, W. C. & J. A. Paul . . . . . . . . . . . . 491,b81 
Tie. See Ra.lway tIe. 
�l�;,r.?e':,���e�·�r:m':���: Vi: iIei.iie::·:49i,5iiii; fgl;l& 
Tire, pneumatic. W. A. Warren . . . . . . . . . . . . . . . •  ;f • .  491,620 
Tires,automatlc Inllating device for rUhher. R. 

M. · Keating: . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491,563 
Tob�.��I:t���� .��. ���

i
��.���?�: 

��'T.'C:���\':.�.�';{�oldfn;:c?���iii:::::: : : :  : 
Tool. COmbination, B. F. Field . . . . . . . . . . • . . . . . . . . . . .  

Tool. comhination, H. J. Mondor . . . • • • . . . . . . . . . •• . .  
Toy. M. Tbiele et a l  . • . . . • • . . • • • . • • • • • • • • • • • • • • • • • • • • • • 491. 
Tracing wbeel, S. Newman . . . . . . . . . . . . . • • . . . . . . . . .  491,716 
Track Circuit, J. B. Stewart . . . . . . . . . . . • . • • • . . . . . • . . . .  491.009 
Traction engme. L. M. Medlin . . . . . . . . . . . . . . • . . . . . . . 491,846 
Transplanting machine, J. M. Sailer . . . • . . . . . . . . . . . .  491,597 
R:Ri. !��e��g;�i.nd stretcher, W. H. Coulson 491,771 
'l'rousers protector, R. T. Matheson . . . . . . . . . . . . . . . .  4.'l1,845 
Trnck. car. Leinwatber & Riggenbach . . . . . . . . . . . . . . 491.897 
Twine machines, automatic feeder for, G. A. 

Lowry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .  491,947 
Typewriting machine. H. S. Martin . . . . . . . . . . . . . . . . .  491.714 
Typewriting machine. P. P. Wenz .. . . . . . . . . . . . . . . . . . 491,730 
���;�n�'W.I'(w�c:,t� tf!�������: �: .�'.����::: m:� 
Uppers, macbine for setting up Congress, L. 

Joncas . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491.709 
Urn or like vessel. conee, F. E. Browne . . . . . . . . . . . 491.884 
Valve. C. D. Lyncb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  491.899 
Valve. balanced slide, C. O. Heggem . . . . . . . . . . . . • . . .  491,940 
Valve. check, W. S. Welsh . . . • . . . . . . . • . . . . . . . . . . . .  491.957 
�:l�: ��.}��iSB��!����� ��i��a!'g�I

.�� ::.:. : :  ��i:� 
�:�rg:�§·. �a��:r���.�: : : : : : : : : : : :  . .  : : : : : : : : : : : : : :  ��l:rli 
Vehicle ·cnrtain raiSing device. E. Rnsing et al ••• • •  491,686 

�:fi1�bJ:b�Y���nYin�;,:e���;�iiii';liiier' : : : : : :  fn:� 
Veils, board for winding. S. Oppenbeimer . . . . .. . . . .  491.808 
Vessels, means for raising sunken. Kelly & McIn-

tyre. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  . . .  491.725 
VISll! parallel. J. Schwendemann . . . . . . . . . . . . . . . . . • . .  491.817 
�:.h'i.:�

o
'§e!ifc;s���er: 

• . . • . . • . . . . . . . . . . . . . . . . . . 491.68
1 

Wasbing machine. J. Boucbard . . . . . . . . . . . . . . . . . . . . .  491,520 
Wawb band remover, M. W. Mallett . . . . . . . . . . . . . . .  491,781 
Water etc •• apparatns for pnrlfylng, sterilizing. 

and IIlterlng drinking. S. L. West . • . . . . . . . . . . • . .  491.828 
Weather strip, W. H. Plyml,ton . . . . . . • • . . . . . . . . . . . . 491,952 

��e\�liWe�T'f�� �h1;el. 
umner • • • • . . . • • • • • • . . . .  491.

956 
Wheel. T. R. McKnight . . . . . . . . . . • . . . • . . . • • • • • . . . . . .  491,662 
Whillletree coupling, C. Wilcox . . . . . . . . . . . • . . . • • • . . . 491,700 

�g:Sin<fh?c�:��
e
hi.;::::::::::::::::::::::::; :::.: : :  m:� 

Windmill regulator. H. Grosz . . . . . . . . . . . . . . . . • . . . . .  491.550 
Window. H. Koepp . . . . . . . . . . . • . . . . . . . . . . . . • . • . . . • . . . .  491.653 
Wire bandle. F. W. Hoefer . . . . . . . . . . . . . . . . . • • . . • . . . .  491.648 

;��':.�t::e
tg��nM:�n�Ii.

C. Pratt . . • • . . • • . . . . . • • . 491.748 

Wrench, W. BIlL . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . • • . . . .  491.513 
Wrencb. W. E. Brooke . . . . . . . . . . . . . . • • . . . • . . • . . • • . • • •  491,870 
Wrench, C. H. Hommel . . . . . . . . . • • . . . . . . • . . . . . . . . . . . 491;886 
Wrench. W. C. Rlesherry . . . . . • . . . . • . . • • • • • • • . . . . . . .  491,721 
Wrench. E. L. 8hultz . . . . . . . . . . . . . . . . . . • . . . . .  , . . . • • . • .  491,006 
Yeast. prodncing pnre cultivated pressed. C. A. 

Fansson . . . . . . . . . . . . . .  " . • . . . . . . . . . . . . . • • . . . . . . . . .  491,939 

TRADE MARKS. 
Beer. lager, J. Everard . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  22.481 
Beverages and waters. certain carhonated. E. L • .  

"aeques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.486 
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l
u��

o
P6���.���I. ���.

I
�.�.���:.

.
: �;� 

��:�J�{:�.%'.:lifu��::e€.��'lltio<;;. ��.���:: : :  �:fM 
DiSinfectants. C. A. Simpson . . . . . . . . . . . . . . . . . . . . . . . • .  22.461 
J".,a8f:�':."'i.�t'Fo��f.II�IP::it�J::ct.':::'t��'i.� 

22.480 
vany. . . . . . . . .  . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . • .  . . .  22.467 

If':.7t't�ri:i ��e'i,':.� �ar:.:�.".t:jacqui.s: ·::::::.:: : : :  �;m 
Medicine in capsules, tapeworm, G. E. Thurn . . . . . . 22,462 
Overgalters and Jeggins, Sachs, RosenW8.Sser & 

Stern. . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . • . . . . .  22.476 
Plaster, cement, SaUna Cement Plaster Company. 22.464 
Preparation for the cure of venereal diseases, M. 

Markendorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  22,468 
Publications. R. J. Bnchanan . . . . . . . . . . . . . . . . . . . . . . . .  22.457 
Re

�fn<I,!'1l'b. ��'::��� . . �.���: . . :��':":����. ����� 22,rls 
Remedies for nervous debility and other named 

diseases. W. G. Dohie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.472 
Remedies for nervous disorders and aU diseases of 

�:drC\':.':,dbJi��r •. .  ��. ����.��: .:.����:���� 22.479 SaI?�If.I�tt:��11��: ���.

i����: .�� .':'.'���. �l�: 22.m 
Sewing machln.es and attachments. Parsons & 

Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.473 
Shirts. D. R. Slllesky & Co . . . . . . . . . . . . . . . . . . . . . . . . . 22.475 
Soap or cleaning compound, plastiC, A.merican 

Chemical Compan:!', . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.469 
Soap. toilet, Mexican Root Soap Co . . . . . . . . . . . . • • . . . .  22.468 

�C�;.�Il:;t�� la��ftIT�:n&.y&����o�re8kfa-si 22.470 

Whr� f"8tfr':'1 k. CQ·. :::. '::::. ::.'. ':: .. :::. '::.'. '::.: : : : �:� 

DESIGNS. 
Collin plate. O. McCarthy . . . . . . . . . . . . . . . . . . . . .... . . . . .  22,217 
Coin holder, J. Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.216 

:r�:��r.: S�
a
��:;.� 

•. �����::: : : : : : : : .. : .. : : : : : : :  �;� Glassware, omamentation of, W. C. Anderson . . . . . 22,213 
Pitcher, J. G. Donoghue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.214 Rug. "E. H. Bennett . . . . . . . . . . . . . . . . . . . . . • . • • • . . . . 22.210. 22,211 Saloon lIxture. D. Rothschild . . . . . . . • . . . . . • • • . . . . . . . .  22.222 Spoon, Birmingham & Grandjean . . . . • • . • . . . . . . • • . • . .  22.223 8i>00n. M. O. Roberts . . . . . . . . . . . . . . . . . . • • . . • . . . . • . . . . . 22.212 Stove. I. De Haven . . • . . . . . . . . • . . • • . . . • . . . • . . . . . . . . . . . . 22,220 Tahle. J. C. Miller . . . • . . . . . . . . . • • . • • • • • • • • . . . . • • • • •• . • . . 22.219 Tool liandle. W. P. Alger . . . . . . • . . . . • . . . . . • . . . • • . • . . . .  22.221 Tray. J. Rees . . • • • • • • • • . . . • . . . . . . . . . . . • • • . • . . • • • • • . . . • . .  22.215 

A printed copy of the specillcatlon and drawing of any patent in the foregOing list, or any patent In print Issued since l863, will be furnished from this olllce for 25 cents. In ordering please state the name and number of the . patent desired. and remit to Mnnn & Co •• 861 Brqadway, New York. 
Can"diau patents may _� ohtained hy the in-ven��£'�vTd�� ��:yl::e�=�":'�J�f �.w;t IF complicated the cost will he it ·Httle more. For fnll \1IBtrI1llt.lons address Munn '" 00., 1161 Broa. dwa!. New York. Other foreign patents mq iillio '"' ohtalDOML 

I n side Page, eac" insertion .. ..  ,. a cents a l i n e  
I I n c k  l.J alle• e R ch hlf�erti on . ..  - .. S 1 . 0 0  a l i n e  
The above are charges per agate line-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 the same rate per agate line, by measure .. 
���fve�8 !re P��fi��trci:Stffi!d��rt�tre��s 'l��::d�; 
morning to appear in the following week's issue. 

Patent Foot Power Machi 
Complete Outfits. 

Wood or Metal workers wlthont steam 
power cah · successfully compete with 
the large sh3f\f � usl¥. our New 
l;:����� m�st tJpr�e! f�:'�::c'ifc� 
Shop Use, also :for Industrial Schools, 
Home Training, etc. catalogue free. 

Se n eca F a l l s  Mfg. Co. 
695 Water Street, Seneca FiiJls N. Y. 

\tv I L S  0 N O'i ED I R O N  R S  
S T A N u A I M P I\, P L A N e: . 

Fl D  S I Z E S  �� W. A W I L S O N  KEPT I N  S T OC K .  R I VER S ,  R O C H ESTER . N  Y 

ICE-HOUSE AN D COLD ROOM.-BY R. 
G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SupPLEMENT. ;; 9 .  Price 10 cents. To he had at this olllce 
and from all newsdealers. 

The Sebastian-May Co 
Improved Screw C�ttlng 

�:=e�LATltES 
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u
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OuUlts. Lathes on trial. Cats
IOllues mailed on application. l 6S to 1 6 1'  H i gh l and Ave., 

S I D N E V, O H I O .  

New Ful l  Mou nted Lightning 
Send for Catalogue. 

Wiley & Russell lUfg, Co" Greenfield. Mas •.• U.S.A. 

TRADES UNIONS . T H E  TENDENCY 

MANUFACTURED BY 
WILLIAMS BROTHERS, 

ITHACA, N .  v . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

OIL WEtL SUPPLY CO. 
�I &: 92 W A. TER STREET, 

Pittsburg, Pa., 
Manufactnrers of everything needed for 
.A.�TESX.A.1V -VVE Lx..S 

for either Gas
l 

Oil. Water. or Mineral 
Tests, Boi ersf• Engines, Pipe, 
Cordage. Drillln:! Tools, etc. 
I
l
l���

r
:!�

d
dr:co�'r.'iile�;

e 
on request. 

Steel Type for Writin[ Machines, 
J. D. MALLONEE, M'f'r, STOCKTON, N. Y. 

of.- By Herbert Spencer. An able paper, pointiDIl out 
the great difficulties of deal inll with .complex SOCial I NVENTORS anuabdle
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l: question� . .... · Contained in SCIENTIFIO AMERICAN Sup-
�kt�:!��'f�� �fI�e:'�i;'�I��.cents. To be bad at this h� t��.

I�l"RD��e� �gv.�tj:;J:� "s��'k��t¥o:.
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CHAPMAN VALVE MAN U FACTU RING  COM PAN.Y, MANUFACTURERS OF 
Va1-vea and G-a1ies 

For STEAM, WATER, GA S, AMMONIA, OIL, ACID, Etc . ,  abo 
G-.A.TE FX�E :E3[Y X>�.A.1VTS. 

We make a Specialty of Valves for Superheated and High Pressure Steam. 100 Pounds 
Genernl Omce and W!'i-�:,"¥�R�l�d�)RC H A ltD, MASS. 

Treasurer's l " 2  KILB V STREET. ChiCSllo i 24 WEST LAKE STh.EET Olllce. 5 BOSTO N .  Olllce. 5 ' 
or AU work Guaranteed. Send for Girculars and Prices • ..old 

"-"'111111.�� HARRISON CONVEYOR ! 
Ha!:ning Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&,c. 
���. I  BORDEN, SELLECK & Co" hWa��,}.�J Chicago, IJL 

IMPROVED LATHES MODERN 

ENGINE DESIGNS 

Delaney's Metal lic Gaskets 
and Toms �ra�-:;'W:"i� 

pan_Ion Packinll"8 for 
steam, wa.ter and ammonia 
are hest and cheapest. 

Also Foot Lathes. Tools and Supplies. Catalogue Free 
Sebastian Lathe Co. l��;l�:M��T'i:to�I:.�t 

" ... t;d�Ig:�Ie� ��:, 
llIilwankee, Wi., SINTZ GAS ENGINE CO.  

GRAND RAPIDS, MICH" T A G  THE TUSCARORA A DVER. 
U. S. A. TISINH COM /'A NY, Manufac-u_ '" '" • • • tnrers. Puhlishers and Importers of ..... nufacturers of th� ",Intz ",ta- Advertising GOQds and Art Novelties Coshocton, Ohio, tional:y an.d ll,.arme Gas and I buy good specialties outright ormanufacture on royalty. Gasohne Imll"wes, ESi3c1a11y Salesmen cover every State and Territory In the Union. 

t����.
for

R�:��d
man'::'i� I . . tured or natural gas- Boat. and VANDUZEN STEAM PUMP launcbes. Prices within the reach .. ET 
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S c ientifi c B� Catalogue 
Pumps ny n m  0 IqUi . 
A.lwaYl ln Order, never 010gl lloOr 

Every Pump Guaranteed. 
.lIII'---�I[J SIZES,-Oallonl per Hour. Addre •• RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ
inl< works on more than IIfty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CII ,.  Pnblishers Scientific American. 361 Broadway, N ew Y ork. 

"nUU��J;;n &, TIFT CO., Secolld St, .  Cillcinnati, o. 
MUD : A MATERIAL IN PERSIAN I and Eastern Archltecture.-By William Simpson, R.I .• 
ru�'��'th� n!�����1i"tk':�i'e'! �?�.:':��t�-JI!t"7 
Uiustrations. Contained In �CI"NTIFIC AMERICAN 'I SUPPLEMENT, No. 1S6 .. , Price 10 cents. To he had at 

I 
this olllce and from all news;�;� 0 0 RA P H S 

FOR SA.LE. 
ADDRESS. 

North American Phonograph Co. 
EDISON BUILDING 

New Y ork, 

Masonic TempISBldg .• 
Chicall"o. 

DRILL CHUCKS Write " THE PRATT CHUCK CO. " Clayyllle, N. Y. U. S. A for 
free Uiustrated catalogue of POSl'fIVE nRIVING n U iL ' .  . • ��Yn�1,fu�' �\?;�nSrlf�� only perfect system ever devised for 

Foreign Agencies : Ph. Ronx et C1e., 54 Boulevard du Temple. Paris, France. E. Sonnenthal. Jr., Nueu Prom-'made. No. 5. Berlin. Germany. Selig. Sonnenthal & Co., 86 Queen VIctoria Street, London, E. C., England. 

* THE " MUNSON " TYPEWRITER. * 
This machine Is an .. evolution." the outgrowth of years of experience and the 

best results of scientillc work. Its principles ayr.al at once to the 
edu

1��II��c::�;.cied,I��t J'�f.!':;s:;n.rey' J.J�:�n.r.Rct, 

INTEROHANGEABLE STEEL · TYPE WHEEL, 
darable and pa8i1ykept In order. 30 keys. 90 characters. Weli<ht, with carry

Ing case, 16 pounds. Special wheels for dHferent langnages. S"end for circular to 
* * THB ltt"UNSON TYPEWRITER CO., * * 

lOll S, La !§aile Street, ChlcllCO. Ill., U. 8, A. 

[FEBRUARY 25, 18c}3' 
O N LY 

I
A Practical Little Book. 25 . .. H O W  TO M A K E  A I H . P .  
M OTOR O R  DY N A M O , "  C EN T S Dluotrated with plauo IUl d  all details. 

A���:'�:', 18 Part'\t�::N. y, Electrical Review 

ALUMINUM : ITS USES AND AP-
plications. A valnable and interesting article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN' SUPPLEMENT. No. SS9. Price 10 cents. To be had at 
this office and from all newsdealers. 

If you are interested In 
E L E C T R I C I T Y  

send for our special Price List Z. 
BELLS, BAT'l'ER I ES, P U SHES, 

WIRE, M O T O U S, 
And a full line of general 

E LECTRICAL SU PPLI ES, 
STANLEY & PATTERSON, 

Electrical House Furnislli�g8, 
32 & 34 Frankfort St., N. Y. City. 

THE STIRL ING BOILER 
is economical In fuel, repairs. and 
absolutely safe at high pressure. 

Practically self-cleaning, 
E STI R LI N G  CO M PANY, 

BUILDING, OBIOAGO 

TO BUSI NESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. Jt goes Into all the States and Territo
ries. and is read In all the principal lihrarles and readlnj;: 
rooms of the world. A businoss man wants something 
more than to see his advertisement in a printed news
paper. He wants circulation. This he has wben he ad
vertises in the SCIENTIFIC AMERICAN. And do not lei 
the advertising S!<ent inflnence you to ·substitute Bome 
other paper for tbe SCIENTIFIC AMERICAN, when se
lecting a list of puhlications in which yon decide it Is for 
your interest to advertise. This is frequently done f-or 
the reason that the agent gets a larger commission from 
the papers having a amaIl circulation than Is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of IIrst column of this page or ad
dress MUNN & C O . ,  Puhlisher., 

361 Broadwav, N ew York 

TAN K  WO RKS, (INCORPORATED.) 
Manufacturers ofIron and Steel 

STORAGE TANKS. 
OFlI'ICE, 

Floor, Rookery Bldg. 
CHICAGO, ILL. 

Model & Experimental Work 
Small articles manufactured In quantities. Inventions 
perfected and developed. Working In A l u m i n u m  a 
specialty. Sylvester p, J)enlson, DeSigner & Build
er of FIne M8.chinery, 148 Centre Street, New York City. 

Canning Machinery 
Outfits Com plete. 

Oil Burners for Soldering, A i r  
Pnmps, Can Wipers, Can 

Testers, Labelinll" Machines. 
PRESSES AND DIES, 

B U R T  M F C .  C O., 
ROCHESTER, N. Y • 

$ 1  0 00  to $5 0 OO ' R:l"l�';,�\>r! • • IItable bn s i 
ness. Magic Lautern. and Views o f  popnl .. r sub
jects. Catalogues on app l ication. Part 1 Optical, 2 Math�Dlaticak 8 Meteorological, 4:  Magic I�ntems, etc. L. MANAS",E. SS Madison Street, Chicago, III, 

Caveats, 
Trade Mar�s, 

COP,rlchts, 
Designs; etc. 

HandhOCk and Information concerning Patents Bent free of charge. Oldest hureau for securing Pateb.ts in America. Olver 100,000 applications have heen lI1ed hy MUNN & Co •• 361 11roadway. N. Y. 

-BEATTY Pian os. Orll"an., 833 up. Want agents. cat'g free. Dan') F. Beatty, Wash'tOl'l. N. J, 

© 1893 SCIENTIFIC AMERICAN, INC.



ROSE'S COM PLETE + + UNRIVALED 

+ PRACTICAL MACHINIST Ex�;::� of 

J tituiifit �mtri,al. 

The Complete Practical Maehinist.-Embrac-

� ���� :'���ny.::e ':.t"�.;�������1¥!tf,;i= 
.v�:h� 1rg�:: ��. G1ft��i��� o:���:�c'Ffl 

Design and 

Construction, 

Simplicity, 

. PROPOS A LS. 

teenth edition, thorollJ{hly revised and in great part rewritten. 12mo, 439 pages. PrIce . . . . . . . . . . . . . • . . .  82.1i0 
B Y  THE SA M E  A U T H O R .  

I':�:t�:.,\y�s l!rt�i�:i�rJ�-'!::J'V:!j,�<:,���ritr Drawing Instrmnents, Elementary Instruction 10 Practical Mechanical Drawing ; together with examples In 
l:'�:.�e?r���s':"Je�IW'ti':..\'!'""M�g�::::::f'M�t�h':.�-
�es and Boilers. By Joshua Rose, M.E. Illustrated 
,�d co=r.�o. FC�.'���. �.������.' .��.�����I:: .�I��"8 
br'!:c�e �\::�ev,:�v<l'o��t'��!I�rl.!txt���.:'s��: of th�peration of each element 10 a Slide Valve Movement. By Joshua Rose, M.E. Illustrated by 35 ellJl;rav-ings. 12uio. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81.00 l"team Boilers. - A Practical Treatise on Boller Construction and Examination. �'or the use of Practical BOiler Makers, Boiler Users, and Inspectors ; and embracing in plain ligures all the calculations necesaary 
lfo�:.sa��gIt��g.'re�fl;'¥i �'ir�':"Jri;;��']vo�MO:= Price . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  lJ�.IiO 

N E A R LY R E A DY. 
,Hodern Steam EUlI"ines. An Elementary Trea-

}�: u���� :11: :��:'t.�':;,�tf��� Kr�� I�;:"� giving full explanations of the construction offiodem Steam Engines, including diagrams showing their sc-
��::'a1r��:t��'lh!0!;::a1y�t�n,!�!!�C;;: J��"�'r��v"e�
X:AT:�o:���e��omc����' ��;�=J�:!,"J}'lf�;l:.: involved in their construction and use, and to plot out their movements upon the drawing board. By Joshua Rose, M.E. Illustrated by 453 engravings. A New Revised and Enlarged Edition. 357 pages. 4to. PrIce. . . . . . .  . . . . . . . . . . . . . . . . . . . . • • • • .  . . . . . . .  . .  . . . . .  . . .  86.00 

IF" IUustrated circulars, giving the full tables of-oontents 
of all the above work<!, sent free to tlII'IIJI one who will apply. 

p"" The above Ql" any of Imr Book<! sent by mail. free of 
postoge, at the pub!icaUcm prices, to any acWiress in the 'WOT1d. 

W- Our new rewed DesCll"ipU". Catalo{/1MJ Of PracUcal 
'JJ::;,1��ifa�' t� �m ¥�M�k�'t,��h't 
ne1'JI, and Dvnamica! Engineerilna, aOO other Catalogues, 
the whow covering every branch "fJl Scierwe .. pplied to the �'11.e =&,r�":�f�is-l:°�:.v one in any part 

H E N R Y  CAR E Y  8 A I R D  & CO.,  lNDUSTRIAI, PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnnt St .. Pltihtdelphia. Pa .. U. S. A .  

Rubber Rolls and Wheels. Power WringinJ{ Machines, . DrylnJ{ and Ventilating 
Fans. All styles of Trncks made to order. CatalOJ{Ues free. GEO RGE P. CLARK, 

Box L, Wiudsor Locks, Conn. 

STE E L  TYP E  FOR TYP EWRITERS . Ste��P:i �� ��e�� ��b:�:.nd 
Model and Experimen l ai Work. Small Machinery, Novelties, etc., manufactnred by special contract. 

'(ork StencilWks. 100 Nassau St., N. Y 

HAVE YOU READ �xperirnental 
� $cienCe? 

ThIs new book, by Goo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien
tific information contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

IF"Send !Of" illustrated circular. 

M U N N  & CO., Publ ishers. 
Office of the SCIE N T I FIC A M E R I C A N ,  

3 6 1  B ROADWAY. N E W  YORK. 

� TYPEWRITER , Adopted as the Official 
Writing Machine of ·the 
World's Columbian Exposition. 

Easy Operation , 

Speed, 

Durabi lity. Wyckoff, Seamans & Benedict, 
Send for Catalogue. 

Dynamo Cast-S. 16 and 00 Light I �fJi�ie !�ni h. p Motor  Ca s t inJ{ s  or finished machines. Electricalsnppfies 
Send stamp catalogue. 

BROS., llIianus, Conn. 

SCIENTIFIC AMERICAN DYNA MO. Description of a plain shunt-wound dynamo of simple construction, capahle of snpplyillJ{ a current of from 00 to 75 110-voit Incandescent lamps. or of being used as a 5 h. p. motor. This machine was constructed especially for the benefit of the readers of the SciRntijic A mericnn by Mr. W. S. Bishop, of New Haven, Conn. It is de: 
���e�?r�::���:t;:;�� 8�py:'ea�=� ;g: t��t�� use, but who do not care to enter into the subject scientifically. With 24 illustrations. Contained in t<CIENTIFlC AMEIDCAN ":UPPI.EMENT. No. 861i. PrIce 10 cents, To be had at this office and from all newsdealers. 

DRIVE IT HOili E Instantly-the screw, we mean, with the Howard-Al l ard SCI'ew Driver. Price $1.50, by mall. Origlnal Patent Spiral Clntch Triple Bit. 

Ouallty h!J{h. Two sizes in box, with three sizes bits. -rou press forward on handle, the spiral turns the screw. Ws1.�i'°18����-F:&iri�tFORD & BERKELE 
CO., 7 �  ( hambe)'8 Street, New York. 

C 0 N T RACTS WAtlTlltD ••• L i eN? MI:T .... "ORK •...... .. ..... ,. _A •• PRICES 
BEND IN YOUR  """"" u - 5 � t-.: ".CI2rOF�f.. IT". '�A:1. M 0'0 E L � 

. ,  � .  �� N . "" 

TE LE P H O N E. 
Electric. No Infringement. Good up to 

25 miles. Sold outright. 
Prices on application. 

SUNDERLAND TELEPHONE CO" 

1 76 Breadway, N ew York. 

After bei ng on the M a rket Seven Yea rs 
THE ACME AUTOMATIC ENGINE AND BOILER 

STILL LEA.DS ! 
10 Fonr Horse Power. Marine and Stationary. 

For either Natural Gas or Petrolenm as Fuel. 
W 1VO :mXT�'&' z_aU�.A._c:m. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

1\10 SKILLED ENGINEER. 
THE SHIPMAN AUTOMATIC STEAM ENGINE. 

KEROSENE OIL PUEL. 
No extra I nsurance. 

1, 2, 4, 6 and 8 HORSE POWER 
Efficient, Economical , Durable. 

E N e l N E C O M P A N Y, 
200 S U M M E R  STR E E T, BOSTON M ASS. 

Sickuer' s Paten t A djnstable H n n d  and A rm 
Gnide for Plano Practice. Imparts correct hand 
��1f'��':.l�g�:�a��W;�:i�fo�� ..'l��l�e�r:e'3. PIt: tachable to any plano or organ. Simple and elfectlve. HIghly endorsed by teachers of national reputation. Many In successfnl usethronghout the U'. S. Territorial rights for sale or wonld take pariner with capital. Send for cIrooiar and terms. Address "'Ickner Hand 
and Arm Guide (;0.,  Wichita, Kansa". 

V OLNEY W. M ASON & CO., 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PllO\, I D KI W K. It. I. 

ONE HALF I NTEREST �o:-S!t".!u:,b�P��: partner. The owner of same is Interested In other lines :r'U£."e����I�� W:fu1t'�8�, P.f:� the invention. Call. 
Room 313, Potter Building, New York City. 

Wnnted-Pariner with capital to introduce a patented boiler furnace. Address Hurdley, Box 412, Youngst'n, O. 

SElf]) for our list of 19 Cata. 
logs of Music and 
Musical Inli'truments. W. STORY, 26 Central St.. Boston. Mass 

THE COPYING PAD-BOW TO MAKE and how to use ; with an engraving. Practical directions how to reEare the gelatine pad, and also the aniline ink 
Pltre�iio fh: coliet�: roa�k:�'ir tc"o al'l.l�l�gewI�ll:� Contained in lCIENTIFIC AMERICAN �UPPLEMENT, No. 
438. PrIce 10 cents. For sale at this Office and by all newsdealers in all paris of the country. 

C�£rR[[. A ane 14k gold plated watch to every reader 
otthiB paper. Cutthisout and send lt to Wli  with your full name and address, and we will 

&end 1011 ODe oftbese elegant, richly jeweled, 
goldBnished wa.tcbea by ezpreaa for ex&lJli.. 
natiOn, aDd It,011 think it is squ&I In appearoo 

�:;:'�.j{���� f:�: y-:��. �! :e�r
d �a:u; 

the watch our guarantt-e that you can retum. Ii at an:r time within one year if not. s.tillfaoo 
tory • •  nd it 10U sell or oauae the ple o t alz  
wewtUglve:rou QNE FREE. Wrlte at once 
.. we shaU aendout samples f01' 60 da,� onl1. THE NATIONAL M'F'C a •• 1l< I M PORTINC CO • •  ... »WborlI St., 0IIic .... mmoll, 

MECHANICAL DRAW I N I  TAU I HT BY  IA I L AlSO, MEcHANICS, Mining, Prospecting, Arithmetic, etc. 
To beJdu, students only need know how to read and write. D1PLOMAS Awarded. Low Prices. Send for FREE Circular to THE OORRESPONOENCE SCHOOL.OF MECHANICS. SCRANTON, PA. 

(ELlULO J D l ll PON  (0 c M A N U F A C T LJ R  E R  S O F  
..\ • E L L U L O I D  L A C Q U E R S  

B A R C L A Y ST - "'1 f ..;\ )' O R K  :" \ L--- v :\ h l\� ...... ;:- � \ :- f 'l >-- ;, ,-. , /" � 4 1  G U M  L A c e  E '  C " , ' ;" ' J T  A n ,. c:. E A D B L A - "  c : ci E L L A C S  � ____ _ _ _ • ,- 'v  

�----

OCK A ORE BREAIER 
Capacity up 10 200 10D8 per hour. 

Bas produced more ballast, road metal, and br<?�en more ore tban all other Breao<e s combined. Builders of High Grade Mining Machinery. Send for Catalogues. 
CATES I R ON WOR KS, 

SCIENTIFIC EXPERI MENTS. - D E-scription of some simple and easily performed scientific 
:�g�,::.'l�;, bf:'J'r:'P£� �'!�r�':,�v�;�� �i.:,�t:� 
�m, O�\��=l�ri'[. &J.rn�f�:-ds�a���iI��g l�h:��: CAN SUPPLEMENT, No. � , a .  Price 10 cents. To be had at this office and from all newsdealers. 

VELOCITY OF ICE BOATS. A COL-lection of interesting letters to the editor of the BCIRN. TIFIC AMERH' AN on the question of, the speed of ice boats, dernonst ratinj:! how and why it is that these craft sail faster than the wind which propels them. Illustrated with 10 explanatory diagrams. Contained in �CIENTIFIO 
���:�c,.�"at �K?t;J�Ea':.� f�o"m �f:';wid��eer� cent •• 

STEVENS PATENT 
SPRING KEY HOLE CALIPERS 

!I!Id .... O Ideal, No. 6S. Price, by mail. 3 Inch . . . • . . . . . . . . .  '1.15 1 '  inch . . . . • . . . . . . .  '1.50 Same size screws are used on both the Ideal and Leader Jlrade, We can furnish witb either the Ideal Patent or the Solid Nut. Ideal and Leader Spring Dividers and Call-
�.,&� J.1��rril�f:,c�.?o��e8, Depth Ganges, and 

� l!lmwated catal_ free to all. J. S'rEVENS ARMS & TOOL 00 •• P. O. BoX :.!SO, Chicopee Falls, M.ss. . 

REFLECTING TELESCOPES 
H I G H  POWE R, Ruperior to Refraotors in defining 
f:'a'iti!"ga���'l,,'1�!f;I!p'!:�':e::g:��'. Circular Illus-

W. C. EJ)GE(;OMIJ, Mystic, Conn. 
THE PEARY EXPEDITION : AN IN-teresting narrative of.-WHh 8 illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. S82. Price 10 cents. �l.'o be had at this office and from all newsdealers. 

A complete Directory of the 
STEAM USERS IN OONNEOTIOUT FOR 1893 �. 'l:?'B�ia� Wl'i-'il;r�' �n:.' Middlebroqk, Publisher, 

The :M:o:n.1.1ior 
I NC U B A TO R .  You can get one FREE. Gives SATISF ACTION everywhere. Send staw. Wl£"f:I�:f.°B�:i.t..�:rr8':in�: • 

Useful Books! 
Manufacturers, AgricultUrists, Chemists, Engineers, MechaniCS, BuiJders, men of leisure, and professional men, of all classes, need good books in the line of their respective callings. Our post office depariment permits the transmission of books throngh the mails at very small cost. A comprehensive catalogue of usefnl books by dilferent authors, on more than fifty dilferent subjects, has recently been published for free.circulation at the office of this paper, Subjects classified with names of. authors. Persons deslrillJ{ a copy have only to ask for It. and It will be mailed to them. Addr<\Ss, 

M U N N  & CO., 361 Broadway, New York. 
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�b1?ertisements. 
I nside Page, each i n sertion .. ..  '1a cents a l i n e  
H ack P a g e ,  each i n s ertion .. .. .. ..  $ 1 . 0 0  a l i n e  

'llbe above are cbarges per agate line- about eight 
words per line. This notice shows the width of the line, , .. mLi is set in �ate type. Engravings may head adver .. 
dsements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
=�T� t�t 

a:;��i�:e �:ll�;';�l! �:!k':�s����l"8day I 

� 

'n f l-P,� 1 -1 N T IP�1:. s: 
- J� t� 0 -----I .Y\ PKOW.M�Nf5 , . "' � / 

OVE R M AN W H E E L  CO. 
_TON. WASHINGTON. DENVER SAN FR ANCISCO. 

#.. C. S PALDINC & BROS. 
SPECIAL AGENTS. 

CHICAGO. NEI:J VOR II.  PHI ..... !!EL,pH IA. 

II Bnur Pointon" W OOn Sernws, 
Patented May ill. July 19, 1887 ; Oct. 29,1889 ; 

Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892, 

Its Advantages are I 
L Stronger than a common screw. 
2. Uniform and wide slot. 
S. Requires the use of hnt one bit In hard 

wood. 
4. Inserted easier. 
6. Centralized point, 
6. Superior holding power. 
7. The screw being Cold Forged. Instead 

of Cn t. leAves on its entire surface a 
metallic skin. 

IIlr Send for SAmples to 

A M E R I C A N  S C R EW C O. 
P R OV I D E N C E ,  R .  I .  

The Columbus 
Of Wheel=dom 

' is the Columbia bicycle-first ou 
roads, first ou tracks, first in the strength .. of its . .lightness-Guar
anteed all over-Book about it 
-45 illustratious - free at Co
lumbia agencies - by mail for 
two 2-cent stamps-Pope Mfg. 
Co . •  Boston, New York, Chicago. 

20 Li[ht Dynamo 
$76.00 

Hundreds In use. Self-Oiling 
Bearings, Carbon Brushes, 

Simple. Reliable. Cheap. 

H obart Electric Co. , 
MIDDLETOWN. O .  

Off the hinge:=='" 
(Not sure of the time, or what to do with it.) 

You sag and creak at every 
move, and fail to make connections. 
Fortune declines to enter . This 
might all be different :-time and 
money at command and life going 
smoothly-by the help of a new, 
quick-winding Waterbury. 

A reliable, handsome watch, that 
every member of the family should 
carry, and can afford to. It is 
stem-winding and setting and has 
alI the improvements. 

It is made in various o;tyles, to suit every taste and purse. for 
ladies, business men, and young
sters, Nexttimeyour high-priced 
watch is being "doctored" sub
stitute this. Ali jewelers keep it. 

'�ATENTS I 
. MESSRS, MUNN & CO. In couneetion 

with the publicatIon of the SCIENTIFIC 
AMERICAN, continue to examine improve
ments, and to act as Solicitors of Patentp 
for Inventors. In this line of business they bave had jorty-fh>e years' 

ea;periencf', and now have IInequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
proseo'JtloD of Applications for Patents In the United 
states, C&nad� and Foreign Countries. Messrs. Munn & Co. also attend to the preparation of Caveats, Copy
rights for Books, Labels, Reissues, ASSignments, and 
Reports on Infringements of Patents. All business in
trusted to them is done with special care and prompt
ness, on very reasonab1e terms. 

A pamphlet sent free of cha1".�e on application, con
taining full information about Patents and how to pro
cure them ; directions concerning Labels, Copyrights, 
��i�e,it��eRt;;'iectl'.f�!:.;e�ei��f,; l:fn,t;,ge:::l�n�1 
Patents, etc. 

We also send, free oj charge, a Synopsis of Foreij(Il Pa
tent Laws, showing the cost and method of securing 
Patents in all the pilnclpaI countries of the world. 

MUNN &; CO •• Solicitors of Patents. 
361 Broadway, New York. 

. BBANCH OFFICl!l8.-No. 8Il2 aII4 «U F S� p., _0 Bulldlna uar 7th Street, Wuhlngton, D. 0. 

J citutific �tttericatt. 
J ames Sm ith Woolen M ach i nery CO" 

MANUFACTURERS OF 

THE HUB FRIGTIOR GLUTGH. 
POWER TRANSMISSION MACHINERY. 

4 1 1  to 42 1 R ace St reet, P H I LA D E L P H I A .  P A .  
Applied t o  Pulleys, 

aears,SprocketWheels, 
Reversible lJ o u n t e r
shafts and "nt�"l'nn_' 
pllngs. The most sim
ple, eO'ecti ve, durable, 
and ecouomlcal Clutch 
on the market. 

WA TE R POW E R ����e�l;,o-;I,!�rn�1cg� 
I'lan. Owned by city. Night use reserved for elec
tric lighting. Good manufacturing interests seek

ing cheap water power, investitlate. ELECTRIC LIGHT 
COMMISSIONERS, Marshall, Micb. 

LUNKENHEIMER'S LOOSE PULLEY OILER 
(Fig. SSO) Is easily filled and regulated and will not tbrow or waste oil. It Is 
the simplest and most practical oiler 

�a���tE�!�r�g:'e;h:o�=f!i:i� 
��� �fe <;,� le�j�7 d�fe':'fJ[:::,,;;g� 
out the U. S.  Send for catalogue of 
Buperior valves,-whistles, oil cups, Iu .. 

tlon the SCientillc. 1)pir�o¥.",�i'f� 'lfr:i:1iW.tr if;j�; 
Succe88orJ¥l�M�"��1��,'il'M� l!:'��s 

A�fg. Co., 

Made in sizes to 
transmit from 2 up 
to 1000 h. p., at slow 
or fast speed. Over 
1 0 . 000 in use. 
a:r Write for cuts, 
description, price 
list and discounts. 

THE STATE for OREGON Manufactures is . 
A Great Field for Manufacturers and 

Factories. Portland is its great industrial 
center. Her perfect water power unequal
ed anywhere, has every facility of location 
for Mills and Factories. Is situated on tide 
water at the tenninal connecting point of 
Railroad and Sea and River navigation, 

Full infonnation furnished free by the 

Oregon State Board of Immigration, 
Portland, Oregon. 

� to 50 H. P. THE Motor of 19th Century 
�can be used Any Place, to do A "  ,U 

Work, and by A ny One, No Boil- er ! No Fire ! No Steam ! No 
t:�r

e
!
s ! A

N�e<;t"e':liftsaf�o If:;Po; 
, �.;_ for aU pl�ces and purposes. Oost 
. -. tilt ���lrt:::h1n���i:tted 'fn

e
rsie;:!o�:::. 

. - For Circulars. etc . •  address 
Econotny, UelIablllty. CHARTER GAS ENG I N E  CO, 

SimplIcity, Safety. P. O. Box 148. !'OlerJ inl:. I I I .  

LIFE SA VING DEVICES. - A COL 
lection of suggestions of devioes for comm unic nting be 
tween the shore and stranded vessels, o1fered to the 
London naUy Graphic by various correspondents. Wit.h 
100 ill Ustrations. Contained in SCIENTIFIC AMERICAN 
8UPPLEMI!lNT, Nos. 848. 849. 8�0, 8il l .  S��. 
8�4. 86 1 .  8fi�. 864. 869. 8 '7 1 . 8'74 and 884. 
Price ]0 cents each, or ,1 .30 for the series. To be had 
at this office and from an newsdealers. 

CANADA A N D  EUROPE. 
FlRE-PROOF. Easily applied by anyone. Send forSamples and Descriptive Price lid. 

H .  W. JO H NS MANUFACTURJNC CO MPANY, . 
JI. W . .fohns'Asbestos Fire and Water-Proof Sheathing. Building Felt. Steam Packlngs Boller CoverlDgs, Liquid Paints, Boof Paints. Boof Cement, Fire-Proof Paints. etc. • 

87 MAIDEN LANE, NEW YORK, 
'ERSEY CITY. CHICAGO, PHILADELPHIA. BOlTON, ATLANTA. LONDOlI; 

KO DAK S 
For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 
For F{ash-Lzi:hts at Night. 

The Junl'or are the most compact 
camera made. Perfectly 

• Koda 1 � _  • adapted 1 0  hand o r  tripod � use. Can be used with roll films or glass plates. Fitted with focusing index 
and counter for exposures. 

$40 a.:aid $50. 
{ Send FOr } Catalogue. 

EASTMAN KODAK CO., 
Rochester, N. Y. 

II' :::E3: E 

ESTA B1.ISHED 1 84�. 

The Most Popular Scientific Paper i n  the World 
Only $3.00 a Year. Including PostRge. 

Weekly-�� Nnmbel's a Year. 

This widely cll'cn l ated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information lind a large number of 
original engravln!,s of new Inventions and dlscoverles. 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In Mechanics. Manufaetures. 
Chemistry, Eleetrlclty Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. ComPlete list of patents each week. 

Term s of Sabs<;l'il/tlon.-one copy of the SCIEN
TIFiC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt 01 three dol l ars by the 
publishers ; six months, ,1.50; three months, '1.00. 

C hl b  •• -Speclal rates for several names, and to Post 
Masters. Write for particulars. 

U IMPROVEMENT THE ORDER OJ]' THE AGE .. ') 

The Smith Premier Typewriter 
1Zl The safest way to remit Is by Postal Order, 'Draft, or � Express Money Order. Money carefuliy placed Inside 

of envelopes, securely sealed, and correetly addressed, � seldom goes astray, but Is at the sender's risk. Address 
• all letters and make all orders, drafts, etc., payable to 

M UN N  & CO •• 361 Broadway, New York. 

Embodies the most Progressive Mechanical Principles. 
All the Essential Features Greatly Perfected. 

Perfeet and Permanent Alignment. 
Easiest Running, and Nearly Silent. 

All type cleaned In Ten Seconds without Soiling the Hands. 
The Smith Premier Typewriter Co. ,  Syracuse, N .  Y. , U. �. A.  

W e  have 20 branch offices i n  the principal cities throughout the United States. 

THE AMEaI�AN �E�L TELEPH�NE ��. 
95 M I LK ST . •  BOSTON ,  MASS. 

This Com pliny ow ns the Letters Patent 
granted to Alexander Graham Bell, March 
7th , 1876, No, 174, 165, and Jan uary 30th, 
1877, No. 1 86, 787. 

The transmission of Speech hy all known 
forms of  Electric Speaki n g  Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
i n d i  .. idual user of telephones not furnish
ed by it or its Iic�nsees responsible for such 
unlaw ful use, and all the consequences 
thereof. and liable to suit therefor. 

..... -�� " OTTO " 
GA8 AND GASOLINR 

E N C I N ES, 
1-3tol00 horse power 

Can be used in cities 
or in country Inde-

" '- pendent of "as works � or gas machines. 
No Boi l er. 

OVER No Dauger. 
33.000 SOLD. N o Engineer. 

OTTO GAS ENGINE WORKS, PHILADELPHIA. 

AGEftTSWANTED FOR.FINETOOLS IN EVERYSHOP. 
J4 CAT:����R U.H.BESLY &. ()O. 

AND AGENCY. CHICAGO, I LL.U.S.A.-

ELECTRO VAPOR ENG INE. 
GAS OR GASOLINE FOR FUEL. 

NO BOI I .ER. NO FIRE. NO J)ANG .,R. 

N O  E N G I N EER. 

Engine operated by spark 
from small battery, 

You turn the �witch, 
Engine does the ,'est. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 
gi���a� ';�Pl���n:aR�:' � 
pacity. 

-MANUFAC'FURED BY-

T H O M A S  KA N E  & CO.,  
C H I CACO. I L L. 

prSend stamp jlYl' cata/of1lle .. v." 

� EDISON INCANDESCENT LAMP 
IS THE O N LY I N CAN DESCENT LAM P LAWFULLY MADE. 

All others I n fringe the Edison Patents. a n d  ore coun terfeitM. 

THE R I C H T  O F  T H E  E D I S O N  C O M PA N V  T O  A lii I N oJ U NC T I O N  A C A I N S T  
I N F R I N C E R S  H A S  B E E N  DET E R M I N E D  B Y  T H E  U .  S .  CI R C U I T  CO U R T  O F  
A P P E A L S .  COPI ES O F  D E C I S I O N S  S E N T  O N  APPLICATION. 

GENEE..A..L ELECTE.:rC CO�J?.A..NY. 
B:a. �:N O� C>FF:J:C:&J8 . 

« Broad Street . . . . . .  . . . . .  . . . . . . . . . .  New York. 1 620  Atlantic Avenue . . . . . . . . . . . . . . .  Boston, Mass. 
� W�sF�=�r� ::: : .. : : :  :Ci���i,�: �-�c�l�i:l

e�tr.;et · : : :  : ;: : : :  . •  Ptgl':1".1E1�I:rI� 
Gould Bnildlng . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Ga, lSSS F Stree N. W . . . . . . . ... . . .  Washlngton, D. C. 
16 First Street . . . . . . . . . . . . . . . .  San Francisco, Cal, Masonic Temple . . . . . . . . . .. . . . . . . .  Denver. Colo. 

AIl buelll8lll outelde the UDited Statel traDNoted bJ' ThOJlllOJl-Houeton lDternatloJllli Co., " Broad St.. New York. 

---0---
T H E  

�mtritaU lutJPlttutut 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but Is uniform therewith In sIze 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'rHE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week
ly, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geograpby, Archreology, Astronomy Chemis
try, Electricity, Light, Heat. Mechanical, Engineering, 
Steam and Railway Engineering, MIning. Ship Building, 
Marine Engineering, Photography, Technology. Manu
facturlnl( Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable Information 
obtainable in no other publication. 

TIle most itn11Q1'trtH t EnQineet"ing n'"m"ks. Mechanisms. 
and Manufaetures at bome and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEJlIl'NT for the United States, 
Canada, and MexlcC), $5.00 .. ,.mr ;  or one copy of tbe 
SCIENTIFIC AMERICAN and ODe copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order. or check, 

MUNN & CO . . 361 Bl'oadway, New York. 
---0---

�ltitainn �dition. 
SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is issued monthly. $2.50 a year. 
copies, 25 cents. Forty large quarto pages, equa 

about two bundred ordinary book vages : forming a 
large and splendid Magazine of Architecture, richly 
adorned with eleaant plates in colors. and with other fine 
engravings ; illustrating the most interesting examples 
of modern architectural construction and allied subjects, 

A spectal feature is the presentation in each number 
of a variety of th e latest and best plans for private rest. 
dences. city and country, including- those of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it thp I .. argest Cit'e n t ation of any 
Arcbltectural publication In the world. Sold by all news
dealers. $2.50 .. year. I:.llUlt to 

MUNN &; CO., Publishers. 
361 Broadway. New YOl'k. 

© 1893 SCIENTIFIC AMERICAN, INC.




