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'eitutifit �mtritau. 
SHORTENING THE OOEAN TRIP HALF A DAY. will supersede coal as fuel on the high seas. Perhaps 

The steamer City of Rome, on her last trip out, made electricity will follow oil. 
the port of Milford Haven instead of Liverpool, the The field for investigation and experiment is 

'
broad, 

magnificent system of docks, long under construction the prizes �any. The present exhibition, with its·con
at that port, having been at . last completed, at an ex- secutive groups of models showing the progress of 
pense of $5,000,000. The completion of these docks at naval construction, and with its collection of facts and 
Milford Haven is an important event. marking as it figures concerning ocean commerce, offers an excellent 
does the first practical step in the development of thtl opportunity for the student and artisan. Perhl!-ps from 
project to join Fort Pond Bay, at the eastern extremity this or similar efforts the germ wlll come that will once 
of Long Island, with the nearest harbor on the British more give us command over the seas without recourse 
coast for ships out of New York. The substitution of to so senseless and futile a policy as that of hiring ships 
Milford Haven for Liverpool as a terminus saves the to show the American flag. 
delay in steaming up St. George's Channel and up the • ' ••• 
Mersey, and, more important yet, avoids the dangers SAOOHARIN, THE SWEETEST OF SWEETS. 
of the channel fogs and the annoying delays o� the About nine years ago there was accidentally discov-
Mersey bar. So substantial is the gain that it is likely, ered in the chemical laboratory of the Johns· Hopkins 
indeed, the builders of the Milford docks have, it is but University a substance which at once attracted the at
reasonahle to suppose, some assurance that other great tention of the scientific as well as the unlettered pu bUc. 
lines will follow theAnchor line and forBake Liverpool. In the course of the manufacture of a definite series of 
A great expanse of almost land·locked water is Milford higher derivatives of the carbon compounds, Prof. Ira 
Haven. having plenty of water, so that the biggest Remsen had the collaboration of one of his students, 
ships can make their docks at all stages of the tide. It Dr. C. Fahlberg. The plan was to make all the sub· 
has now a graving dock 700 feet long, with expansive stitution products, and to ascertain a few of their physi
wet docks, where small fleets may lie, and a railroad, cal and chemical properties. That one on which Fahl
the Great Western, the new line having been recently berg happened then to be engaged was found by chance 
completed and coming down to the docks, so that to be intensely sweet, and was subsequently named 
when the passengers land they have but to step aboard saccharin. It was shown to be from 280 to 300 times 
a train and go on without change to London, thus es- as sweet as cane sugar, and was deemed especially valu
caping the delay and confusion of transfer to a tender able in medicine. Sufferers with diabftes mellitus, by 
to reach the docks, as at Liverpool. To London from using very much diluted solutions of the chemical in 
Milford Haven 'Via the Severn tunnel is 285 miles, their food, could ouce more enjoy the" sweets of life." 
against 201 from Liverpool, it being 1� hours longer It came highly recommellded by doctors, because it 
by rail ; the rate of speed being 46 miles an hour, in- was known to pass in quantitative amounts through 
cluding stops, the new line through South Wales pass- the human body without any apparent effect on its 
ing through a charming region. varioas processes. 

(Jonlen'.. Milford Haven is scarcely more than a pastoral Dr. Fahlberg shortly thereafter went to Germany, 
(Illustrated articles are marked with an asterisk.). Welsh town, and is not likely to perceptibly detract the and undertook the manufacture, on a commercial scale, 

Actions, moleclllar* . . .. . . . . .... .. Jl60I Hinge. gate, Zimmerll)an's· .... . . ·. 354· trade of Liverpool, which has thriving Manchester, of thl's anhydro-ortho·sulphaml·ne benzo'i" acid or ben-Albumm�e. anthrax . . . . . . . . .• . . . .  300 Inventions, 8.Jl'ricultural .•.•...... 001 v 
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Elevators, lillbllity, carrier •...... :-157 Sounds. transmission through under the present system of running; and if t.he pro- ries, states in a recent article in the American Chemi-Examtner�, Patent Office . . . . . .. .  355 water . . .... . . . . ... . . ............ 357 • t f k' t t . t th t d Exhibition,electrical.l£dlnburgh, Star, hlsto.rY of a .. ......... . .. .. .. 856 Jec 0 ma mg a wes ern ernunus a e eas ·ern en cal Jou1'nal that the commercial form of saccharin is 1S� . . . . . .... .... . ..... . . ... . . . . . S.�7 Stone. moving, Buenos Ayres· ... 300 f L I I d h ld b t th h ·t '11't' Exhibition. maritime,Boston'35I, 008 Stones. rolling. of Nevada . ....... BOO 0 ong s an s ou e pu roug , I WI ,1 IS more than one-half impure, and estimates its sweetness 
ffr��

o
:�

O
t;;,�

u
��

a
Iio�[��

e
��

i
.��: � ���:r:Pb

t
;:-t.ri�;,overe,:·Of:::::·:: � claimed. shorten the ocean trip by a full 24 hours. as but 125 times that of sugar. It dissolves readily in 

J����t�/i����:��
,
.�.

l
�.�.���::::::::: �� ��:�::����

a
2���rc�;.�����·.::: = ... I" boiling water, and has several interesting derivatives 

3::: �:���:1. iiiscover;;::::::::.::: lWl �,,r:'VI'.�':..���i ��r;:��
n
f.;'ii.:: : :::: �J A PLEA FOR THE MEROHANT FLEET. with sweetening power. One of these has been found to 

���ri:���i:�lrrt��.�:·.::·:·.:·.::::: � Wills. some curious .. . .... ....... 353 The patriotic sentiment animating the projectors of be intensely sweet in the front part of the tongue, neu-

TABLE OF CONTENTS OF 

SCIENTIFIC AMERICAN SUPPLEMENT 
No. 727. 

For tbe Week EndlnK DecelBber '2', 1889. 
Price 10 cents. For saJe by all newsdealers. 

PAGII 
r. CI VIL ENGINEERJNG.-MUford Docks.-The new Atlantic port. 

-A bird's-eye view of the new docks at Wales recently entered 
by the A nchor Line steamer City of Rome; the prospect of theIr 
use in future by Atlantic Iiners.-llllustration ... : .................. 11614 

II. ELECTRICAL ENGINEERING.-On Mechanical Engineering in 
ElectricallndustrIes.-By Prof. JOHN PERRY.-An exceedingly 
practical paper by a well kcown mecbanical enR'ineer of 25 years' 
standing, givlng the strictly engineering view of electricity ....... 11615 

Ill. GEOLOGY.-GlaciaI" Geology.-By Prof. JAMES GEIKIE.-The 
very valuable paper by Profes�or Geikie continued. glvingan ex
haustive review of the present opinions of geologists on the 
action. of glaciers in cosmic chanp:es .................................. 11608 
. The Rocky Mountains in British Territory.-A beautiful series 
of lliustrations of the summits of the Rocky Mountains north of 
the Briti8h line in the rejllOD traversed by the Canadian Pacific 
'Railway; an interestiDj[ supplement to Professor (telkie's paper.-
7 illustratIOns ............................ ............................... 11607 

IV. MECHANICAL ENGINEERING.-Express Passenger Engine, 
Midland R!'ilwl1y.-A full description of one of the first class Eng
lish engines as exhibited at the Paris exposition, with elaborate 
table of detalls.-1 illustration ......................................... 11613 

Locomotive for the Northern Pacifio- Railroad.-A cODsolida.
tion type engine built for the Northern Pacific Railroad, being the 
ten thousandth engine turued out from the Baldwin 'Locomotive 
Worils.-4 illustrations .................................................. 11611 

The Benier Hot Air Engine.-A further description of Ihis en
gine. 8S exhibited at the Paris exposition, with sectional drawings 
and general view ot the mechanism.-6111ustrations..... ..... . .... 11610 

V. METAT,LURG Y.-The Ludlow Process for· Steel.-A new steel 
process, due to Mr. Rodney F. I,udlow. of Sprinllfleld. Ohio, in
vol viDa the pneumatic treatment of cast iron by strong blasts' of 
air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  111122" 

VI. ·MISCEl,Y,ANEOUS.-The .• Divining Rod" Boy.-A description 
of the achievements of this phenomenon, concerninjl' whom so 
much has recently been written in England.-4 illustrations .. . . . .. 11622 

The Luminous Fountains at the Paris Exposition. I. and 11.-
Two exhaustive articles on this much admired feature of the 
gre:lt exposition. givin.c in full a description of the construction 
of the fonntains and of their modus operandi. plan. sectional 
views, and illustrations of" behind the scenes."-6 illustrations .... !1620 

VII. N 1\ V AL ENGINEERING.-Neglected Monitors.-By J. J. 
BRlCE.-A plea for the monitor type of war ship by a naval engi
neer, gtVlD� its many advantage8 over other types of vessels.-A 
valuable contribution to the science.......... . ..................... 11615 

VllI. PllYSICS.-Instrument. for Measuring Radiant Beat.-By (1. 
V. BOYS.-rhe thud lecture of this exceedinlZly important series, 
dealing principally with the thermo-galvanic battery.-l lJIustra-
Mo.n .... . ... . .. . . . . . .. . ...... . . . . . . . .. . . . . . . . . . .  : ......................... 11620 

IX. TECHNOLOGY.-Iron Mordants for Toning and DyeIng Paper 
Pulp.-A valuable paper on the subject of toninlr Hnd dyeing paper 
in the pulp before manufacture, with a review of the diJferent 
.annlicatlon of iron salts thereto. with formnlill ...................... 11617 

the National Maritime Exhibition in Boston will not tral in the middle, and exceedingly bitter in the poste
fail to touch a responsive chord in the American breast. rior portion near the 80ft palate. The investigation· 
The task they have undertaken would seem, at least, with this compound if> the best single proof that there 
under the present conditions, a difficult one. There exist in the tongue two sets of specific nerve fibers, cor
are some-nearly all the speakers at tha opening cere- responding to these two kinds of sensation. Thus it 
monies are among them-who believe that all that is will be seen that there have been some advantages from 
wanted to bring about the much to be desired end is the discovery and the prominence �iven this new sub
government subsidy. To them the solution of the stance, 
problem rests upon the humor of Congress. There But this has been more than compensated by the 
are others, however, who do not believe any healthy train of evil that everywhere follows in its path. 
development of deep-sea commerce is to be looked for Authorities differ somewhat on this; but the weight of 
by that means. Where, it may be asked, does a sub- evidence lies both in the number and the reputation of 
sidy come from? Obviously from the pockets of the those who condemn its use. Pflugge has shown that it 
people. prevents the action of the ptyalin ferment of the saliva, 

Following the theory of subsidy to its conclusion, it whose function is to change the undialyzable starch in
is readily seen that the greater cost of carriage by to soluble grape sugar; that it disturbs the gastric 
American ships, if not all paid by shipper and con- digestion, so that egg albumen is dissolved in its pres
signee, is at least paid by their own countrymen. ence only after four days; that it hal! a deleterious in
It comes out of the country, and may fairly be regard· fluence on the pancreatic and intestinal digest.ion. 
ed as an additional tax thereon. He concludes that the substance is not a fit substi-

There is a reasonable hope of the revival of our ocean tute for sugar, aud must be especially injurious to 
commerce in our well-known ingenuity in that ofttimes diabetic patients, in whom so much depends on 
illustrated faculty of finding in machinery and labor- a good and healthy digestion. Other opinionfl differ 
saving devices a Euccessful competitor to the small- slightly from this, but a variety of charges are made 
profit adventures ot European capitalists. against it, for interference, in varying degrees. with the 

Quite recently was described in these columns a, new many kinds of fermentation and the putrefactive pro
war ship built by Sir William Armstrong's company cesses that constantly go on in the hUlllan system, most 
for the Italians; a ship which, in point of effective- of which are connected with digestion, and all of which 
neSR, is said to be far in advance of anything the are beneficial. Brewers have found a use for saccharin, 
world's costly navies cad show. If the promise of this not as a sweetener, but more as a preventive of diastatic 
ship is realized, then not even the costliest ship would fermentation, the like of which is performed in certain 
be able to compete with it in its vocation of war. If parts of the digestive tract in man. These are, there· 
this has been the experience in the war fleet, why may. fore, likely to be hindered by the adulterant in this 
not the saIDe occur in the merchant fleet? Should favorite bev·erage. 
Yankee ingenuity discover a type of cargo-carrying Its use has been made the subject of legisJative action 
ship that will take more cargo at greater speed with the in Belgium, Spain, and France. The Belgian Academy 
same or less fuel, the thing is done. Then neither the proclaims that it is not a food I!tuff, as it does not rep
less cost of the European ship, the poor pay and poor resent the nutritious value of sugar, since it seems to. 
food of its crew, nor even the fact that its owner is pass unchanged through the body; that its application 
conteut with a low rate of interest on his capital, will as a sweetener in food preparations and drinks appears 
suffice as a barrier against American competition. to be followed QY injury to the health; and that manu-

Who can say what the ship of the future will be like? facturers are therefore warned that they must give 
The principal cargo of the earlier paddle-wheel steam· ample notice to the consumer of its presence in articles 
ers, even those of the famous Collins line, was the coal of food. In Madrid it is called an adulterant, foods 
to be used in driving them across the ocean. Then containing it are forbidden to be sold under penalty, 
came the screw. If the advantages of the new type, while the article itself is heavily taxed. The French 
that which is yet to be discovered, should be so im; government, some time ago, put saccharin under a tem, 
portant as the advantage of screw over paddle wheel, porary ban as a substance possibly injurious to the 
it would have the pick of· the ocean traffic, and the health. Now it has definitely pronounced against it aa 

British merchant steamer, as now constructed, could a drug, food product, and adulterant, and has put an 
not compete with it. It is the opinion of some that oil almost prohibitory tariff on its importation . 
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bECEMBER 7, 1�·1 
_ Little has as yet been heard from this 8&Ccbarin in I PRO rOGBAPlIIC .OTE&. 

public bere In America, save as a chemical curiosity. , '.fhe .Puro De'lJeloper.·....:.A pyro solution recommended 
But there seems to be a disposition aD;long cbemists to I for its keeping quali�es by the BritiBh Journal of Pho
believe that it is extensively used. Our medical experts 
in the various laboratories of cities and States wbere 

tography is made up as follows : . � 

353 
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drunkard, gambler; use liquors or tobacco; go hunt· 
ing or fishing on Sundays; attend races;' enter a bar
room or porter house i neglect to rise, breakfast, and 
be ready for business by 11 o'clock; or get married be
fore he or sbe arri ves at tbe age of 25 years." Pyro • •••••• . •  _ .  _ ••. • •  _ . • • • •••••• • •••••••••• . •• • ••• • . •• 1 pound. 

adulterated articles and barmful drugs are sought out Recrystallized aulpbite sow'- . . . . . . . . . . . . . .. ... . .. . . . ... 11 .. • •• I. 
and the criminal processes of indictment begun, should Cltrlcacid .••• • . .. . . . . . . • . . ••• . .••••••. , •••••.•••. � •. . .• � oz. Great; Plre. at; LJ'un and D!».ton. 
direct their attention to this, wh!ch is undoubtedly a Water (if boiled, so mncb tbe better) . • • • • .• ••. . . ••••••• 2 gal. On November 26, the city of Lynn was visited by ftfe, 
deleterious substance. The good of the country should The solution will keep' for several months without and SOIDe eighty acres were swept by the fiames, and 
also be consul�ed by the specialists in the Chemical Di- becoming discolored .. Ammonia potash or carbonate property estimated at five millions of dollars was de
vision of the United States Agricultural DepartmeDt .of soda all work well with it as an alkali. stroyed. Lynn is. devoted to the sh�emaking industry, 
at Washington. Let them ascertain if. the charges Reducing O1Jer-de'IJeloped Bromide Prints.-In a and has ranked as the largest shoe manufaeturing city 
against saccharin be true, and, if so, let them .ad vise communication to the Photographic CVtb,Mr. Adolphe in the world, and the factories of this and allied in
that measures be taken to prevent its coming into more M. Levy stated, as reported in the British Journal of dustries were the heaviest sufferers. 
general use than has hitherto fortunately been the case. Photog1'aphy, that his experiments showed that a '.rwo days later, on Thanksgi ving day, . N OVem ber 
And if tbese cbarges should be proved, Congress should, print � could be reduced by immersing it for fifteen 28, the city of Boston was the sufferer. At 8 A. M. fire 
like the autborities in France. put such a high tax on minutes in mixed ferrous oxalate and hyposulphite of was discovered in the upper story of a building on the 
it as will prevent its importation. Dr. Fablberg has a soda solution, the latter being made in the proportion corner of Bedford and Kingston Streets. From tbe 
patent on the method of making his product, in this of one ounce old ferrous'oxalate to twenty of hypo, so- same box which had been used in the great fire of 
country, and thus we shall be spared the danger alto- lution. The bypo. was made of strength of 3 ounoes to NO\'ember 9, 1872, an alarm was sent out, but before 
getiler.' 'one pint or 16 ounces of water. The cause was attri- the flames could be subdued' a large number of build-

e •• I • buted to the formation of a sm�H quantity of ferric ings in tbe dry goods district were destroyed and 
SlDokel_ Powder Wanted by &he GoverDlDeD&- chloride salt; which exercises a strong reducing effect on damages to the extent of over five millions of dollars 

a Chanee f'or Invento.... the silver salts. Other experiments were tried I:IY im- were inflicted.-
The subject of smokeless powder for military uses mersing the print first in a ferrous oxalate solution and In tbe tire of 1872 much damage was done by escap

occupies considerable space in the. annual report of then in a. bypo. batb, which produced a similar result. ing gas. The Boston Gas Company, ad one of the out
Brill'adiAr-General Benet, Cbief of Ordnance, just is- Washing Prints.-Mr. Augerer's method of washing comes of that experience, put in a. number of valvss in 
sued. The report says: prints is as follows: After a first washing in a pan, the tbe line of their street mains. The precaution proved 

" in the absence of. a suitable swall-arD\ powder there prints were laid on a sort of sloping desk formed of a to have been well taken,. and the gas was shut off from 
has been no substantial progress in the matter of a plate of ground glass with the ground side upward, the burning district in time to avoid any additional 
small caliber rifie beyond what has been heretofore re- and over them a constant spray of water is kept piay- trouble from its presence. 
ported, except in the negltive gain resulting in the ap. ing. Meanwhile the prints are continually rolled with The recent fire has been attributed to the electric 
parent abandonment, or tendency that way, "broad of a glass roller mounted in a fork' handle, like a printer's overhead wires. The crossing of an electric light wire 

all powd�rs but the so called smokeless. 
. 

inking roller. This method, now employed in many with one of the wires d'r tbe Boston Time Company 
.. Tbis change, involving the return to a grained establishments, seems to rapidly and repeatedly re- has been assigned as the cause. MatiY' or all of the 

powder, is,.if permanent, an appreciable gain for ali move-by the pressure of the roller-the saline sol u- clocks manufactured'by this company stopped a few 
in economy and "fficiency of the product in the manu- tion trom the pulpy mass of the paper, replacing it by minutes before seven o'clock in the morning. Dllring. 
facture of SmlJrt-arm cartridges, and may have been water each time. Indeed, there are several systems for the progress of the fire, the oV.':lrhead wires were found 
brought about as much from ·the difficulty of obtain- washing prints which involve the same principle of to interfere very seriously with the firemen's work, emit
ing uniform and satisfactory results in the way of pressure. and release while 'tbe print is subjedt to the tingsparks and scintillations freely. This proved there 
velocities and pressures with the compressed powders, .action of water. were plenty of live wires at the hour in question. 
as from· the more valuable properties of the smokeless. • •• , • The overhead system of distribution of heavy cur-

.. No American bas yet subLilitted for trial a smoke- Some Corloo. Will.. rents, whether of Jow tension or high tension, is a 
less powder, and e�periment with compr8l!sed powder" The St. Louis Republic, sonie time ago, had a chap- menace to life and property. 
has shown the same eccentricity as developed abroad, ter on wills. sbowing the testators to ·ha.ve possessed Any system of electric distribution in wQich crossing 

. tending to destroy confidence in the fin8.J. production minds siIigularly constituted. of wires carrying modern light or power currents is 
of a serviceable compressed powder cartridge. Often quoted is the remarkable will of Solomon San· possible in\'olves danger.to the community. As long 

.. All effort, offici",l or otherwise, to date, to obtain 801 born, of Medford, Mass., wh'l died about fifteen years as such systems are permitted to exist, tbeir dangers 
smokeless powder has been abortive, and American ago. Sanborn was.a great patriot, and specially will receive additional iJlustrations. · 
ppwder makers and chemists have .not yet awakened. gloried in�Q,e part Massachusetts took in the revolu- - , • I • 
to the lucrative opportunity presented to them. There I tionary struggle. In his will he left h'� body to Dr. Health and Splrl&s. 

ia reason to believe, from an application made to an ! Oliver Wendell Hohnes and Prof. Agassiz, not. how- Whatever may be thought to the contrary, the stand
officer of tbe Ordnance Department more than ten I ever, without imposing some of the most unheard of ard of health is as liable to fluctuations as the weather. 
years ago, that smokeless powders originated, like provisions and conditions. His skeleton he desired Th& barometer is, in a measure, the gauge of the state 
man-y other inventions, in America. only to be brought I prepared in the most artistic man�er known to the pro- of the weather, but we have no instrument for esti

. to l.he attention of the world in foreign countries, al- fession, and placed with tbe many others in the ana- mating even with an approach to .the troth the state 
though in tbis instance the person ('.oncerned met witb tomical department of Harvard College. While 

'
pre- of the vitILlity of any indi vidual. Tbe customary salu

encouragement of which he did not avail himllelf. liminary preparations were being made in carrying out .tation, even when replied to in the usual adverbial 
.. In view of the present status of · the powder ques- this extraordinary request, he desired the surgeons to manner, is'certainly no accurate criteriou of the state 

tion, it is not deemed expedient to produce a small: be very careful with,.the skin so that it could be tanned of the health, since a general paralytic often feels 
caliber rifle for comprdssed powder cartridges. Sucb i in pieces of sufficient size to make a pair of drumheads. much better tban he haa any physiological right to do. 
rifie, however excellent in itself, would be inferior to Upon one of these drumheads the" Declaration of Inde- Alid. in opposite fashion, a man who does not know 
foreign arms using smokeless pOWders, and consequent- pendence" was to be written, and upon the other Pope's how he feels may be in first-rate health, or at least in_ 
ly unsatisfactory to the army and the country at large. • •  Universa.l Prayer." . Fitted in its proper wooden a splendid condition for opposing thuse forces which 
.It is believed, however, that all the elements entering I frame this ghastly relic was to be presented to a local are constantly tending, Ilke the force of gravity, to 
unto. .the problem, except the powder, are ready for use drummer, whom the testator designates a "dis- bring a man to earth. Every one knows, in greater or 
the moment this powder is obtained. A thirty caliber tinguished friend," upon condition tbat he would less degree, that which makes for his physical welfare, 
rod bayonet Rpringfield rifle has been made, and a rod promise to carry it to the foot of Bunker Hill monu- but it is not always realized fo the fullest extent that 
bayonet thirty cal iber magazint' arm is now in pro- ment on each succeeding anniversary of the battle, at an improvement in the feeling of health is by no. means 
grelili of co. nst

.

ruction, in anticipatiou of the final ac- \ SQnrise. and beat upo.n it the invigorating strains of always desire.ble in the interests of longevity. To feel 
'Quisition of the much needed powder, so that no tilDe "Yankee Doodle." ''! extraordinarily well COstli much, and the excessive ex
may be lost in presenting tor tria.l both single-loading The skeleton of Jeremy Beutham, in the Hospital penditure of mental force may derange a considerable 
and magazine small caliber rHles." Museum, London, is there at the request of its owner, number of corporeal functions. The desire to want to 

• •• • who made a special provision in his will to have it pre- be in good "form" requires restriction in the case of 
sented to the curators of the hospital, who, upon ac- rnany nervolls individuals, whose powers are not al-

• 
rrUllza&lou of' Coal Do.t. cepting the gift, were to have the skeleton'll1ounted ways equal to their appetite for higb spirits.-Lancet. 

Tbe Rea.ding Railroad officials, headed by. Presiden.t I and put in the presidential chair at eacb meeting of· . " o4  I • , .. 
• , 

Corbin, recently viftited tbe cOlDllany's coal plant at the bospital directors. . . Importance oC t;he Sooth American Trade. ' 

Hahanoy City. Pa., to inspect a new process of making I Dr. Wagner, an Americl).n, is up to or even ahead of No othe� country in the world can manufacture such 
fmil from coal dust. Heretofore about one-seventh of the English precedent in the dismemberment Idea. excellent tools and machinery as the United �tates, 
the product of the coal mines bas been lost in dust. It During his . life his relatives had given him but lit.tle and in no o�her country II;re the prices for high grade 
is-now intended to utilize the dust by making it into I thought. When it came time for him to die-he had a articles of that kind lower than they are in the United 
bricks that will burn like hard coal, except tbat there' little money. about $l,OOO-his brothers became very States. 
are'no clinkers, as the bricks burn to asbes. The new : kind. After his death, )Vhen tbe will was read, the Yet of the $2,219.000 worth of tools and' machinery 
process consists o� tbe coal dust being evenly dis- i following remarkable clause was disclosed: that the South American republic of Chili purohased 
tributed with OIie-tenth per cent of pitch. Tbis by'an I "To my brother, Napoleon Bonaparte, I bequeath in 1882, only '211,000 worth:or less than one-tenth of 
ingenious contrivance is pressed by greai machines into m'y left arm and hand; to George Washington, my sec- the whole, was purchased of nt. More than $2,000,000 
large cak, steam being used10 moisten the mass. So' ond brother, my right arm and hand; to my other worth was purchased from England, Germany, and 
hard does it become that it pos!lesses the same power ' relatives my legs, nose, and ears. My money, $1.000 France. 
of . resistance as coal� or, in other words, a hundred cash, now in the 'B-- Bank, I bequeath to the phy- On snch a showing as this, is there not something 
pounds of pressed coal dust will last as long as the same sicians.and surgeons who carry out my request by dis- manifestly wrong somewhere? Ought'not our manll
amount of hard coal. 'A pressure of thirty-five tons membering my body and giving to each of my relatives factnrer8 and merchants make 1D0re of an effort to ob
is brougbt to bear on each bri�k. There are two the p..,tion allotted to him or her." tain this trade than they have done? It would scem 
presses in operation, Which, when run to their full ca-I Horatio G. Onderdonk, a brother of ·the Bishop ()f ,1;0 be the best foreign roarket open. to us. 

. 

pacity, will turn out about eight bundred tons of the· New York, made provisions in his will which would ••• I • 
bricks 'in. twenty-four hours .. The bricks take up 23 have turned old Draco green 'with envy. Draco was To prevent oilcloth. pat.ent leather, and similar roa
per cent· less space than onlinary coal,. and in conse· strict, and well understood the meaning of the expres- terials froQl 8�icking together when rolled, purchase a 
quence an engine can be loaded to go one-fourth sion" ruling with a rod of iron;" but had Mr. Onder� few sheets of paraffine-impregnated or otherwise pre
further �ithqpt replenishing the supply of fuel. All donk.lived at the time the old man was preparing his pared papl!r. and roll with the material. This will 
the officials expressed tbemselves very roucb gratified famol1s code, he could have helped to make' it more prevent the sticking. It will also prevent the fading 
with the new process. A. company has been forme�, binding. The last paragraph in the Onderdollk will of tbe colors or gloss' by )tee'ping out air and moisture: 
with Austin Corbin as president, for manufacturing. read as fo.llows : 

. 
the evaporation cit'the oil is likewise prevented to " 

this faeL . , 
·· No heir must be an idler,· sluggard, pi'&1ligate. great extent. 
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AN IMPROVED BRICK MOULD. 

A simple and durable brick press box, arranged to 
take up all wear, is shown herewith, and has been 

. patented by Mr. Alexander ·Paul, of Meyersdale. Pa. 
The sides and ends of this box are preferably made of 
cast iron, with the inner faces chilled, or of steel, the 
parts being fastened together by bolts or wedges and 
keys, or by both, as shown, while at the bottom, on 
the sides, are the usual ears for securing the box 
to the bed plate of the brick-pressing machine. 
The bolts pass through corresponding apertures in the 
sides and ends of the box, and the wedges through 

PAUL'S BRICK MOULD. 

. apertures in lugs extending from the ends, the wedges 
lying in grooves formed on the outer surfaces of the 
sides. Each of the ends has on its side edges trans
versely extending lugs or projections fitting into corre
sponding grooves in the sides, and at tbis joint are 
placed strips or liners. witb wedges on the outer sides, 
permitting of easily refitting t,he box wben its sides 
and ends are worn out. Between tbe ends and the 
sides are additional strips adapted ·to sel've a similar 
purpose. Tne wedges serve to hold the ends of tbe 
box tight in the grooves in the sides, and also to keep 
tbe strain off the bolts. 

••••• 
AN IMPROVED GATE HINGE. 

The accompanying illustration represents a simple 
form of gate hinge, wbich has been patented by Mr. 
Peter C. Zimmerman, of Harrisburg, Pa. (lock box No. 
49). The hinge is made in two sections, the section 
carried by the gate baving.two downwardly extending 
pintles, about which there are concentric flanges, each 
connected to one of the pintles by a projection, and 
eac.h of the flanges having an opening on the side 

ZIMMERMAN'S GATE lUNGE. 

toward the post to which the gate is hinged. B etween 
tbe pintles there is also. a recess, centrally in which is 
a downwardly extending projection. The· hinge post 
,.ection of the hinge bas end recesses, with upwardly 
extending end projections and a similar central projec
tion. When the gate is closed the pin ties rest within 
the recesses, and the central projection of the hinge post 
section rellts in one of the recesses of. the other section. 
As the gate is turned, in either direction, the pintle 
upon the side toward wbich the gate is swung· will en
ter tbe corresponding recess in the hinge post section 
of the hinge, the projection on the same side of the lat
ter section passing through· the flange opening and 
into the annular space between the pintle and flange. 

, While tbe opposite pintle on tl}e gate section and pro
jection on the post section swing apart. 

••••• 
Ho_ RaU_ay. Increa.e Trade. 

The following. shows the great increase ()f trade in 
one branch of werchandise only between Mexico and 
the United States since the opening of railway com
llluniCiition between the two countries: In 1880 the 
value of American machinery .imported into Mexico 
was $462,384. In 1887 the value of the same class of 
imports was $4,000,000. 

AN IMPROVED LATHE ATTACHlIENT. 
A lathe attachment to facilitate the turning of �ross

head wrist pins and similar articles, the mechanism 
being simple and positive, and such as can be used in 
connection with any style of lathe,· is illustrated here
with, and has been patented b1 Mr. Pliny F. Cole, of 
No. 1318 Water Street, Warren, Pa. Upon one side of 
the bead:stock is bolted a bracket from which two arms 
project upward, there being pivoted on the longer arm 
a spur wheel in which is a diametrical slot, and on the 
shorter arm a pinion meshing with the teeth of the 
spur gear. This pinion also meshes with a small spur 
wheel rigidly seCJ)Ped to the live spindle iq front of the 
head stock, and in the inner end of the spindle iii 
tightly inserted a live center upon which a pinion is 
loosely mounted. The latter pinion meshes with the 
teeth on the inner upper edge of a horizontal reciprocat
ing link, as shown in Fig. 1, this link being guided in 
its lateral movement by a� integral shank which passes 
downward between the shears of the lathe, where its 
lower end is pivoted in base blocks. This link is re
ciprocated through connecti.ng rods, the wrist pin of one 
of which travels in the slot of the spur wheel pivoted on 
the longer arm of the bracket, while 
at the other end of this connecting rod 
is a longitudinal slot, where the two 
con.necting rods are attached by a set 
screw and bolt. By varying the shape 
of the bracket and shortening or 
lengthening the connecting rods, the 
attachment may be readily applied to 
almost any form Qf lathe, and a, long 
or short motion of the link ob-tained. 
In Fig. 2 the attachment is shown ap
plied to a lathe in which the crosshead 
of an engiqe is secured, and a cutting 
tool is in contact with the pin of �be 
crosshead. The crosshead is clamped 
to the piDion loosely mounted upon 
the center, and ·as this pinion is given 
a rotary reciprocating movement by 
the link, a similar motion is imparted 
to the crosshead, whereby the cutting 
tool is made to travel over more than 
half the circumference of the pin, so 
that when the crosshead is reversed the 
·pin will be fini!.hed perfectly round. 
The loose pinion is· so secured upon 
the liv� center that it may be readily 
removed from its place in the link and its position 
changed as' may be desired in the adjustment of the 
work.: 

.. -.�. 
. Breaking Ground for the Nicaragua Canal� 
Tbe engineers and surveyors have been practically at 

work on the route of the Nicaragua Canal for several 
months, but the formality of the official" turning over 
the first sod" was not gone through with until October 
22, when it took place in the presence of Gen. Delgo
dillo and staff, of Nicaragua, and Chief ;Engineer Meno
cal and staff, representing the Nicaragua Canal Com
pany. Then, amid the booming of cannon and cheers 
of crowds, 100 American picks were, at a given word, 
driven into the soil, the shovels and the wheelbarrows 
following, the �rowd afterward with a great rush tak
ing the picks, shovels, and wheelbarrows from the 
laborers, and all insisting on digginl'rat least a shovel
ful each, in hearty recognition of the importance of the 
event. 

Stra_ v.. Twine. 

Early last spring tqe illinois State Grange, through its 
executive committee, and seeking relief from the extor
tions of the twine trust, offered ten thousand dollars 
for a successful and practical machine or attachment 
to bind grain with straw. 

For the information of the general public the follow
ing report is submitted by the executive committee : 

We receive.d applications, from persons wishing to 
compete fo.r this prize, from every State and Territory 
in the Union, also from Canada and Scotland. The 
committee met August 20, and for three days carefully 
looked over and minutely examined the models, draw
ings, and specifications then submitted by forty inven
tors, many of the models showing much thought and' 

inventive genius. July S' had been intended as a day 
of field trial of straw binders, under this offer, but (l.t 
thi!! time not a single machine was ready for field 
work, and only one working model of full siZe. How
ever, as letters and applications continued to'arrive 
daily, on this important invention, the August meet
Ing was adjourned without action, and a final meeting 
was held, October 29 and 30, when the committee 
decided that the full sized model above mentioned 
filled the bill, under the offer, and accordingly tender
ed the ten thousand dollars. The inventor, however, 
declined to deed his straw-binding device to the State 
Grange for this amount of money, having had much 
larger offers for his machine and its patents. We have 
seen this machine bind grain, and it does the work 
much finer and better than can be done with straw 
bands by hand. It has an extra attachment for short· 
straw or grain, that can be·set in motion by the foot 
of the driver. This binder seems perfect in all its 

parts, more simple and easier to operate than the 
twine binder. The knotter is not as delicate in con· 
struction, yet does not take up more room, and is not 
as heavy as the twine binders. We consider this a 
matter of great importance to all grain-raising farmers, 
for they will not hereafter be eubject to the trusts and 
combines of the twine men, having plenty of binding 
material right at hand on the farm. 

AN IMPROVED PORTABLE DAM. 

A sectional wing and portable dam, for changing 
currents, making channels, washing out sand bars, 
supporting and building up caving banks in rivers, 
etc., is shown in the accompanying illustration. and 
has been patented by Mr. G. H. Lummer, of Cairo, Ill. 
Fig. 1 !!hows the main portable dam and Fig. 2 one of 
the smaller dam sections, the other figures illustrating 
some of the Uses of these dams. The main dam section 
consists of a series of base or sill timbers" to which 
vertical front timbers are secured, the latter being also 
connected with the sill timbers. by braces, stroug 
cleats making the joints of the structure firm. The 
front timbers are made gradually longer or deeper from 

COLE'S LATHE ATTACHMENT 

the shore end toward the channel,the sill and brace 
timbers also being of increasing length,and the faces 
of the front timbers are concaved on the up-stream 
side, where a face plate is secured, formed preferably 
of metal plates, this face plate being a water current 
deflector. To the lower edge of the deflecting plate is 
hinged an aprOn, which swings down with its free edge 
close upon the river bed, preventing current!' from 
cutting under the dam. The construction of the 
smaller dam sections is substantially the same, except 
that the small dam has a like width and depth for its 
whole length, and · the top of the front timbers, sup
porting the current deflector, is convexed, so that the 
');Vater currents will easily flow along it. and pass over 
it at high water. Fig. 3 shows. the use of the two 
kinds of dam sections for changing the current of a 
stream, the main dam section being placed at a suit
able angle across the river, and the auxiliary dams 
ranging from its two ends in such way that the current 
will be forcibly directed against the main dam, to be 
deflected thereby against the opposite bank and cut a 
new channel. In Fig. 4 two main dams are shown ex-

LUMMER'S PORTABLE DAM 

tending from t.he opposite banks to small dam sections 
rangIng centrally down stream, for deepening the 
channel, and in Fig. 5 a main dam is laid to direct the 
water cnrl'ents against a sand bar. Fig. 6 shows&.. 
series of small dams set along a caving bank to protect 
it agaiQst the current, and hold the sedimentary 
deposits washed over and behind the dams. 
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DECEMBER 7, 1889.) 
A Deep Ga. Well at Nlaga .. a Fan •• 

The Buffalo Courier says : The test well of the Nia
gara Falls Natural Gas and Fuel Company, in the east
ern part of the village. work upon which was begun 
July 16, had reached a few days ago a depth of 2;010 ft., 
without any great amount of gas having been found. 
A 5% in. drill is used. At the start rock was . found at 
a depth of 17 ft. Then the drill passed through 260 it. 
of limestone and 65 ft. of slate and shale mixed. Then 

Ititufifit �tu�rit�u. 
chains and fore and aft chains. By this means 1,500.000 
feet of lumber can be brought down, or much more, if 
the circle is enlarged. The largest Joggins raft. con
structed in the sha pe of a cigar. contained 3.500,000 
feet of logs . .  If this method is successful, a large saw
mill will be built on the water front. probably at Ala
meda. It will reduce the expense of shipment $2 or 
more a thousand feet. 

. .. . . . 

355 

came about 35 ft. of what is known as the Tonawanda nw SPANISH GUNS. 

They are constantly experimenting in the laboratory, 
investigating and demonstrating the practicability of 
the inventions which reach them, and possess a larger 
knowledge of that class of inventions than any persons 
living. It becomes a hobby' with them, and. although 
the pay is small, the field for continuing their studies 
is so large that in their greed for scientific knOWledge 
they sacrifice their pecuniary interests. Professor G. 
D. Seely, who is the examiner in electricity. knows 
more of the art, probably. than any man in the coun
try. He has covered the field of electrical science tho
roughly. His division is one of the most important in 
the office, and requires thorough expertness in dealing 
with the problems which it is called upon to decide. 

gas sand, but it was as hard as granite, and minus that The Spanish government, determined to emancipate 
porous fonnation in which gas deposits are found. The the country from its dependence upon,,foreign nations 
drill passed out of the Tonawanda sand into red rock, for its munitions of war, has of·. late years displayed 
and went through over 700 ft. of it, into a layer of white great enterprise in the establishment of works for the 
slate about 200 ft. ·thick. Beneath this stratum of building of war ships and cannon. 
white slate the first sand was found, and there wll.8 At Trubia the government has erected an immense 
about 7,., ft. of it. Then came about 550 ft. more of concern for the produciion of heavy 'guns, and u. now 
white slate, beneath which a bed of red rock was struck, .about to put in Siemens furllaces for the casting of 
about 30 ft. in thickness. Next came a 50 ft .. vein of high grl!ode steel for new ordnance. 

At the head of the division of chemistry is Dr. 

silician rock, about the same as razor hones are made Among the guns lately turned out at Trubia are 
of. From this the drill went into a sort of a shale, for four which form part of the armament of the new 
about 28 ft. This stratum is generally spoken of as the Spanish steel cruiser Pelayo. Of these two · are 49 
Utica shale: A 6 in. (,,asiI;lg lines the hole for 300 ft. The ton 13 in. guns and two are 11 in. One of the 49 ton 
fresh water was � off at a depth of 180 ft. , and salt guns, shown in our engraving. was lately proved. The 
water.at 280 ft. At a depth of 180 ft. the first gas was projectile used was of steel, weight 960 lb. , fired with a 

Thomas Antisell. He is another expert in his particu
lar line. Several · years 8.go the office established a 
laboratory, provided' with suitable chemical and phy
sical apparatus. such as balances, batteries. filter 
pumps, microscopes, spectroscbpes, platinum ware, 
gas assaying and melting and other furnaces to ena
ble the examiners to conduct such experiments as they 
s,aw propt'r in passing upon the applications of in
ventol's. Whenever it is necessary the office furnishes 
heat, power, light, electricity, an d chemicals, and there 

NEW 49 TON GUN MADE 'AT' TRUBIA, . SPAIN. 

struck, and at 192 ft. the second vein was found, while 
at a depth of 227 ft. the t.hird vein of gas, together with 
fearfuJly strong black salt water, was found. From the 
three veiDs, gas enough to supply a couple of families 
could be obtained, but there was not sufficient volume 
to stop drilling. In t.he Utica shale. in which the drill 
is working: the hole is being sunk at. the rate of 7 ft. an 
hOUF. ,· So far the dri�l has been lowered 208 ft. 

While gas in paying quantities is found in Tona
wanda at a much less depth than that at which this well 
now is, the sand in which it is found there was really 
granite here. It is confidently expected that the gas 
in paying quantity will be found in .the Trenton rock, 
which it is thought will be reached at about 2.400 ft. 
or perhaps a little deeper. A well at Thorold, Ont. , 
about eight miles from here, was abandoned when the 
Trenton roek was reached, at a depth of 2.346 ft . •  but a 
lack of cable was given as a reason of the abandonment 
by the contractor, S. E. HumJ)hreyand George Raymer 
are the men working at the well. 

.. . . .  ., 
An Ocean Lambe;r aan. 

The Fort Bragg Lumber Company, of San Fran
cisco, is now abop.t to try the Goldy. boom, which has 
been in successful operation on the great lakes for 
about three years. According to this plan, says the 
PaciJlc Lumberman. a raft will be constructed of 
thirty-two pieces. each composed of seven sticks 
chained together and arranged in a semicircle, within 
which the logs. that are to be towed will be placed. 
The Goldy boom wHl be supported by strong · cross 

charge of 440 lb. prismatic powder, which gave an ini- is hardly a.'day but what some examiner is busv ill the 
tial velocity of about 2.000 ft. per second and a pres- laboratory. 

• 

sure near 20,000 lb. per square inch. Bllt the experts of this office are by no means con-
The guns are built· on the Hontoria system. The fined. to. the divisions ef electricity and ahemistry. 

penetrating power at short range is 32 in. of wrought Every branch of science is treated qf here, and the ex-
iron. Length of gun about 40 ft. aminer· must. of necessity. to be competent, be tho-

• 4 .  I .. roughly familiar with t.heir subjects. 
. 

The Paten' Oftice Examine.... The-inventive faculties of the country seem to run in 
. .  Experts ? "  said a prominent omciai of the Patent shoals, a.nd just at present the subject of naval pro

Office recently. .. Why, they are as thick as black- jectiles is receiving a great deal of attention at their. 
berries in the summer, and you can hardly enter a ha.nds. This requires that the man who passes upon 
room in  this building w1.thout meeting one or more. their claims should. know his business thoroughly, and 
The work here ift of such a technical character. he does. 
embracing as it does the entire . domaiQ of inventive Mr. P. B. Pierce. who has charge of the sewing ma
knowledge, that unless the men woo decide upon the chine divbdon, is another man who can be considered 
newness and practicability of the thousands of appli- an expert. He knows more about sewing machines 
cations for patents, which they r�ceive annually, did than any man in the country. and has made the sub
not thoroughly understand the state of the art, the ject a ,life study. 
court dockets would be crowded with the cases of liti- And so it is throughout the office. Every examiner 
gious inventors." is an expert in his particular line, and some of their. 

Many of the examiners in the different divisions are places would be exceedingly difficult to fill. The pay 
men of deep learning. Especially is this true of the di- of these· men is entirely disproportionate to the in
visions where the class of applications are out of the valuable services they render. Every one of them 
usual run. and represent . the greater inveptions, such could make a great deal more out of the office as an 
as the telephone and the recent advances in electric attorney, but they seldom leave. Why this is, nobody 
lighting. The experts who are called upon to pass seems to know. unless it il! that the work is con
upon the claims of Edison and others, in regard to genial, and they 'are so wrapped up in it as 'to be 
new electrical devices, must of necessity be men who ·wilUng to sacrifice their other interests for the sake 
thoroughly understand the subject. With them it of the opportunity for scientific resflarches which 
has been almost a life study, and there is no branch of their position so abundantly gives them.-Washingt(m 
the art that they are not thoroughly famiUar with, Post. 
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[DECEMBER 7, , 1889. 
The HI.lory or a 8aar. enormous reflectors of Herscbel revealed to bis aSton. celestial bodies were looked upon as sometbing differ 

One of tbe strangest discoveries blade by Bir Wiiliam isbed eyes. Tbe forms of nebulre tbat tbe most gigantic ing in their very essence from terrestrial phenomena. 
Herschel w� that of •• fire mist " in the heavens. With telescopes cannot reveal to the ' eye have already im- A complete distinction was imagined between the 
his giant telescopes he could discern, besides unknown pressed· themseh-es upon photographic plates exposed heavens and the ea.rth. But now we see that they are 
planets, stars, and neb"ulm, certain faintly ' luminous to their strange radiations. The reason they can thus continuous-one in compOl!ition, identical in origin, 
spots in  the sky caused, apparently, by the existence be discovered even when too faint to make any impres- united hi destiny. We are in touch with the whole 
of scattered nebulous matter. This mysteriOU8 appear- sion upon the eye is because the photographic plate creation. Btars have a beginning, a development, a 
anee seems now, under .Mr. Lockyer's new meteoritic possesses the property of accumulating the effect of noontide of life and energy, a. period of decline, and an 
t heory of the constitution of the celestial bodies, to radiations falling upon it, which the h uman retina c.an- ending that we may call their death, like all other 
range itself quite naturally in the regular sequence of not do. The longer the plate is exposed, the more it things ; and, thanks to the telescope, the spectroscope, 
phenomena hy which we are able to trace the life his- detects. According to the theory we are consid,ring, and the photographic camera, there is not a stage in 
torr of the universe. But it is  only fair to recall the these photographic nebulre must be regarded as swarms their mllorvalous hi.story in which we cannot recognize 
fact that Herscbel himself assigned to the nebulous whose component meteorites are so scattered that col- the operation of Nature's most familiar laws transform
mists of celeatial space a place in the development of lisions are com paratively rare, and the consequent radi- ing the comwon substances that compose tbe eart h 
the material creation precisely like that which they ation is so slight as to be unable to impress the eye into all the .wonder works of the heavens.-6'an·et P. 
occupy in the new bypothesis. Only, Herschel dealt with a sense of light. ileroiss, in the New York Bun. 
with a supposed self-luminous substance of a higbly Next come the nebulous mists of Herschel, in which 4 ' •. • •  
attenuated nature instead of with swarms of clashing the condensation has prpgressed a step further and the ProCenor Gale lhe Dilleoverei' oC Eleelrie 

meteors or meteoritic dust. According to either theory, meteorites are firing up with the heat of more frequent . Telecraplly ., 

however, we find in those glimmering clouds of space and more violent collision ; then the various classes of In a cabinet in the Western Union telegraph office in 
one of the earliest forms in which the great celestial brighter nebulre, wherein the condensing process has this city may be seen the crude apparatus, his o w n  
bodies make their appearance-forms no more resemb- become more pronounced ; next star-like swarms so handiwork, with which Samuel Finley Breese Mprse 
ling tbe blazing suns or the encrusted planers ultimate- compacted that as seen across the enormous spaces made the 6rst practical demonstration of his conception 
Iy to be developed out of them than an acorn resembles separating them flOm us they cannot, by the eye alone, of recording signals by the action of electro-magnetism 
an oak, but representing a stage of creation as far tran- be distinguisbed from stars resembling the sun. The at a distance, the distance being not greater than 
scending i n  remoteness of time the first geological stars divide themselves into several classes, each suc- across a large room. When the length of the wire was 
period of a body like the eA.rth as that surpasses in the cessive class being characterized by a spectrum whjch increased, the action was so enfeebled as to render the 
ratio of antiquity tbe records. of Adam's career in indicates that it is denser and hotter than the preced- apparatus inoperative. Leonard A. Gale afterward 
Eden. ing class, until we reach the hottest stars of all, in which suggested to Morse to wind his electro-magnet with a. 

In the Nineteenth Century for November, Mr. Lock- the meteorites, rushing and swirling and grinding ever fine wire (of high resistance) and thus adapt it to the 
yer has published, under the caption adopted for this closer and closer in the resistless embrace of gravita- purpose for which it was intended, viz., the transmis
article, what is perbaps the best' popular statement he Hon, have, in .consequence of the resulting heat, been sio.n of signals to great distances. ' 
has yet made of his meteoritic theory. It is a theory reduced to vapor · But suppose Morse did construct a telegraph consist
that has not been accepted by all astronomers, and It is believed that our sun has not only reached but ing of a stylus moved by electro-magnetism, )Vbicb was 
in some of its aspects has been sharply contested, but even passed this stage, for, as we shall see, there is a exhibited in actual operation for days or weeks or 
it supplies an orderly ac�ount of phenomena that have downward as well as an upward course in this strange months, was it a successful invention ? Would the 

. not been so well linked together in any other way, and history. Following the hot and gaseous stars, we find Western Union Telegraph Company purchase or use 
in many respects it is a decided �dvance upon the old another series in which the evidence is of decreasing such a machine now ? Did it not lack an essential in
nebular theory of our origin. energy'and of gradual extinction. The heat is radiated gredient which was necessary to its commercial useful-

The earth is journeying through space in two ways. away into space, the outside of the star cools first, a ness ? Did he go any further in principle, if he did in 
First it is circling around the sun, going more than a cloud-like shell surrounds it and slowly extinguishes its degree, than did Henry in 1831 ?  It wduld seem that 
million and a half of mlies in a da,y. But the sun itself radiation, the whole chara9ter of its spectrum changes, he was following a wrong principle, the prinCi ple of 
is in motion, flying a.t tbe least half a million miles in a it glares with a red light, showing the absorptive inOu- small resistance in his electro-magnet and a strong cur
day in a direction not quite at right angles to that in ence of the gases that are, so to speak, smothering it., rent of electricity ; and that the great' discovery' hi the 
which the earth travels. and the earth has to accom- and fin&l1.y it t.hines no longer. According to Mr. art of telegraphy was that of employing high resistance' 
pany t.he sun: In consequence our planet is rf>ally gy- Lockyer the fate t.hat awaits our sun (and it has already in the electro-magnet, with a small core, and a corre
rating througb space in great spiral sweeps around the progressed half way down the shady side of solar ex- sponding diminution in the strengtb of the current re
sun. and so advances from the southern toward the istence) is to be put out by an excess of carbon vapors quired. This was accomplished by Gale, in his .fila
northern part of the firmament. If the atmosphere in its atmosphere. But afier a star has thus been ex- mental, thread-like magnet wire, rendered practicable 
were renewed every day, we should be constantly tinguished, the process of cooling and condensing goes by the placing of the battery elements in series. WitJi 
breathing the air of neW regions. And, in fact, ' there on within its core uDtH it is ehanged to a soUd globe of mch a battery, the slender filamentary mlLgnet ,wire, 
is one way in which we do come in contact with the metals and minerals like the earth and the moon. attenuated to the last degree of fineness, may be made 
contents of the unknown parts of sp8.ce into which we Buch is the life of a star. to do its work through a circuit  of llUndreds of miles 
are hourly advancing, although we may be unconscious ""l'he stars . we have been describing exhibit a regular with a sma.ll expenditure of electric force. This was 
of it. That is by ilie fall of meteoritic matter upon the sequence of events throughout their history. They are really the graud discovery in the art of electric tele
earth. Taking no aecount of the ether, space is no more the orderly and well-regulated citizens of the celestial graphy. without which it could not have become a 
absolutely empty than the air of a room is perfectly empire. But space contains erratic stars which cannot practical art. 
clear of i m purities. As the air is filled With floating be clastJed with our own benignant, well-mannered, Of course, the form into which the wire is coiled may 
dust, 'so interstellar space abounds with dust of a dif- and still sufficiently warm if rapidly aging sun. They be varied at pleasure ; it may be wound upon a cy Iin
ferent kind. the scraps of the unfinished universe. As are the variable stars, which in many cases increase der or a horseshoe, or it may surround a galva.nometer 
the earth speeds along, . this dust'of space continually and decrease enormously in brightness in more or less needle. All these forms are old. The principal and 
falls upon it. the larger particles catching fire from regular periods, anc1 tbe so-called new stars which great thing is the attenuated conductor: and its use in 
friction as they rush into the atmosphere, and thus ap- suddenly blaze out in the heav.ens /lnd then slowly fade c!onnection with a series of many cells. There may be 
peal"ing as falling stars or meteors ; the finer grades from sigot, never to appea.r again. The meteoritic a preference in the metal from which the attenuated 
simply sifting down through tb'e air, and making their theory undertakes to account for these irregular varie- conductor is malie. Practice will evolve all these col
presence visible' on th� snows of mountain peaks and ties of stars also. According to Mr. Lockyer's idea, lateral a.d\"antages. 
i n  the ooze of the ocean's bottom. Occasionally a variable stars are formed by two swarms of meteorites, . We think we are not mistaken in saying that, but 
meteorite more massive tban its fel lows survives the one revolving close around the other in an elliptic orbit, for this .discovery. electric telegrapby never would have 
fiery passage througb tbe atmosphere, and falls a blaz- so that when their centers are nearest togetber, more become a fact. We may suppose it ,to have been the 
ing mass upon the eart.h. meteorites come into collision than when they are discovery of Professor' Gale. It may not have been so' ; 

It was a striking idea of Mr. Lockyer's to take one of further apart. The outburst of a new star he sup- it may have been the discovery of Professor Henry. 
�hese messengers from outer space and su bmit it to the poses is caused by the meeting of two elongated swarms But whoever discovered it, it is undoubtedly the great 
analyzing powers of the spectroscope. Why migbt not in space, like railroad trains coming into collision at discovery in the art of communicating intelligence to 
this tiny inhabitant of the heavens fallen upon the the crossing of two roads. At the point of meeting a distance hy electricity. We have given a more de
earth have some secrets to reveal concerning the con- there will be a dazzling display of light I)wing to the tailed account of it, in order to illustrate what we mean 
stitution of tbe other bodies from the midst pf whicb it crashing together of the meteorites, and this will last when we raise the question whether the claimed inven
came ? Upon th� result of tbis experillient Mr. Lock- as long as t,he swarms are passing tbeir common meet- tion of Morse was ever successful. He may ha\'e made 
yer founded his theory. The result of the experiment ing point, after which the " Iltsr " will disappear. a telegraph that would record arbitrary signs. capable 
in brief was thA.t when a meteorite was reduced to dust, It has long been known that -comets are condensed of being interprl.'t,ed ; but was it a success, 'or was it a 
and that dust was submitted in the laboratory to a low swarms of meteors, and Mr. Lockyer, of course. includes failure ? Did it ever go into use ? What was the ob
temperature, and the li�ht emitted by it was examined them in his theory. The most myst.erious thing about ject of all tbe experiments made by him and others ? 
with the spectroscope, its spectrum was found to be a comet ill its tail, which is evidently composed of Was it not to make an .electric telegraph that could be 
identical with tbat given by t he faintly glowing nebuire something that the sun drives off frOID the body of the successfully used by the public, and have a commercial 
seen in the heavens. With higber temperatures the comet as it approaches. As the comet swings around. I value ? Did he succeed in making such a telegraph or 
meteoritic matter gave spectra agreeing with those of the tail al ways keeps on the side away from the sun. in finding out.-until Gale told him, the principle upon 
many of the stars. The resulting theory is that the It is significal)t that comets which have COlDe perm 80- which it could be made ? We do not so read the evi
nebulre are clouds of meteorites or meteoritic dust heat- nently under the government of the sun's attraction, dence. In view of the most recent decisions, Gale, and 
ed. and so caused to glow, by their mutual collisions, and continue to revolve around it in regular periods, not Morse, is the man to whom we are indebted for tbe 
and that many s1iars are not globes of gaseous matter gradually lose their tails, the apparent reason being art of transmitting telegraphic 'signals to a sufficient 
like our sun, but meteoritic swarms so compacted tbat that the material which the sun rejects finally becomes distance to be of any practical utility.-The :Electrical 
a fierce light is caused to blaze from them by the con- eliminated from them. According to the Lockyer Enginee1·. 
stant and violent clashing of the meteorites. With theory, the tails of comets are probably com posed -----_4 __ •• �I"'._-----

this idea in mind we can then range the nebulre and largely of gases existing in meteorites, .and which can A NATURAL gas field which was lately discovered a 
the stars into a continuous 'series, according to the de- be driven out by comparatively slight heating. This few miles east of WeIland, Ont. , is being developed 
gJ'ee of density that the meteoritic swarms have at- gaseous matter is repelled by the radiant energy of the with energy by the company of which Mr. Eugene 
tained, and the consequent intensity with which heat 'sun, which is the very life blood of tbe solar body, Coste is manager. The second well, whicb was com
and light are developed in them. Their varying spectra since it al.w prevents tbt! oollection of absorbing vapors pleted ' a. few days ago, 'has been torpedoed with 40 
give a. clew to their condition in these respects. in its atmosphere. When the energy begins to fa:l, quarts of nitroglycerine, and the result. a.fter . careful 
. .  ' :Beginning as far back as we can go, we find that the the permanent gases begin to close in upon the doomed measurement. by Mr. Coste,. shows a production of over 
wonderful power of photography takes us a step be- st&1', and its ftnal 6:1!tinet.ion is only a matter of time. 500,000 ft. of gas per day . .  The cl08ed or rock pressure 
yond the u�most reach of the most powerful telescopes. How different itl the. aspect in which such studies as of the two wells now completed is 475 pounds to the 
There are nebulous objec�Jn the hea-vens fain�"'n these . present the universe to Gur view· from that in squue incb, whlch .  wonld allow the gas to be • .  piped 
IiIg;p .... :..IU.twi�QjI ,c1(nlQa of ·ire .1It � . .... Pfab jt .� to  AlG m fol'lllW tim. I TheA the 100 milee. . 
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�one.po"'�eilce minute, to a driven Bhea.ve, mxty inohee diameter,' by. a strain, of 200 · pounds per lay of the- rope or 85 pounds 
,flve wraps of 1)14 inoh rope, each 178 , feet long, require less tban tbe actual workilig strain when transmit
ing in all 9S0 feet of rope weigbiog 81lj pouncis and eost- ting, 100 hone> power. The friction of this trans· 

To the Bditor of the 8cientiJl,c American . ing $130.40. mission, at 8;500 feet velocity per minute, is 4.94 
Observing that you quote with approval, in , your To transII\it tl1e same power, a 27 inch double leather horse power, and it is diJDcult to see how any other 

issue of November 2. the utterance on the part of the belt would be employed. at a eost of $'725 or nearly' flve form of transmission could be applied, with so small ' 
, International Marine Conference that .. The term and a half times as much. Taking Lockwood & loss from friction" ev�n at a much greater flrst cost. , 

' starboard your helm ' shall mean that the wheel or Green's estimate of rope Bheaves at the Washington In conclusion, the advantages of manila rope ttans-' 
tiller" rudder, and bow shall go to the starboard,'; etc.. Mills, their cost was found to be $5,696.10, while for mission are : 
it occurs to me to be surprised that you do not com· belt pulleys the cost would have been $6,846; 7o, l�ving Small flrst cost. 
me�t upon 'the confusion of ideas which, it seems to a ditIerence of $1. II5O.65 1n favor of rope sheaves. , Slight attention required. 
me, ' is li kely to be caused by the words " wheel" tiller, The conditions necessary to a successful rope trans- Close alignment unnece8E!ary. 
mdder, and bow shall go:" Except in the construction mission are properly grooved iron sheaves aod a rope Transmission of large amount of power in small space. 
of some stelUD vessels, where the tiller is placed abaft of uniform diameter. , . ' Adaptability to transm1ssion at any angle, in any die 
the rudder post, so that it goes as �der does, the According to Unwin, the coemcient of friction for a rection, and at any ord� distance, without serious 
rudder and the tiller manifestly cal$ot go in the same rope on a metal pulley=28, and with this form of groove loss from (riction. 

' 
direction, and to the helmsman, of a sailwg �el which the normal pressure between the rope and the sides .. . . 1 .. ' 
is steered by means of a tiller, " Port your helm.,i " of the groove is gJ:8ater than the 'force pressbg the Tbe B41nhDrch Blee'rleal BxhlhlUon oC 1 880. 
means that the tiller goes to port and that the rudder rope into the groove in the ratio of the cosecant ,of 45° : ' l� its general appearance, says Engin6!1ring, the 
and the bow go to starboard. Strict adherence to the I, hence the cocmcient becemes 0'7. ' I building somewhat resembles the structures DOW 'asso
letter of this article is therefore impOSSible, and if an A usual mistake in the form of gtoove consists in ciated with exhibitions, and yet there are one or two 
article. or rule, cannot be so adhered to, it is dangerous l making it round bot�omed and slightly smaller than distinctive features indicated in the perspective 'view. 
If no attempt at strict deflnition was made, and " star· the diameter of the rope. The characteristics of Moorish design are borrowed to 
board " was taken to mean the direction of the bow, This form of groove has never failed to wear out a give itllh. light and attractive decorative appearance, 
each steersm.m could settle for himStllf the side to maximum amount of rope in a minimum amount of particularly in the case of two towers, which form a 
:wh,ich he shall put the " wheel or tiller or the rudder." time, and its use is largely responsible for numerous prominent feature in the elevation, as- they flank the .So long as the ship . heads rightly. , what matter how failures of ropes to drive satisfactorily. principal entrances, and in tIre series of domes with 

. Bhe gets there t A. S. G. Cotton ropes are much used in foreigJi cOuntries for turrets at either end , of the building. The Uoion 
{We only quoted the terms as t}ley were given in a driving purposes, and ",hen treated weekly with a Canal passes between the public road and the exhibi. 

proposal before the conference. As the steeriQg roles 6Ompc1Ond of pitch, wax, and lampblack work very sue· tion gronnds, and the mm building is built parallel 
are 'to ' be passed upon for amendment, the absurd cessfully. with the canal. From the main road a steel girder 
terms will no doubt be discusA8d and the word tiller Probably the most satisfactory rope for driving pur- bridge carries the entrance way over the canal, and 
placed in its proper relation.-ED.] poses is composed of manil� whose fibers have been this way, which, like the bridge, is covered in with a 

• I .  I • treated with an emulsiou in the procesS of manufac- light awning, divergelJ in circular lines in two dirac-
To the Editor of the 8cienti/l(f American : . 'ture which etTectua,Jly prevents the internal wear and tions to the main entrances. The main building, which 

I have read your account of the doings of the Inter· lessens the f.ction of the flbers upon themselves when is 170 ft. , from the canal, is 700 ' ft. long and 200 ft. in 
national Marine Conference; and am reminded of IIOme passing around a sheave. The emulsion also acts as a width. Running across the center of the building at 
early experience. When a boy and " in swimmi ng " in lubricant between tbe rope and the groove in which it the entrance is the principal' cOurt, with a high arched 
Lake Erie, I have many times put ,my head u nder the runs. Such a rope needs no after application to make roof, and on either side of the ceremonial entrance are 
w�r and distinctly heard the pounding of the pad· it , pliable; and after ' ., ' few months' ,usage becomes to be reception rooms. The general courts right and 
dies of sidewheel steamboats long before the boat was glazed on its bearing surface, when all external wear left of· this principal one are 50 'ft: wide. The total 
in sight, and could easily tell from which direction it apparently ceases. floor area is 177,000 square feet. There is to be a large 
. WAIl, coming. , Ropes having foul' strands 'around a central core are concert hall �OO' ft. long and 100 ft. wide, which will 

Now we know tbat water tnmsmits sound with great used in sizes of 1� inch diameter and upward, those of have the distinct advantage of being separated from 
rapidity as �mpared with air, and sonnds so tran� three stran.ds without a core being used in smaller sizes the general exhibition courts. There 'will, of . course, 
mitted would not , be liable to interference by storms for facility in splicing. be the usual dining and refreshment salOODS. At the 
such 8.11 the air otTers ; and it seems to me tbat if a box Proper rope driving is of so recent date in this country west end of the building there is to be a promenade 
containing a diaphragm similar to that of a mechanieal that no reliable data are available regarding its life. with verand� from which a flne view of the grounds 
telephone, with sufficient projection to protect the dia. Judging from the appearance of some ropes which will be had. The suburban rail way intersects the 
phragm from disturbal1ce by the motion of the water, have 'run over three and half 'years, after transmitting grounds, and is to be bridged by a strong timber struc· Was placed deep in the water, say one at ' the bOw; one more than tw.ice their rated capacity, the life of a ture 80' ft. in width. On the side of the railway oppo· 

" .Althe,atern, and one at each side, and 'a- wire attac�ed rope Would be n9t less than seven years. site to the main building is to be the general oiachlnery 
: ,to each diaphragm, or, perhaps, even a speaking tube, In earlier drives , mnch difficulty' was encountered hall, 700 ft. long 'and 150 ft. wide, having 'a 800r area 

and all leading to the pilot house, a listener could dls� in the selection of the proper splice. Both the ordi· of 99.600 square feet, and in close proximity there will 
tinetly hear such sounds as would be made by the nary short and long splices caused a jerky motion in be a boiler shed., Throughout the buildings there will 
strokes of a paddle wheel or the roar of a screw pro- the rope, and they were flnally discarded for what is be the usua� IItructures. When the plans were before 
peller. and could determine the direction from which now known as the English splice. the Dean of Guild Court at Edinburgh. the Lord Dean 
they came. Exploding bombs dropped into the water From experiments recently made at the Watertown of Guild complimented the civil engineer and stated 
would surely give such shocks as could be heard many arsenal the breaking Strain of manila transmission that he thought the plans were admirable. It may be 
miles away. Perhaps the scheme is very old, and has rope is 9,500 pounds per square -inch of section and added that the executive are trying to arrange t hat 
long ago been determined to be impracticable. Please abOut 7,000 pou�ds at the splice. > several typieal American locomotives will be exhibited 

, give me your opinion of it. R. W. Takhig the ('ase of a 1" inch rope traveling 0,000 feet alongside engines l)f British build, and that if possible 
[The transmission of sounds through water has been per minute, the initial tension necessary in belt driving IIt\veral runl! �ill be inade between Edinburgh a.nd 

long known. and through the earth has been in prac· is entirely absent. Its weight being only JfI of a pound London wit.h these locomotives, to test the relative 
tieal use, since onr early history; by the Indians, who per lineal foot: the tension due to its weight is very efficiency of British and American engines on English 
�race footsteps by placiJlg the ear upon the surface of small. The tension due to the power transmi�ted is railroads. The resuIts will doubtless be very interest· 
the ground. Its application on board of a moving 380 pounds, and that due to centrifugal force is 216 ing. This shows the desire of the e'Xecutive to produce 
steamer, or even sailing vessel, · would probably be pounds, making a total of less than 550 pounds, or 8.4 IIOmething distinctly new. Mr. W. A. Bryson, a memo 
impracticable, . from the presence of loeal noise and -per cent of its strength, at the weakest point, . the ber of · the Institute of Electrical Engineers, has been 
tremor.-ED.] spli�. appointed engineer and electrician, and his connection 

, The centrifugal force, whe�passing around a sheave with the Glasgow and other exhibitions gives a guar· 
Rope DrlvlnC.* at such a rate of speed, is so great that the tendency to antee that, ,,0 far as his etTom are concerned, the 

BY LOUIS L., 8BYllOUB, PLYXOUTH, lUSS. hug the sheave is entirely overcome and the " loss of exbibition will be a success. Arrangements have been 
The difficulty heretofore experienced in transmitting work caused' in pulling the rope out of the groove," made for forwarding to ' Edinburgh !3xhibits at the 

large powers from a central station to a number of mentioned by some writers adverse to rope driving, is Paris exposition from. Russia, Italy, Austria, China, 
buildings lies chiefly in the fact that shafting must be seen obviously not to exist. and the East Indies. 
mn at various angles with the main' shaft of the prime Where a number of ropes are used side by side for a -----.... ..  ii' .......... 1 .... ------

mover, ,necessitating quarter turns · in belting, bevel single drive, they should be in one piece, wrapped as Blevlli'or_LlabUUF-Carrleftl. 

gears, or other similar arrangement, usually placed in many ti!Des aroun d  t�e sheaves as may be necessary to An important decision was recently rendered by the 
subways, where adj ustment is not easy and the atten· transmit the power required, with a single talte·up Supreme Court of California in the case of Tread well 
tion gi veu is only easual. " sheave, when the ,pulleys are of the' same diumeter. vs. Whittie.r et al. ' The case arose upon' an action to 

Now that the transmission of large amounts of When the diameters vary greatly, the double take·up recover . damages for personal injuries caused by' the 
power' by manila rope is ·· carrj,ed on successfully in arrangement should be used. falling of an elevator in which the plaintitT was riding 
many places, the points which most interest manufac- Such a warp has but one splice, and the slack caused in the defendants' store buildin g. The Supreme Court 
'turers are : ' by the stretch of the rope , can be taken up without held, in affirming the judgment of the trial court, that 

What is the first cost of the transmitting apparatus ? resplicing, anq the loss of power �hen several ropes of the defendants, in operating their elevator, were carriers 
How long do ropes last ? vary'ing diameters · are , run independently on the same of passengers, and the same responsibilities as to care 
H6w far will, they carry power without serious lQss sheaves is avoided. and diligence rested on them as on' carriers of passen· 

in the transmittiog apparatus ? For long out-door transmissions the movable tiJ.ke- gers b:yc sta.ge coach or rail way ; that. while they w.ere 
Assuming the Corliss engine at the Nourse Mills to up sheave (usuaUy set in a frame sliding in ways) has not insurers or warrantors of 'the safety of 'passengers 

be a , fair sample of direct belt transmil!sion, we find a weight attached to its Clarriage, which takes up the to the same extent as common carriers of goods. i. 'e. ,  
that a belt flywheel thirty feet , in diameter arid 110 slack: a n d  gives it out, alternately, in dry and moist insurers against all injuries except by the act · of God 
inch face is used to transmit a thousand horse power at weather. . or by public enemies, still they were liable for the 
a speed of flfty·seven revolutions per minute. Eighteen' Where the driving and' driven pulleys are of the slightel!lt neglect aud were held to extraordinary dili· ' 
1'4 inch ropes wou�,be required to transmit the same same diameter. a wrap is not a necessity. as each genoe and care ; that the manufacturer of the elevator 
power on a flywheel fortY'six inches , wide, while a rope. no matter what its size, drives its share. was .defendants' agent or servant in its construction, rOpe wheel 110 inches in width would carrY forty·four The length of span for long drives should not 'ex· and that they were responl!lible for any ,wiLQt of 'Care of 
ropes,' transmittiog 2;400 horse power. ceed 150 feet, ordinarily, and when this rule is ob- .the maker· or builder ; and that" Uke common carriers of 

'In 'a rope drive recently planned by tbe author, two served, p!>wer may . be easily trausterred, two or three passengers, they must keep pace with science, art, and 
hundred horse power is convf'yed fl'OIP a ten foot rope thouamd fee.t with but sUght lou. , modern improvements in "upplying , sa.le obtainable 
sheave on a jack Bhaft rQDniQg , lt9 re�u�ioils per The ta;ke.,uP ttheave 'hl placed ill a frame slidtDg io vehieles, machinery, and appliances for their. U&e, and 

-,Abitnc$ ot a paper Nild' Wore- t .. �tIal �; of '1Ie  New' ways, to .which· is att.ach6d a we�bt;of 400 POIlOdt, on DUlst .u •• very preoautlou which h1llD&D skill and fore-
....... 00*Il X . t · 1  _ . ......... .. . B\IIIIOII. ____ .... =_ w," :rope ,Pl!tltiDf 1)V�"i ;a .... . ,.,.. TlUa, .,.. lMIa . .. . aaeM.-.B�.. , 
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THE BOSTON MARITIME EXHIBITION. 

The lighthouses of the coast, with their great lenses, 
clockwork oil feeds for lamps, and revolving curtains 
or turrets for Bash lights, are objects familiar to many. 
So are life-saving stations, life boats, life rafts, mor
tars, rockets, life lines. Many have Ilone up into the 
towers of the Weather Bureau's signal stations, visited 
navy yards and ship yards. Few, however, have seen 
them all, whi le  many have seen them without under
standing. 

chinery used . . A notable exhibit of this kind is fur
nished by the famous Atlantic Works of East Boston. 
Turning to the left as you enter the building there is 
an inclosure where, arranged side by side, are photo
graphs, some of them six feet across, btl-ing exact re-

cellent record for themselves. They have since built 
several sloops-of-war and revenue cutters, but the great 
increase in facilities for building steamships, etc. , in 
Philadelphia, Wilmington, Chester, etc. , has, of course, 
interfered with successful competition in this line of 
work by New England concerns. The Atlantic Works 
have turned out a ' large number of ferry boats, tow . 
boats, steam yachts, etc. , and have a reputation for 
first-class work. They also have done a very large 
amount of repair work upon hulls and machinery of 
foreign and domestic steamships. In the big Maritime Exhibition at Boston, in the 

Mechanics' building, are grouped together the most 
interesting objects of this kind, together. with all the 
new apparatus designed for use on sea or coast, . the 
various and curious furnishings for ships of war, 
mercantile and fishing Beets, guns, torpedoes, buoys, 
ipstruments for surveying the sea and sounding its 

. depths, for the study of live forms of the ocean as it is 
carried on in the curious craft of the Fish Commission, 
and ·much else pertaining to seafaring life or looking 
to the governance and protection of sea industries 
and the mariners engaged iIi them. 

En tering the main hall, the first · object that attracts 
the eye is a graceful schooner yacht in fult figure. 
(See main view, first page). It is the Quickstep, built 
by the famous Burgess, and, like all his boats, having 
a noble sheer and lines so del icately drawn, so true, it 
seems as though they would B{larce disturb the play of 
ripples upon a summer's sea. The pitch pine spars 
tower aloft and lean rakishly backward, a glistening 
main boom shows its length over the stern, and an 
enormous jib boom stretches fa r outward over the 
bow. Her dimensions are : Length over all, 78 ft.; 
water line, 58 ft. ; beam, 14 ft. ; height 01' masts, 84 ft. 
The 7th Regiment band, N. G. S. N. Y. , plays from her 
main deck. A very proper 
exhibit is this noble craft, 
nor too prominent, either, 
seeing it repfesents the 
only class of Yan kee craft 
that has of late borne our 
colors to the fore. To re
gain' a maritime ascenden
cy, or, at least, to make an 
effort in that dir<:lction, is 
one of the purposes of the 
present exhibition. 

The mDdels of the Fish 
Commission's s t e a  m e l' S  
Fishhawk and Albatross 
(see upper left hand corner 
of front pag!l) are about 
seven feet long, thus mak
ing it possible to study 
their details-the tanks for 
fish and spawn, the drag 
nets for catching shell fish, 
crustacea, sponges, g u I f 
weed, and the like, the nets 
for big and l ittle fish, mi
croscopes for studying mi
nute sea forms, self-regis
tering thermometers and 
hydrometers. These steam
er8 have Boating anchors, 
raft-like looking objects, 
which, drifting much slow
er than a vessel, hold her 
head up to windward when 
her zoological commanders 
wouD lie by in a seaway 
'for observation and study. 

presentations of the in
terior of the Atlantic 
Works ship yard and 
its various workshops. 
A view of the interior 
of the main shop and a 

HAWSER, 25 INCHES IN CIRCUMFERENCE. 

general view of the yard and shops of these works are 
shown at the bottom of the first page. 

This corporation, organized in 1853, has an extensive 
plant, on deep water, directly opposite the Charles· 
town na y ard. Their specialty is marine work, and 
they have excellent facilities for handling this class of 

work. In April, . 1888, their 
machine shop was destroyed 
by fire, and in its place they 

Pure drinking water for those who go to sea is a ne
cessity. On land, especially in crowded cities, how to 
obtain it has come to be one of the m�t important 
problems of the day. Organic matter and other impu
rities are discovered by analysis in the drinking water 
furnished to all ,cities. A new process has been dis
covered of purifying water. It is shown here in the 
machinery section, by a working model of what is 
called the cold blast water still (see front page). Its 
most striking feature is the simplicity of its parts and 
the thoroughness with which it does its work. It is 
quite unlike other stills. With this (the Chase system) 
the water is clear as crystal, and its purity may be in
ferred from the following analysis : Oxygen gas, 33% 
per cent; hydrogen, 66%, ; sulphate of potassa, .00 ; 
chloride of sodium, .00 ; carbonate of soda, .00 ; car
bonate of lime, . 00; carbonate of magnesia, . 00 ; oxide 
of iron, .00 ; silica, .00 ; organic matter, .00 = absolute 
purity, 100. 

The water is received in the bottom compartment, 
where. is a steam coil for vaporizing. The steam rises 
into the top dome. Air is first admitted to central 
upright column, from there being drawn into 
the dome and mingling with the vapor, thus aerating 
the water and giving it life and sparkle. The water 
jacket condenses the vapor in the dome, and the con
densed water passeR off through the inclined tube into 

the reservoir or recei ving 
tank. The impurities set
tle to the ilfbo1:t.om. The 
still runs itself, and will 
purify any kind of water, 
salt or fresh .!;! the capacity 
of toe largest kind being 
sixty gallons per hour. 
Thisadmirable still is made 
by the Cold Blast St.j!l 
Company, . Swett Street, 
near Albany, Boston , Mass . 

In the basement of the 
exhibition building there is 
a canal, quadrilateral in 
shape, 565 feef. long, 12 feet 
wide, and 6 feet deep. Over 
its smooth surface glide 
graceful gondolas, and an 
electrical launch d a I' t s 
hither a.nd thither;while a 
naphtha launch, that tri
umph of Yankee cunning, 
circles round and . round 
the course, a practical ex
hibit of the most economi

cal and convenient of ma
rine motors. It requires 
no . engineer nor fireman 
nor ,jltndling of fuel, and 
gives off no smoke. You 
have but to strike a match, 
touch a lever, and you are 
off and spinning away. 
You touch the lever again From right to left, in·the 

great hall, many large ob- MINIATURE CANAL AT THE BOSTON MARITIME EXHIBITION, and reverse the screw, and 
you stop. This launch is ' jects attract the eye. Now 

it is a barbarian proa of the Ladrone Islands or an 
Arab dhow; now a Chinese junk or a Genoese fisher 
bark, xebec or polacre, with lateen sails and bamboo 
booms. You can study the progress of sail making and 
setting, from the earliest tinies; the ancient square-sail 
cut, the rise and progress of the fore 
and aft rig. Here is the North Sea 
fisherman and our own banker, 
here a faithful image of the lugger, 
the Snow, and so on. 

To the American ambitious, like 
the projectors of the exhibition, to 
see our Bag on<le more taking its 
rightful place in oeep water, the 
more modern craft, handiwork of 
American builders, have a peculiar 
i l l terest. · He will find exact models 
of the new cruisers, of ships, barks, 
brigs, schooners, steamships, and 
steam boats. He will find a section 
of a rope of 120 fathoms of the larg" 
est site hempen hawser known (see illustration). I t  
was made at the rope walk of the Charlestown navy 
yard, and is 25 inches in circumference, weighs 15,000 
pounds, and will resist a strain of 212 '58 tons. 

He may also see how ships are constructed, the 
great marine engines for steamers in their various 
stages of construction, and view the ponderous ma-

have erected a model shop, consisting of two brick 
buildings, 90 feet by 200 feet and 70 feet by 87 feet 
respectively, which are fitted with the best of tools 
and appliances, including a Sellers traveling crane of 
15 tons capacity, shown in the right hand cut. Th� 

NAPHTHA LAUNCH FO.UR HORSE POWER, 
forge shop, boiler shop, and pattern shop occupy sepa
rate buildings. Upon the end of the wharf is a pair of 
shears, made of plate iron, 120 feet in height, and capa
ble of lifting 150 tons (see cut). 

During the war of the rebellion, this company exe
cuted a large amount of work for the government, em
ploying about 800 men continuou.sly, and made an ex-

25 feet long, clinker built, of 4 horse power. It is manu
factured by the Gas Engine and Power Com pany, Mor
ris Dock Station, near High Bridge, New York C i ty. 

One of the most interesting exhibits is the collec
tion of signal buoys, including bell buoys, whistling, 

spar, an<i Qther varieties of buoys
a collectiop .t.llat is quite complete, 
and attra�u li  good deal of atten
tion. It bas been loaned by t� 
government. Many varieties of ca
noes, sail boats, and row boats are 
also exhibited. In the main hall 
near the ya.cht Quickstep is a very 
interesting collection of photo
graphs illustrative of the work con
nected with the Fish Commission. 

The N avy Department exhibit an 
important collection of hemp and 
wire rope, the latter containing ex
amples of wire rope that is now being 
manufactured by the government. 

The Massachusetts Humane Society have au exhibit 
of various life-saving devices, such as a life boat 
mounted on a beach wagon of the usual type, motors 
for throwing the life lines,. night signals, and other 
life-saving paraphernalia. 

The attendance at the exhibition has been very 8atis
factory, and in conjunction with the Maritime Congress 
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recently held at Washington, bespeaks an increasing 
interest in maritime matters iIi this country that pro
mises well for the future of shipping in this country. 

.. . . . .. 
- A' JUlIKOTH CACTUS. 

The accompanying engraving, from La Nature, rep
resents a specimen of a Oere:us growing against the 
wall of a house a.t Antibes, in the Maritime Alps. 

The species of this genus of the Cactacere, which is an 
extensive one, are remarkable for the singularity of 
their form and for the beauty of their flowers. While 
young, their stems are fleshy, but many of them be
come hard, and woody even, in the course of time, and 
vary much in fonn, those of some species being cylin
drical, ribbed, and fluted, while those of · others are 
angular or nearly square. Some grow erect, others 
creep along the ground or up trees., and send out roots 
from their sides. Some are unbranched, while others 
have numerous branches, and some are jointed. Most 
of them are armed with spines, which radiate from 
slDall cushion-like tufts placed at regular intervals 
along the ridges or angles 
of ·the stem. The tubes of 
their flowers are funnel
shaped, and usually armed 
with small spines. 

The " suwarrow " or " sa
guaro" (C. giganteus) of the 
Mexicans is the largest and 
most striking species of the 
genus. It is a native of 
the hot, arid, and almost 
desert regions of New 
Mexico, extending from 
Sonor� to Williams River, . 
and found g r o w i n g  i n  
rocky valleys . and upon 
mountain s i d e s ,  0 f t e u  
springing out from mere 
crevices in the . hard rock, 
and imparting a 'ingular 
aspect to the 'scenery of 
the country, its tail stems 
with upright b r a n c h e s  
l o o k  i n g like telegraph 
poles ·for signaling from 
point to point of the rocky 
mountains. While young, 

. the stems are of a globu
lar form, but gradually be
oome club-shaped, and ·ul
tilnately aTlnost cylindri
cal, and from 50 to 60 feet 
in height, with a diameter 
of about 2 feet at middle 
height and graduaHy ta
pering . out · upward and 
downward to 1 foot. They 
are most frequently un
branched, but some of the 
older plants have branches, 
which issue at right 'angles 
from the stem and then 
curve upward and grow 
parallel with it. The stems 
are regularly ribbed and 
fluted. The flowers are 
produced near tbe summit 
·of the stems and branches, 
and are about 4 or 5 iQches 
long by 3 or 4 in diameter, 
and have light cream-col
ored Petals. The fruit is 
about 2 or 3 inches long, 
and, when ripe, · is made 
into an · excellent preserve by the Pimos and Papajos 
Indians. This plant -is sometimes facetiously called 
the " Arizona shade tree." . 

Oereus 1'hurberi is commonly called pitahaya by the 
Mexicafts, and this is the name by which it was known 
to the Aztecs. It grows in the Papajo Indian country, 
on the borders of Arizona and Sonora, to a height of 
20 feet, and bears two crops a yeai. The fruit is better 
tha.q.that of the giant cactus, and is used for the same 
purposes. 

O�f:us MacDonaldi(JJ is one of the night-fiowering 
kinds, and is very beautiful. Its flowers, when fully ex
panded, are as many as 14 inches in diameter, arid have 
numerous radiating red Ilond bright orange sepals and 
delicate white petals. The stems are cylindrical, creep
ing, and branched, not much thicker than the. little 
finger. and having here and there small swellings wit� 
a spine in "the center. It is a native of Honduras. 

The most common night-blooming cereus is. the O. 
'lrandiJf,ora, a native of the West Indies. All the Cac
Bacere are indigenous to America, no species appearing 
to be native of any other part of the world. 

. '  . . . 
SOME people denounce labor-saving ma.cbine8 as an 

evil. They notice that a few individuals are put out of 
work for a time by the introduction of some device, 
but they ignore the greater benefits whIch the whole 
community obtain. 

�titutifi' �mt�itJu. 359. 
N.'nral G... Glanu of 'he il'0l'e8' on Pnce' Sonnd. 

A strong flow of natural · gas has been struck at a Plying on ·Paget Sound is Ii boat 122 feet long. The 
point three miles northeast of Salem, S. D., at a depth timbers of whic.h the hull is l?uilt run from stem to 
of 60 ft. The pressure is strong enough to throw gravel stern, and not one is spliced. As a specimen product 
and sand · SO ft. in the air. It has been tested and burns a Washington lumberman sent to San Francisco last 
excellently. year a beam 24: inches thick and .152 feet long, writes a 

A strong flow of natural gas was found recently in a I correspondent of the · St. Louis (Jlobe Democrat. .He 
well about two and one-half miles south of the city of explained that his intention was to make l

.

·

.

t 190 fe

.

et 
Mattoon, 111. The drill had penetrated but 100 ft. long, but the end ran into a bank and the log had to 

A dispatch from Salinas, Cal. , says : be cut. Spars for ship yards on the Clyde, in Scotland ,  
I I  While boring for artesian water, recently, on a lot are shipped from .Puget Sound. At a mill in Portland 

near the court house, a vein of natural gas was struck you may see the timbers, sawed, mortised, painted, an d 
at a depth of 84 ft. At the application of a lighted numbered, for bridges to be put together in Michigan, 
match, the flames rose to a heigHt of 10 ft. The gas Ohio, and Indiana. 
also escapes around the pipe at the surface, and doubt- Puget Sound cedar shingles are used in New York 
less also at all of the different joints on the pipe, as Stl!ote.. Four ships are loading to�day at. a Sound 
they are not sufficiently tight to hold it. There is wharf, all with lumber. One goes to London, the sec
about 70 ft. of mud and slush in the pipe, and of ond to Melbourne, the third to Valparaiso, the fourth . 
course the quantity of gas that would necessarily be to San Francisco. A test WaB made not long ago of 4 
required below the mud to force to the surface what is inch sticks of Washington fir, Michigan pine, and good 
constantly arising can only be conjectured. · white oak. The pine broke at 1,700 pounds, the white 

A. LARGE CACTUS AT ANTmES. 

" Gas ve�ns have been struck here at different places 
years ago, but there is considerable more pressure and 
quantity in this well than in any of the others. It is 
estimated that gas sufficient to illuminate the entire 
cit y ean be obtained from this veIn." 

The gas well struck · just outside the city limits of 
Ogden City, Utah, recently, is creating much excite
ment there. 

oak at 3,500 pounds, and 
the Washington fir at 4,300 
pounds. Engineers say the 
straining force and endur
ance· of this fir l u mber is 
greater than that of any 
other. When one of these 
monarchs of the coast for
est goes down, it shakes 
the .  ground like an eart4-
quake. Let it fall across 
a canyon, and it doesn't 
snap under the tremendous 
shock, but lies intact and 
rigid. 

There is a bridge in O re
gon across a rIP-vine 60 feet 
deep, made by spiking a 
plank on a tree where i t  
fell b y  accident. Where a 
windfall in "(;he forest has 
occurred, these great tim
bers lie so thick that the 
only way to cross is to walk 
on the trunks from 10 to 30 
feet above the g r o u n d .  
Lumbermen tell of . travel
ing for miles and not once . 
putting · their foot on the 
.,tIOil. In the old town of 
·Tacoma, where the 6ettIe
ment was · before the land 
company and the railroad 
made a city, .there is a 
church with a fir tree for a 
steeple. St. Peter founded 
his church on a rock. St. 
Peter's Church of Tacoma 
has a tree for its corner 
stone. This tree has been 
cut .off at a height of 50 
feet, and upon the top is 
the belfry. 

It • I 

Mine. of Bollvla. 

M. A. Carion, Belgian 
Consul-General at Santi
ago, in the last report . to 
his government, states that 
.the soil of Bolivia contains 
antimony, sulphur, bis
muth, cobalt, cinnabar, 
copper, i � 0 n , n i c k e I , 
ochers, gold under differ

ent forms, silver, saltpeter, salt, etc. 
Discoveries of coal have lately been reported from 

Calacots and Achumani,·  which are situated at a little 
distance from La Paz. Copper is frequently found un
der a form called charqui ; this consists · of sheets of 
copper similar in appearance to thin slices of sun-.oried 
meat, which is known as charqui, hence its appellation. 

Marble, and more particularly that transparent de-
e I • , • scription resembling alab8.!!ter, arid which is called 

Colloidal Cellolo.e. berenguelas, is frequently found, as are also earths 
Guignet states in the Oomptes �Rendus that cellulose suitable for .the manufacture of faiences, tiles, etc. , also 

is converted by sulphuric acid of 00° B. into a gelatin- kaolin, miperal waters, etc. 
ous transparent mass, which, when washed and dried, The principal copper mines are at Corocoro ; these 
forms a milky solution with water. This .solution con- yield (rom 1,500 to 2,000 tons annually. In the Royal 
tains colloidal cellulose, i8 unchlU)�d · on boiling,. and or Central Cordillera there are the silver mines of Es
t,. slightly dext�rotatory. The �1iulose can· be pre- mor

.� Santa Isabel de Potosi, Chocaza, Hlianchaca: 
cipitat.,d from the solution by the addition of salt, Potosi. Colquechaca, Portugalete, Poopo, Huannni, 
sulphuric acid, or a large quantity of alcohol ; it does Antequera, Colquiri, Illemani, Guania, and others. 
not reduce copper f!Olution, and gives no coloration In the mountain chains of Lipez there are the mines 
with iodine. If the water be evaporated, and the resi- of San Antonia, A scotan, etc. Tin often accompanies 
·due touched with a drop of sulphuric acId, the colloidal silver in these various mines. Thus . at Potosi there Js 
cellulose is transformed into the insoluble variety. a rich vein known under the na.me of La Bel Estano ; 
Artificial parchmeIit. or parchlIient paper, seems to at Oruro also t�ere is one known as San LoUis, and 
consist of ordinary cellulose in which the pores are there are others at Huanuni, Colquiri, and elsewherll. 
filled with this colloidal variety, and can be prepared The silver mines at Bolivia m ay be classed as follows : 
from filter paper by coating both sides with a solution (1) Huanchaca, the production of which is steadily 
of the colloidal cellulose, and then subjecting the coat- · increasing ; (2) ColqueC3h� (S) Oruro, (4)' Portugalete, 
ad paper to pressure between zinc pla.tes. and (5) Potosi. 
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Ititufific �tltri. cJu. 
Audlrax A.lbumeM. KOLECULAB ACTIONS.. 

In a commuuication to 'the British Medical Journal, Cohesioll arid adhesion are forces which hold toge� 
(October 12, p. 81 1), Mr. E. H. Hankin claims to have ther molecules or ultimate particles. Cohesion unites 
isolated from anthrax cultures an albumose that is molecules of the same nature. It is exerted strongly in 
capable of exercising a marked influence upon the solids, to a less degree in liquids, and very little in 
development of the anthrax disease. He stjl.tes that gases. 
when this albumose is injected into an animal in too' Heat causes the mutual repulsion of molecules, and 
large a. quantity, it appears to cause death more thus diminishes' the force of cohesion. Solids, when 
quickly than an injection of the most virulent anthrax 
spores ; but that when only a very small dose is in
jected, the system appears quickly to establish a toler
ance of the poison sufficient to protect it against the 

, subsequent action of the anthrax bacillus. If his con
clusion proves to be cQrrect, it would seem to point to 
an improvement in the method of vaccinating animals 
against anthrax and possibly against other diseases. 

Mr. Hankin states that he isolated the albumose 
from anthrax cultures by the ordinary chemical 
method of precipitating it from solution by the addi
tion of a large bulk of absolute alcohol, washing the 
precipitate thoroughly with absolute alcohol to remove 
ptomaines, drying, redissolving, and then filtering 
through a Cumberland filter. A rough colorimetric 
determination of the qnantity of the albumose in so
lution was made ' by comparing the biuret reaction 
with that of a peptone solution of known strength. 

.. . . . .  
The In�er.oll New Catalope. 

The Ingersoll-Sergeant Rock Drill Company, of New 
York, has just issued a new catalogue, No. 8, in their 
series, covering the most important features in the m in
ing of ores and coal, railroad tunneling and q uarrying. 

It is largely illustrated, not only with mining and ' 
quarrying machinery of the latel!t and most approved 
patterns, but aiso illustrates the American method of 
tun nel driving and subma.rine blasting, together with 
descriptions and adaptations of this clall'S of machinery 
to the vari�1I cOllditions required in drilling bard and 
soft rock, such as granite, limestone, marble, sand
stone, etc. A most important feature, that has hereto" 
fore beep left out of catalogues of this class of machin
ery, is the price. In this catalogue the price, at a 
small advance on the cost, is inserted throughout the 
whole list of articles needed for mining and quarrying 
purJ.lOl!es, so that miners at a distance and in foreign 
collntries can make up the cost of a complete mining 
plant without a tedious correspondenc@. The estimate 
sheets, with prices and shipping weights, are also a nov
'elty in catalogui,ng this cla�s of machinery. 

The record of experience is so arranged as to give at 
a glance the prominent points in the progress and cost 
of mining and tunneling. 

.. ' " ' " 
THE KOVlNG STOn OF BUENOS AYRES. 

The remarkable geological phenomenon which we 
reproduce in our engraving is located on the mountain 
of Tandil in the southern part of the Province of 
Buenos Ayres. It is 'called the moving stone, and is 
famous throughout South America.. 

',Phis enormous rock appears to be sustained on its 
base by an invisible axis, 
and ,  has an oscillating move
ment from east to west to and 
from the mountain, the power 
of a single man being suffi
cient to put itin motion. It 
measures 24 feet in height, 90 
feet in length, and 18 feet in 
breadth. It represents a vol
u m e  of over 5,000 cubic feet, 
and its approximate weight, 
as calculated, is 25 t{)ns. Its 
'figure is that of an irregular 
cone, and the base on which 
it rests has also the form of a 
cone which has a diameter of 
about 10 inches. When the 
wind blows from the south� 
east the movable stone sways, 
rises, and falls after the man
ner of the branch of a great 
tree.-La flustracion Espa-
nola. 

... . .. 
Rolling St one. o£ l'ftwada. 

These stones are spheroidal, 
abouUhe size of hickory nuts, 

. of magnetic ferruginous com
position, and are found in 
comparatively level regions 
where the surface is of rock. 

!l'hey collect in the bottoms 
ot shsllow; basins that abound 
i n soch localities, and lie hud
dled in bunches ,like eggs in a 
liIest. 

Distributed {)n a. floor or 

A DEMONSTRATION OF COHESION. 
strongly heated, expand, liquefy, and finally pass into 
a gaseous state, if not chemically changed at the tem
perature reached, e. g. , wood, leather, etc. The 
tenacity, hard neilS, and ' ductility of bodies is due to 
cohesion. 

The force of cohesion in liquids may be demonstrated 
by suspending a disk by a delicate filament of elastic 
rubber, noting the extension of the rubber, then 
placing the qisk in contact with a body of water, as 
shown �n t,he engraving, finally drawing upon the rub
ber until the disk separates from the water. It is 
found that a cOnsiderable extension of the rubber is 
required to detach the d isk. By a more delicate expe
riment, in which the disk is suspended from a scale 
beam, the force of cohesion may be accurately meas
ured. It is found by this expel'iment that the material 
of the disk has no influence on the result, but that the 
weight required to (jetach the disk varies with the 
nature of the liquill: , The fact tbat the disk retains a 
film of water after separation from the body of water 
shows that the force of cohesion of the water is less 
th an the force of its adhesion to the disk. 

Adhesion' is t.he term applied to the attraction be
tween the surfaces of two bodies. In the experiment 
illustrated the water adheres to the disk, and the force 
of adhesion i n  this caS6 is superior to the force of 
cohesion as manifested by the molecules 'of the water. 

THE MOVING STONE OF BUENOS AYRES. 

other level t!Ol'face, at distances not exceeding two or If the moistening of the disk by the water is prevented 
three feet. � jmlDediately commence moving toward ' by lycopodium distributed on the surface of the water, 
a �mmon .\er with amusing celerity, CAllsed, dOllbt- there can be no adhesion. 
leas. by the material of which they are compoeed. ' Two pieee8 0f plat,e glass pressed firmly together ad-

Ii is needlels to add that they &1'8 tlSoally devoid ot . From .. Bxperbnl!lltal -&l." by George )I. Bopklul. lluDD '.to IIIIIIII&. ' Qo. pIllIUIIwn, .... T •• 

(DECEMBER 7, 1889· 

Chloralamlde. 

The results following the administ ration of the new 
hypnotic, chloralamide, to a number_ of hospital pa
tients have been com municated by Dr. D. R. Paterson, 
of Cardiff , (Lancet, Oct. 26, p. 849). It was given in 
fourteen cases of insomnia., including simple Ijleepless
ness and that cOBsequent upon pht9i!!is, heart qisease, 
and enteric fever. Upon the w ' ' _thQ results ' ob
tained were encouraging, for aIthoug ttf� action of the 
amide is not quite so rapid as that of chloral hydrate, 
sleep coming on from half an hour to an hour after its 
ad ministration, this is considered to be more than com
pensated for by the almost entire absence of action 
upon the circulation, The ne w hypnotic, however, 
appears to be not quite free from some of the disad
vantages attending the use of others, SlOce in some in
stances doses of 30 grains and 45 grains were followed 
by giddiness, feeling of sickness, dryness of mouth and 
even slight delirium. As a rule, sleep lasting about 
eight hoors followed its administration, and in 'cases of 
phthisis its influence in restraining sweating was very 
marked ; but the insomnia and restlessness d ue to pai n '  
were little, if  a t  all, affected by It. Dr. Patel'SOn thinks 
some of the published doses to be much too large; at 
least to begin with, especially if the patient has, been 
ill some time. He has found that usuaHy from �30 to 
45 grains 's Rufficient for 8. man, while 20 to 30 grains 
will give sp t isfactory results in a woman. 

' 

• • • • • 
, Prevention o£ Snbway I!:xploalo ... 

The frequent explosions of gas in the electrical sub
ways in Chicago has led Professor Barrett, ihe city 
electrician, to devise a system of ventilation that has 
been put into use and found to work well .  One of the 
causes that led to the active effolit to find a way to 
ventilate the subways was that the escaping gas was 
finding its way, to a dangerous extent, into the city 
hall bUilding. The Western Electrician says that the 
arrangement is now in operation in the basement of 
the city building, and consists of a chamber at the end 
of a tunnel entering the building, through the sides 
or walls of which the cables are carried for distribu
tion, this cham ber being provided with an air inlet 
and a vent connected with a flue, and so arranged that 
all objectionable gases coming through the tunnel will 
be carried oil' through the flue without being dis�m,!n
ated through the building. It will be understood that 
the tunnel is laid from the main conduit of the system, 
and is designed to carry the necessary conductOTB to the building. This conduit opens into the chamber 
or apartment. A door is provided, so that entrance 
may be had to the chamber. The cables are carried 
through the walls or sides of the chamber in any con
venient manner, all spaces- about the cables &8 they' 

pass through the walls being 
practically air-tight, 80 that 

, there may be no escape of gas 
into the buildin�. An open
ing is provided between the 
cham ber and outside, and Ii 
flue leading to the top of the 
building carries away the gas. 
This flue is preferat>ly one of 
a stack of chimney� so that 
it, may be heated, thus caus
ing a strong draught of air 
though the cham ber.. Any gas 
which may ent�r the cham
ber will thul! be carried off 
through the flue. The gas in 
the c'onduits is also caused , to 
circulate, and dangers from 
explosions throughout t h e  
system, as well as in the build
ing, are avoided ; while -at 
the same timf;l ,any annoyan.ce 
from I!mall quantities of gas 
entering the , building � pre
vented. 'It is of importance 
to cause the ga"ses . thW)ugh
out the system of conduits to 
circulate. since they are usu, 
ally of such specific gravity 
that ventilation at the man
holes ' does not have the de
sired effect. This inventioI 
is applied to the- Ch icag<;) sys 
tem of underground conduits. 
and not oilly prevents ,the ex 
plosions in the building , to' 
which it was specially de 

signed, but is also beneficial 
'
throughout the system 

since no exploll'ions have. taken ' place at the manhole 
or at other buildings 'connected with the same aystell 
since its applic�tiQn, alld the injury to the cablell' hen 
tofore caused ' by the action of the gases has practi 
cally ceued. 
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RECENTLY . PATEN�ED mvENTIONS. 

Enpneerlnc. 

RoTARY ENGINE. - John B. Harris, 
Eutaw. Ala. The cylinder of this engine has radial 
slots into which inlet and outlet ports lead at oppoeite 
8Ides, the cylinder heads forming with the cylinder an
nular grooves into which the ports lead, and counecting 
with inlet and outlet pipes, while the piston is made 
star-shaped. 

ORE SEPARATOR. - Alonzo C. Camp
bell, Nashville, Tenn. This separator has a reCiprocat
ing pan with a perforated false bottom, hinged gates 
resting on the upper face of the bottom:, whIle there is a 
pipe for conducting water or air in the pan below the 
false bottom, with other novel features, the invention 
being an improvement on a former patented invention 
of the same mventor. 

VIBRATION RECORDER,. - John Milne, 
Croydon, Englaud. This is an instrument to be used 
ou locomotIves and cars to detect imperfectious in the 
track, aud for the examination of ' vibrations of build. 
iugs, there ' being a pend'llum to be operated by verti. 
cal vibrations, auoth�r peudulum by horizontal vibra· 
tions, and a third pendul\lm by hOrIzontal vibrations in 
a plane at right angles to that of the second pendu
lum, all working in combiuation with a record cylinder 
carried by a clock movement. 

Railway Appllance8. 

DUMPING CAR. - John Voegtline aI:\d 
Guetaf Btrgstrom, Republic, Mich. This invention 
provides an attachment designed to be readily applied 
to the ordinary form of platform car, whereby all such 
cars of a train may be dumped by the engine, the en
lIine being attached to a series of connected cords, when 
a slight forward pull of the engine 18 snllicient to dump 
all the cars. 

CAR COUPLING. - Andrew Drengson, 
Thomp8on, North Dak. In the drawhead of this cou p. 
ling a coupliug hook is pivotally mouuted, and there is 
an open reces� to receive the corresponding hool< of 
anotber car, a hook-raising device being arranged 
withiu tbe drawbead, the coupler operating automati
cally, and being arranged for manipnlation without tl:.e 
trainmeu going between the cars. 

Mechanical. 

SCREW DRIVER.-Charles G. Teubner, 
Lexingtou, Mo. This is a tool designed to clamp the 
head of a screw and hoid it in fixed positiou while It is 
beinl( driven iu, the rod forming the body of the screw 
driver being adapted to fit a braee or to be'received In a 
screw driver handle. 

FOOT POWER - James E. A d a m  s, 
Ocean Beach, N. J. A drum i s ,  rigidly connected to a' 
shaft on which a driving. wheel is loosely mounted, a 
jomted lever being connected to the drum aud a Imk 
connected to the drum and to the lever, the latter carry
ing a shoe arranged to engage ·the driving wheel, while 
bands connect the drum to the treadle and a spring, 
making a simple and cheap arrangement which can he 
run with little power. 

SAW TABLE. - J oseph M. B a k e r, 
Louisville, Ky. This invention provides a mechJl.1lism 
wher�by the material to be sawed may be automatically 
fed to the saws and suitably supported, there being a 
hopper at one side of 'a guide adjustal>Je laterally, and 
having spring presses adjustably supported at Its op
posite side, the hopper bemg adjustable both as to 
length and width, and to permit the feeding of thick 
or thin boards, one or mor" at a time. 

A grlcu1tu ral. 

HAY AND STRAW SLING.-Joseph W. 
Wood, Baraboo, Wi.. This iuvention covers a combi· 
nation of au improved form of hook with a bottom 
trip hay and straw sling formerly patented by the same 
inventor, makin!: a simple and effective device for bind
ing and elevating hay or straw, affordiug space to re
ceive the various ropes aud chains, and whereby the 
load may be wadlly released after it is deposited in the 
desired place. 

CHECK Row PLANTING.-Franklin L. 
Menefee, Aurelia, Iowa. This invention provides a 
reel for check row corn planters, for unwinding or 
taking up the check wire. and meaus for automatically 
shifting the wire as it is w<!und upon the reel, and the 
reel i. journaled upon a transverse bar rotating In the 
rear end of the truck frame of the planter, such bar 
being preferably the marker bar. 

Mlacellaneoua. 

SPOKE DRAWER. -John M. Germann, 
New York IJIty. This i s  a machine for drawing broken 
or damaged spokes from the hubs of wheels while re
pairing them, and has but few and simple parts, con. 
sisting of a couple of screws fitted to opposite threaded 
eyes of a spoke clamp, with foot or pressure plates 
adapted to bear upon the hub of the wheel. 

HORSE DETACHER. - W i  I I i a m B. 
Walker, Nevada, Mo. The sbafts have, recesses in 
which are fitted spring bolts, guide pulleys being sr· 
'ranged on the.shafts and cross' bar aud each bolt cou
nected to a cord passing to an operating cord, whereby 
the breechlng straps and tra�es of a harness may be 
quickly released shonld the horse become refractory 
and nncoutrollable. 

REMEDY FOR DYSPEPSIA.-Oscar F. 
George, Black Brook. N. Y. This is a medicine made 
up of three different mixtures, separately compounded 
and mixed to!!l)ther as described, and containing 
rlycerinp, pepsin, hydrochloric acid, oil of' anise seed, 
oil of gaultheria, cubebs, simple airnp, hydrastis 
canaden.is. and other IngredleJIta. 

LIFE BOAT.-Peter F'. Schenck, Nave
sink Highlands, N. J. This inven'tion Covers a rowing 
apparatu8 for use with closed Ufe ears or boats, the 
boat having an oar opening in which is fitted a fiexible 
diaphragm, while an oar with a hinged blade is ful· 
crumed to the hull and passed through the diaphragm, 
there rn;ing a latch on th� oar operative withiu the boat 
to lock th� blade in alignment with the oar body. 

RIDING SADDLE. - Jesse D. Padgitt, . 
DalliLs, Texas. In this saddle the tree is divided, with 
a shortened seat leather, and the s*,",p leathers, 
having a metallic straining piece upon them, pass eu
tirely across the tree in front, against the front edge of 
the seat leather. 

RIDING SADDLE. - Henry R u w a r  t, 
Jefferson City; Mo. This inveution provides a saddle
tree having a combined wood and metal fork and horn 
that is very strong in proportion to its weight, the metal 
fork being so made as to require but little metal to give 
the necessary strength to keep it from spreadin\( apart 
or breaking. 

GRAIN TURNER.-Siegfried Hirschler, 
Worms, Germany. This is a machine for turnin� 
barley or other grain while undergoiug germiuation 
during the manufacture of malt, the IIl3chine traveliug 
on rollers supported by longit.ndinal rails at the sides of 
the fioor, and its carriage havmg a wheel with shovels 
brauching in opposite directions, to turn the grain on 
the backward and forward motion. 

NEW BOOKS AND PUBLICATIONS. 

CHEMICAL TECHNOLOGY, OR CHEMISTRY 
IN ITS ApPLICA<rIONS TO A RTS AND 
MANUFACTURES. Edited by Charles 
Edward Grovefl'. F. R. S.,  and William 
Thorp, B.Sc. Vol. I. Fuel and its 
applications. By E. J. Mills, D.Sc. ,  
F.R.S., and F. J. Rowan, C. E. 
Philadelphia : P. Blakiston, Son & 
Co. 1889. Pp. xx, 802. Price $7.00. 

This the first volume of what will be one of the most 
important contributions to technical literature of the 
day. In it we find treated in detail and with very nu
merous illustrations, tabular statements. disgrams, and 
other adjuncts, the titular subject. Heating In its vari
ous modIfications as regards houses, factories, blast 
furnaces, boilers, kilns, cupolil.s, etc., finds a place. 
The methods of using liquid fuel are treated in great 
detail ,  and natural gas is included also. The subject 
of coal is supplemented by very numerous analyses of 
the coals of all paIts of the world, and a considerable 
portion of the book is devoted to direct experiments, as 
conducted in England and America, with various coals. 
The present volume is interestiug as a sample of the 
thoroughness with which the entire ground of chemical 
technology promises to be covered in this series. 

THERMODYNAMICS, HEAT MOTORS, AND 
REFRIGERATING MACHINES. By De 
Volson Wood, C. E. ,  M . A. Third 
edition. New York : John Wiley & 
Sons. 1889. Pp. xi, 452. Price $4. 

BALING PRESS. - Philip Steuerwald The subject of thermodynamics is treated in this 
and Albert Cording, Sannemin, nl. In this press the work hv the higher mathematics. Professor Wood is 
plunger is actu�ted hy an elliptical shaped power head, well known already to our readers from his important 
pi voted centrally to a cross bar secured to the frame, contributions to the SCIENTIJ'IO AMERICAN on this 
the inner end of a sweep being connected to the head and simnar subjects, and in this work the same high 
in such way that animals hitched to the sweep will . qualities as mathematiCian, reat!oner, and'expounder of 
rotate the head, the press being designed for 98&y ope. engineerlbg science are fonnd that have always been 
ration by farm hands or ordinary laborers. recognized in the articles above referred to. An ex

BEAM COMPASSES. - Henry W. Ol iver, 
New York City. This Is an improved drawing imple
ment combiniug various Jnstruments, the extension 
beam having an adjustable leg carrying a pointer, a 
knob' turniug loosely on the leg, a holder carrying a 
pen, pencil and other point. and a second knob held to 
tnrn loosely on the holder. 

BUTTON FASTENER.-John P. Hickey, 
Washington, D. O. This fastener is designed especially 
for fastening buttons to trousers and other garments, 
the shank beiug adapted to carry the button at one end 
and having its other end bent in peculiar shape, to be 
passed through the fabrIC and locked thereto. 

LACE FASTENER. - Martin N. Bail ey, 
New York Qity. This is a .fastener for laced shoes, 
made of a sinl(le piece of wire formed iuto a full coil 
and a pa�t.ial coli integral therewitu, to rest on the 
outer side of the shoe fiap, a hook· like extremity pass. 
ing through the 1Iap, and a coil resting npon its inner 
side, whereby with a single motion the lace is securely 
clamped. 

BAKER'S OVBN.-John Raney, Brook
lyn, N. Y. This is an oven in which there is no com. 
munication be�ween the baking chamber and furnace. 
throllgh the 1Ioor of the chamber, and is so constructed 
that the temperature of the baking chamber may be 
easily controlled, as required for different articles, with
out undue dlsturhance of the furnace fires. 

WALL POCKET. - George B a I d w i n, 
Wil�imantic, Conn. This pocket has an essentially U
shaped bottom to which standards are secured with 
grooves upon one face, into which fit detachable front 
and rear boards, makin� a simple and economical 
pocket for papers, scraps. etc. 

WINDOW SCREEN.-William D. Graves, 
Jr., Presque Isle, Me. This is a screen which may be 
extended lengthwise and have its ' sides continuous 
without shouldp.rs or offsets, so 'that the suface of. the 
frame adjacent to the sash will 1It, and pr<'vent the 
Ingress of fiiet! or other insects, the SCreen having end 
pieces attached to thll sectious offeetted to project the 
face of the screen el'6ae to the lower sash. 

\ � 
SHUTTER FAS�NER. - George Bensel 

and Otto T. Maier, New Orleans, La. This is a fasten_ 
ing which permits the opening of doors and shutters on 
which it is used from the outside iu case of 1Ire, pins 
supporting the lock and projecting to the ontside, and 
having an annular groove near the outer end, a collar 
on the outer end of the pin terminating at the groove. 

ROTARY FAN. - Oscar S. H e c k I e, 
Macon, Ga. This iuvention covers a construction by 
which the entire fan shafts and fans, in a serIes of fanB, 
can be adjusted and raised or lowered as desired, and 
readily secured iu their adjusted positioDS by set 
screws, the fans being adjustable to stand at any 
desired' angle, " while the construction . is strong and 
simple. 

CLOTHES P�N.-Charles Barlo w, Cook
shire, Quebec, Cauada. This invention relates to wire 
clothes pins, and is d"8igned to 80 improve the con
struction of the pins as to provide for the ready and ef
fective clampiug of heavy and light garments on the 
line . .  

COLORED FIRE.-John G. Stuttz, San 
Diego, Cal. 'Pl,lis invention re1&tes to a compound con
stituting ,a body for Hluminating or colored 1Ires, the 
body being a hard, compact mass that is harmless in 
burning. makes little or no smoke, and is also a !tood 
disinfectant, while it is designed to burn lonl!;er, 
brighter, and stronger' than any similar composition, 
the compo.ition not being affected by weather, and 
giving out little or no odor in burning. 

ANIMAL TRAP. - James F, Warnick, 
Eugene, Ore: ' This Is a self-setting devicll hy which 
rats and other rodents may be �ptured alive or thrown 
into a water tank and drowned, a trap board being 
pivoted at t.he front end of a frame, a screen-covered 
cylindrical roller engaging a pin in the trap board and 
there being a pivoted balt box in the rear of the trap, 
with other )lOvel featnru. 

ceedingly interesting portion of the work, and one 
which deserves 8pecial consideration, is Appendix I., 
on the lumi.niferous ether and the theoretical proper· 
ties of this hypothetical body. The second law of 
thermodynamics is treated in considerable detail, and 
as there is no subject in thermodynamics more worthy 
of study than this. its full treatment adds considerably 
to the value of the work. It is iIlnstrate4 where re
quired, and forms a very important contribution to the 
literature of technical science. 
EVERY DAY BIOGRAPHY. By Amelia J. 

Calver. New York : FowlAr & Wells 
Co. 1889. Pp. 378. Price $ 1 . 50. 

This compilation Is one which is of interest to all. In 
it, nnder every day of the year, are given the dates of 
thp births of eminent people in every department of life, 
especially those of literary men "and women. Th�s, 
under each day are found one or more n",mes of nota
bles bom upon that day. with an abstract 0,. the life of 
each, and date of dedth, in case the person or persons 
have expired. An analytical index and a separate al
phabetical one make all the names given easy of refer· 
ence and quickly to be found. 
RECENT ECONOMIC CHANGES AND THEIR 

EFFECT ON THE PRODUCTION AND 
DISTRIBUTION OF WEALTH AND THE 
WELL-BEING OF SOCIETY. By David 
A. We lls, LL. D. , D. C.L. New York : 
D. Aflpleton & Co. 1889. Pp. xii, 
493. Price $2. 

The science of political economy with reference to 
capital and labor, riches and poverty, forms the topic 
treated in this work. It is made of concrete and imme. 
diate interest by the consideration of the developments 
of modern times, such as the use of natnral ltRS.for fuel, 
chan"es In former industries, overproduction of iron, 
revol�tion in the carrylult trade, the evils of the bounty 
8y�tem, Inftuence of machiuery on wages, and other live 
topics. It is, evident from this very short r68Ume of 
the ground covered by it of what general interest it is. 
Mr. Wells is such a well-known authority on the sub
icct of which his book treats, and has pas�ed so much 
of his life in study upou the great political and national 
questions of the day, that this work will be sought after 
and.read with e_peclal relish by those who are interested 
iri,:Ilie well.being of society and who look to the con
tinuance and fortifying of onr best methods and the 
suppression of our national faults. 
TRANSACTIONS OF THE EIGHTEENTH 

AND NINETEENTH ANNUAL MEET
INGS OF THE KANSAS ACADEMY OF 
SCIENCE. Vol. X. Topeka, Kansas. 
1887. fp. 155. 

The tenth volume of the " Transactions "  shows well 
the active scientific life of our Western centers. It is 
devoted largely to geology, and will be fouud full of in
telesting scIentific information. 
CHEMISTRY : General, medical, . and 

pharmaceutical, including the chem
istry of the United States Pharmn.
copooia, By John Attfield, F. R. S. 
Ph iladelphia : Lea Brothers & Co. 
1888. Pp. 770. ,Price, cloth, $2. 75 ; 
leather $3.25. . 

Although the present work is primarily a manual of 
chemistry for the physician and ph/lrmaceutist, the 
topics it covers really Include all cbemistry, with ampli
IicaUou. on the subject that apply esPecially to medi
ca) "imd. pharmacentical work; in fact, the ground 
wnlch is somewhat neglecterl In the geiieral works is 
found covered here. The book, while in a certain sense 
a riM qua Mil. for the stndent of medical chemistry, 
will be found an admirable supplement to most of the 
larger chemistries for the general chemist. It is iUus· 
trat�d where reqnired. 
CYCLING ART, ENERGY, AND LOCOMO

TION. By Robert P. Scott. Phila
delphia : J. B. Lippincott Company. 
1889. Pp. 305. Price $2. . 

. The art ot cyclml( is properly one of the developments 
of tbe day. Rhas eo increased the power of locomo. 
tlon for men and women that in every region wbere tbe 
roads are at all suitable it has acquired astonishiIljl( ex
ttIIIIIm. III tile PreHlI! book tllll .ulljllet 11 tzeated in 

a manner that is at once lively, Intere�tiDg, and scien
tific. The possibilities ot the art are given due space, 
and the many ideas of inventors are illustratel\ and de
scribed, in some case. with a slight sarcasm that dis· 
plays fully the over-sangnine ideas of these persons. 
Tne book is illustrated with a great many diagrams and 
views of different types of wheels, not the least iuter
eatinl( being a portrait of the author upon his original 
velocipede of 1�9 and one of Gavin Dalzell mounted 
ou the " original rear driver safety " of 1845. The me
chanics of cycling are here given in admirable shape, 
and all scientific cyclers should read the book. 
PRA CTICAL ELECTRIC BELL FITTiNG. 

By F. C. Allsop. London and New 
Y ork : E. & F. N. Spon. 1889. Pp. 
xii, 142. Price $ 1 .25. 

The title of this work sufficiently Indicates Its scope. 
It is an eminently practical treatise on the work of fit
ting hOUBes wIth electric bells and general fire signaling 
device.: 141 illustrations are embodied In the text in the 
proper places to illustrate the matter treated. 

Received. 
THE WORLD ALMANAC. Burean of information, nearly · 300 pag!:s .. paper cover. Published by the New 

York Wona. Price 25 cents. 
BLlTE BoOK OF TRADE MARKS AND NEWSPAPERS. Also 

the law of libel. Lista of leading newspapers, 
dailies, weeklies, and monthlIes. Published by 
Messrs. H. P. Hubbard & Co., New Haveu, Conn. 

� Any of the above books may be purchased through 
this office. Send for new book catalogue just pub· 
lished. 

Address MUNN & Co., 361 Broadway, Np.w York. 
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S. A cottage tor $2,000 at West New Rochelle, N. Y. 
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The Sciimtific American Architects and Builders 
Edition is issued 1Jl,onthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hnndred ordinary book pages ; formiug, practi
cally, a large and splendid MAGAZINE OF ARCHITEC

TURE, richly adorned with' elegant plates in colors and 
with fine engravings, Illnetrating the mos� iuteresting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness. Cheapness, arid Convenience 
of this work. have won for it the LARGEST CIRCULATION 

of any Architectural publication in the world. Sold by 
all newsdealers. 
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.. 27Ie ch�for In86rlion und6r tAu head fa 0118 Dollar 
a lw]"or each ift8ll1'titm ;  alxmt eigkt WordB to a lw. 
Ad'M'tUem8nt8 mUBt be ·reCslMl at .publlcation qJJlc:e 
as earl'll as TkurBday .1Ii1mi1&(1 to appear.in n6ilJt iBsue. 
Capital will . be · furnished to place on the market a 

patented artIcle of undoubted merit. Address, with par. 
ticulars. box l23, Clevelaud. O. 

.. How to Make a Pateut Pay." Treats on how to in
vent. how to Interest capital. how to estimate the value 
of a patent, hiut. on selllug patents, on formatlou of 
stock companies, forms for assignments. 110en888. etc. 
Price, $1. J; F. Davl80n " Co., publl.hers, 1OO Broadway 
New York. Send for circular. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago. D1. 140 machines in .atlsfactory use. 

For best hoisting eugine. J. S. Mundy. Newark, N. J. 

as nsnal with gas wells, so as to lead the gas and water 
Into a larJI:C tank. where the gas wUl separate from the 
water and occupy the npper part of the tank, while the 
water settles at the bottOm and may be diocharged' 
through an inverted siphon, so as to retain any desired 
pressure in the tank. The tank should be strong 
enough to resist the pressnre of the well, when the out
lets are closed. In ibis way the fiow: of gas need not be 
wasted, and the well be made to dow only,when the JI:&B 
Is required for nee. 

(1571) V. M. writes : I have a new en· 
gine �X5, to run about 800 revolutions, takes steam " 
of stroke. What power will It develop at 100 pounds 
pressure? I want to get up a 1 Inch coli pipe boiler. 
How many colis and what length must they be to sup
ply this engine and not foam or prime injuriouslyP A. 
You will be able to d8T8lop about 5· horse power with 
your engine, and wUl not need less tban a four hone 
power boiler. See SCIBNTD'IO AluImcAN SUPPLBlIIENT, Guild & GarrIson, Brooklyn. N. Y., manufacture No. 702, for iIInstrated description of small coil and pipe steam pumps, vacuum pumps. vacuum apparatuB. air 

pomPll. ac.ld blowers. iUter pres. pomps, etc. boilers. which m"y be made on a larger. scale for yom 
purpose. See om advertising columna tor houses fur-For the latest improved diamond prospecting drills, nishing materlsls. addre88 the M. C. BnIlock Mfle. Co., Chl_o-. DI. 

PreBBes & Die •.  Ferracote Mach. Co. , Bridgeton, N. J. (1572) F. Van den B. writes : At a depth 
. The Holly Manufactnrlng Co .. of Lockport, N. Y., 

Will send their pamphlet, describing water works ma
ebinery. and containing reporl;s of teat •• on . applicatIon. 

(1582) W. L. ' B. as�s : Will the follow· 
ing engine yield four hone power : Diameter cylinder, 
• tn.; stroke cylinder, II in.;  revolntiona per minnte, 800; 
steam pressnre, 40 lb. : cntting olf at M stroke; auto. 
matic cut-olf. Please show ftgnring by which you art 
rive at rating of engine. A. ·The clearance should be 
Kiven. It maY 'be taken as II per cent for so 'small au 
engine. To obtain mean steam pressnre, let . 

P = total pressure = 40 lb. 
. 

C = clearance = say 0"25. 
(I = length to cut-01f = 1"26 inches. 
L = length of stroke = 5 inches. 

Then mean pressnre is equal to . 
P [(6+0) (1 + hyp. log �) - c:] :-

L 

to[110 (1 + hYP. l� ..!.. - O'25] . .  1"25 
5 

5 then hyp. log - = 1'8868, and 1'25 
reducing, we have as mean pressure llIl"68 lb. 

Area of cylinder = 12'00 square inOOes. 
0000 Piston travel = - = 250 feet. 12 Tuerk water motors at 12 Cortlandt St., New York. 

of 2,000 feet here In drilling oil wells we strike salt water, 
which riSeR to a height of 1,800 or 1.900 feet In the well. 
We are here about 1,000 feet above the level of the ocean, 
abont 900 feet above Pittsburg, Pat Now. where does It 
come from, and whence Its pressnre for snch an eleva- :12-00 X llIl" X ll!iO Screw machines, milling machines, and drill presses. tion P A. Water seeks Its own level. The water does 33.000 = 2'58Undlcated honoe power. From 

The Garvln Mach. Co., Lalght and Canal St ••• New York. not come from the sea, but probably from the Aile- this about 10 per cent. mult be subtracted for friction Hoisting Engines, Friction Clutch Pulleys, 'Cnt-ofi ghany mountaina and perhapa other hllla, llndlng Its and leakage . Coupl!ngs. The D. Frisbie Co .• 112 Liberty St .• N. Y. way throngh pervlons strata, on the prinCiple of the ar-
" How to Keep Boiltll'S Clean." Send your address tesian basin. (1583) J. L. writes :  A manufacturer, 

for free.
Il6 }i. bOOk. Jas. C. Hotchkl ••

.
• l3I Liberty St .• N . . Y •

• (1573) P. S. asks for a receipt for 
bumlng a large amount of soft coai has five chimneys 

M Laute In a row about 1Ifty feet apart, with two kilns leadiug &glc rna and Stereopticons of all pnces. making brewer's pitch. A. We give two formnlas' CI into each chimney. and the chimneys are about sixty Views Illustrating every sublect for public exhibitions, ( Light yellow.-Melt in an open boiler 100 pound� of etc. 1lr" .A  projltable InuriineBB !Of" a man with """,U capt.. • • • . feet high. The smoke from the chimneys carries a 
ta!. Also lanterns for home amu.ement. IiQ page cat&- plUe Pitch, and add With constant stirring 5 to 6 pou�ds large amount of soot, or lampblllck. which Is scattered 
100ue ;tree. McAllister, Optician, 49 Nassau St., N. Y. of caustic soda lye of 10· Baume. When frothing ceases over the immediate nelghborltoocl. making a great 

For the original Bogardus Universal Eccentric Mill, and the pitch is lU quiet fusion, it is po�red into iron nuisance. Now. if this party should build one large 
Foot and Power Presses. Drills. Shears, etc.. address J. �oulds. b. Brown.-Melt in an open boiler 00 pounds stack one hundred and twentY-dve feet high, the kilna 
S. " G. F. Slmp80n. 26 to 36 Rodney St.. Brookl:ru. N. Y. plUe pitch, 175 pounds brown resin. and 10 pounds all leading into it, would the smoke nuisance be ma-

Split Pnlleys at low prices, and of same str8UJl:th and heavy rectl1led resin oil. terially lessened. or would the same nuisance be more 
appearance as Whole Pulleys. Yocom " Son's Shafting (1574) W. H. H.'  M. asks : 1. What pre· distrlbuted r A. The one large'chlmney will not make 
W Ork8. DrInker St.. PJ4ade\pb1a, Pa. paration is nsed to give a glaze on enameled cards. less smoke. although it will carry tbe smoke to a higher 

. RulJlIer Beltf.ng, all 1iIzeB, 77� per cent from regular etc. ? A. The 1I1aze upon el!&meled cards Is made by point, so that It would be carried away In windy 
IisL. All kmds of Rubber Goods at low prices. John W. pressure upon a polished plate or rollers. The composl- weather. We recommend a better . method of manBJI:
Buckley. lli6 South Street. New York. tion· 1s chalk, clay, and a little starch. Good work is Ing the fires. There are smokeless furnaces for soft 
. J.IUr low pric:ea. On Iron Pipe. Valves, Gates; Fittings, not po88ible without elaborate acce�80rles. 2. A good . coal in uee. See SOIBlIITIJ'IO AluIRICAN. SUPPLBMBNT, 
Iron Bud Brass ('"",tlngs. and Plumbers' Supplil!ll. write solution for removing the blue from steel so as to leave Nos. 'it. 320, 4:U, for illustrated smoke-burninll fur. 
A. "  W. 8. Carr Co., 136 arid 140 Centre St . •  New York. as clean as before coloring. A. Try acetic'acid, or solu. paces. 

Steani Hammers. Improved Hydraulic Jacks, and Tube tion of chlorIde of tin (stannous chloride). (15840) W. H. B.-The government has 
lhpanders. R. Dudgeon. 24 Columbia St .. New Yorl<. (15i5) F. W. D. I¥lks for a cheap alloy not ofiered any reward for the discovery of perpetual 

that will run sharp, and not stick to an Iron mould. motioll. The power of a horse Is very varlsble. The 
Should be a ·Uttle harder than lead, and Jess expensive aver&JI:C of actual trials Is 20,000 lb. raised One foot high 
than the blsmnth alloys. A. Two parts tin to 1 part lead per minute, for continual work, the mecbanicai horse 
makl!ll a fine alloy. a little harder than lead. But for power being 33,000 lb. raised one foot per minute. 
very dne and sharp lines there Is nothing better than There Is a stronst possibility that iron fence po.ts wil l 
type metal ; 8 parts lead, 1 part antimony. and 1 to 2 come Into more general use in a few years. They are 
parts tin. now used to a limited extent for wile fences. and are 

HINTS TO CORRESPONDENTs. . (1576) J. W. C. asks the correct w� of III1bjects of several patents. Usefnl 91feet of wind· 
Name. and A.ddre •• must accompany all letters. spelling the name of .Stobs as related to th� \'\'Ire mills varies with their size ; small mills obtain about 40 

:r:�;!=!i,o:n���ff��:i':'tron. This is for our gauge. A. Stubs is the proper name. Stubs' gauge is per cent of the wind force, larger tnllls 50 per cent. 
Beferenee. to former articles or answers shonld correct, but as Mr. Stubs has made various ganges, such (1585) G. H. N. asks : Which is the give date of paper and page or number of qnestion. d ' tl I I I t' • - d h I h h ted f -II I f In .. 1111'1 ... not BnBwered fu reasonable time should es� on a ways requ res exp ana Ion. .... use ere tnost expans ve w en ea -BO t rawn ron, so t-

be repeated; . correspondents will bear in mind that It generally signl1les the Birmlnitham gauge. drawn Bessemer steel, hard drawn Bessemer steel, 
some anawers reqnire not a little research. and, (1577) J. G. W. asks for the cnbl'c con- or ordinary machine steeI P A. There is very little though we endeavor to reply to all. either by letter d I . b h or in this department, each mnst take his tum. tents 'of a hot air balloon to lift 900 pounds. A. A fair Ifference u expan810n y eat for iron or low steel 

Speelal Wn"en I •• formatlo ll on matters of supposition is that the air wonld be doubled In volume. with so little difference in the carbon element, which 
:=tt:J �3!��t�u:::':J��.interest cannot be Then each cubic foot would have a lifting power of 2Il8 decreases the amount of expansion. Its amount Is 

Selen,"le Amerleall Supplemell'. referred grains, or for 900 pounds nearly 5.800 cubic feet would less than � of an inch for each degree of difierence 
to may be had at the office. Price 10 cents each. be required. 2. The best low.prlced material. A. Cot. in temperatnre for 100 feet In length. the pure iron 

Book. referred to promptly snpplied on receipt of tou sheeting. 8. Quantity of material ? A. About 1500 haviug a greater expansion than the Bessemer and ma· 
1U1���.I. sent for llDInination should be distinctly square feet. •• Whether gores should rnn horizolltal chlnery steel. The dlflerence between hald and soft 

marked or labeled. or perpendicular? A. Perpendicular. 5. What dresslnlt steel Is imperceptible. 
(1567) W. S. asks : 1. What is Paris for material ? A. Good quality of varnish. See SUP- (1586) C. J. writes : Will you inform 

green? A. It is a complex salt of copper, arsenic acid, PLBlIfBNT, No. '126, for an excellent paper on halloon me how to take glass stoppers from bottles which are 
all d acetic acid. Sulphate of oopper 50 poonds and lime c.onstruction. 80 tight that the hand cannot tum or twist them. 
10 pounds are dissolved in vinegar 20 gallons. and a (1578) C. M. H. and C. C. B. are referred They were nsed to hold potassic carbonate, KICO., 
boiling hot solntion of white arsenic 50 pounds is added to answer to query No. 1324 for polishing horns, in our which is in them at present, also baric bydrate. Ba 
th�reto. the mixture is stirred. allowed to settle. and issue of September 28, 1889. . H"O.. A. The most radical way is to heat the necks in 
the residue is gronnd and powdered. This is Schwein- (1579) C. E. P. writes : Can you advise a gas or· alcohol da

f
me and try to twist the stoppers 

fnrth's green, and · adulterated forms Paris green. It while dolnll this. I carefully done, thls will some-
contsins before adulteration : me about procuring a "  No. 1 " receipt for mantlrac- times BUcceed where eve';' other method falls. There 

Copper oxide . . . . . . . . . . . . . . . . . . . . . 31'24 per cent. turing cider without apples, and also what Is US�II to is great danger of cracking the··bottles. A string may be make it keep fOr any length of timiI without becoming red I el b t t f te In th =�::d����: : : : : : : : : : : : : : . : : : :::�: :: " sourr . :�. AC:m � �:uec;i::he :rI:g :o�:d t:e:':� 
2; What Is London pUl')!lcr A. London pmple Is a A. Soft water . . . .  • • . • . .  . . • • .  . • •  • • •  • . • . . . • 25 pl. of the bottle, which Is then preBSed down and rubbed 
residue from the manufacture of aniline. Its color is Tartaric acid . . .. . . . . . . . . . . . . . . . . . . . . . .  2 1b. strongly back and forth nntU the neck Is very hot, 

. New Orleans sugar . . . . . . . . . . . . . . . . . O '  . . .  25 lb. when the stopper can sometimes be removed due to the dye, and It consists ess.entially of arsenic acid. • 

(1568) S. asks : Can a man by applying puti:t:�i�';;k '�ii;b�g' ��;,'��d '�IQ!:' stand (1587) '  G. M. T. asks for the best 
the same power on a 36 inch screwdriver tum a larger twenty·four hours. Then add three ga'lons spirits and means of borln't rubber stoppers. A. Use a sharp. 
screw or drive the same size screw farther into the wood let stand forty-eight hours. It will keep well If Bot ieft edlled brass tnbe as thin as possible, and Inbrlcated 
than· he can with one one-balf tbat length? Both screw. exposed to the air, and If the cask is sweet. There are with soap and water. The hole will be a little amaller 

. drivers are to be of the same material, the same size other and more complicated receipts in Dick's Encyclo· than the tube. It may be done by hand, or the tube 
bandle, and me at point. A. Yes. The large size pedla, which we can snpply for $5. may be chucIaid in a lathe. The tube Is to be rotated 
gives a better scope for power and grip. According to 1580) R. A. H. and others.-To get a and pressed against the stopper. 
one theory, the handle of the screwdriver. from itil out- line polish on snchstones as quartz, granite. etc., grind (1588) H. B. writes : Would you inform 
side edge to a line parallel with the center of the.screw, the surface on a grindstone, the last grinding being vely me as to the best method of producing a solid or Iml
forms a crank lever. With the longer handle the lever" light, and .then rub with ground pumice stone and tatlon gold plating, to be nsed cold (without battery) ? � thus obtained can be proportlon"tely increased by a water on the end of a piece of wood or on a pieCe Durability is not essential. A. Use an ethereaI solu. 
hardly perCeptible Inclination of the tool, not a1fecting of sole leather, llnIBhing with a piece of sole leather tion of gold chloride. Absolutely neutral stold chloride 
the hold of its bit in the slot of the screw. with oxide of tbi or rouge. wet. The same process Is di880lved In as little water as po8Bible, and Is placed 

(1569) G. W. asks if it is necessary for a will answer for polishing geological specimens, such In a separatOry funnel with three times its volume of 
stndent (taking a mecbanical drawing. courae) to make as coral. onyx, jasper, etc. A piece of felt or heavy etber. The funnel Is closed and the whole·rolled about 
free band sketches of wooden models, such as cubes woolen cloth tacked on a board a110 makes a good a few minutes. allowed to stand 24 hours, and the liquids 
and prisms and vases. Would it not .be better to make polisher. An Ordinary lapidary's outdt consists pf apo separated. The ethereal liquid Is kept in tightly closed 
free band sketches of parts of machinery and toolsr A. pliances not usna1}y kept on sale, but . which any _ bottles. 
The method of teaching shonld be adapted somewhat chine shop can readily fumlsh. You will need a frame (1�) A. L. S. asks : What to use to to the student's abilities. For a beginner the block SYII- with wheel shaft and spindle, with several lead lape. color leather a blood red, as need in making saddles. te!D IS ueed to rectify the eye. When the eye becomes one for coarse. and one for fin� emery, and o�e or more A: Brush the leather with a solution of sulphate of am. schooled to brlnst out block ligures with their edges f.or polishing. also a lap made with end wood on a chnck monia, and apply the dye. Use either aniline red or straight and at the proper anilies. or in pers�tive, It for polishing. and a leather pollaher, desirable for . extract of alkanet root (a1kanine). Work rapidly to is time to attack more complex ·  parts. If yon have .rounded work. A thin disk of copper mounted on or-
reached the stage of correct delineation, a higher style dinary lathe spindle Is used for . slitting with emery. prevent the dye penetrating the leather_. 
oUree band sketching Is In order. In using diamond dnst, which is emp,loyed in working (1590) G. H. B. asks . il salt added to 

· (1570) J. T. F. asks : How can gas be l)?" diamonds and In B'ome other .C&Iie!I, a sheet steel whitewash w�1 m�e It �ore . adhesive. and if IIlue 
separated from water and be stored up In a reservoir disk, very thin. should be Ill!ed. would still farther Improve ItP A. Salt Is often added. 
so ll8 to be nnder pressnre to be nsed &II fuel and Ughtt (1581) J. M. S.-You will probably not but does not lmprove · lt much. Glne Is nseful only In 
� ·in8tauce, ln the Brazos Bottoms (Texas) there are be able to solder a C&8.t lro.n kettle that ie cracked or I Indoor work. See aUlwer to qoery. '¥l'1 • .  

many artesian wells Wh
. 

ich th.row forth a stream of leaking • . it ls
. 

with mnch dilllriulty that pnre tin cim be . · (1591) A. B. F. asks if it pays to tar 
water and gas mixed. There Is ·enough gas to light made to stick to cast Iron; It wlIl not dow Into II,Ild _Oil ropes which are exposed to the weather and' In 
with &. mIitch. A. The well should be ·  piped, the &&me :.unIte � edaee of a crack or llli Ii emall , Julie, . ' , COnBtaIIt use, snch as hoisting electrfc .street·latnps. . .A. 
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Bnnning ropes should not be tarred. They do 11&'. 
as long as the untarred ropes. 

(1592) F. B. asks:  1. Is the Sharpie 
yacht boiler described In SUPPLBlIIENT. No. l82, large 
enongh for a � by 3 enJ:iner A. Yes. For a tri1le less 
speed than the Sharpie yacht, 2. What size feed pipe 
will It needr A. " in. feed pipe. 3. How heavy, and 

· what diameter. should the dywheel be? A. Flywheel 
size should .be governed by the room that you can make 
for it; 10 In. Is large enongh; about 15 lb. .4. Is a pump 
* by 1� tbe right size; or would it be better to run It 
from the crosshead. and what size plunger? A. 14 in. 
pnmp ; from the crosshead is best. 5. What pressnre 
will the boiler stand with safety? A. If boiler Is 
properly made. should be safe at 126 lb. prestlure. 6. At 
what speed should the engine be runr A. Engine sbou,ld 
run 250 revolutions per minute. 7. · What power will It 
be? A. Two horae power. 3. Will it bt\ necessary to 
have a heater? A. Not necessary to have a heater, but 
a heater properly constructed would modify the noise 
and nuisance of the exhaust. 9. What will destroy a 
wart on the eyelid, without Injury to the eye? A. We 
do. not know. Better consnlt a pbysician if the case is 
a very bad One. . 

(1593) W. G. H.-We know of nothing 
better to �amlsh new copper work than boiled linseed 
oil. It stands the weather as well as the best coach 
varnish: ·  although It doe@ not make qnite as smooth a 
surface. It Is mnch cheaper. Two coats are sulllcient. 
Let one dry thorougbly before the second is appli�. 

t1594) R. M. asks fOl: a. good gol�r 
gilt lacquer for polished brass work. A. Use lacq 
made of shellac and alcohol colored with dragon's ... 
blood or turmeric to suit your taste. 

(1595) J. N. H. asks: 1. How are tubes 
bent 80 as to have a cu"_ devoid of seams? A. They 
are generally lllied with lead or resin before bending, 
and afterward melted out, A spiral spring mandrel Is 
often used. 2. What can I do to make cast iron field 
magnets compete in e1llciency with wrought Iron In an 
electric motor r It is not convenient for me to make the 
cores of wrought iron. on account of shape. A. A deld 
magnet of soft gray cast iron answers a good 'purpose, 
but it Is not quite equal to wrought i.ron. 

(1596) Galatea.-The illusion of Galatea, 
a living head. changing into a, plaster bust. tben into a 
bunch of dowers. etc • • Is fully illustrated and described 
in our SUPPLBJlBNT, No. 630 • 

(1597) J. B. S.-The earth is assumed 
to be a great. magnet, or to have currents of electricity 
continually circulating aronnd it. to which the magnet 
arranges Itself at right anlties. The magnetic pole ill 
constantly changing its position. No cause for these 
phenomena. is known. 

(1598) J. E. B. - We believe the min
erai contains no metal of value. 

(1599) H. S. asks if there is any chemi
cal that is sensitive to rOO light and not to actinic: A. 
Not as regards cbemlcal change. Of course tbe heat of 
the red rays being greater than tbat of the more actillic 
rays may bring about chemical change by Increase of 
temperatnre. 

(1600) W. S. D. asks:  Is there any way 
to clean gold or stilt military braid r A. This i� a some· 
what uncertain operation. One old method was to 
bake the articles in a loaf of bread. . This was used for 
eparilettes. On extracting them from the bread, they 
came out cleaned. Another receipt is to rub the braid 
stretChed· out dat with the dnest powdered and .sifted 
borned alnm, applied with a soft rag. 

(1601) W. · H. H. asks how the follow· 
ing Inks are made: Green, violet, scarlet. black, blue. 
and brown, for automatic shading pens. How to put 
up the powders for makipg them ; and how waterproof 
inks are made, and how Is adhesive Ink made? A. All 
these inks are made with aniline colors for ·a buls, 
mixed with gum arabic and water. The powders are 
simply mlxtnres of aniline colors with powdered gu m 
arabic: Adhesive ink contains enongh gum arabic to 
give it body. For waterproof inks substitute for 
mucilage a solotion of shellac In strong borax. water. 

(1602) I.. H. H. asks: 1. Is there any 
practicable method of extracting the moisture from a 
current of air without the application of heat or cold. 
eo that by circulating in a circuit it could be applied for 
drying purposes? A. By passing the air over dr:r 
chloride of calcium, it will be deprived of moisture. 
Oil of vitriol will give the same ·result. From time to 
time new chemicals mDl!t be used. or the spent chloride 
of calCIUm may be revivlfted by drying at a high heat. 
2. 18 there any means of clesning a plaster centerpiece 
tbat has been discolored by smoker A. Have it 
cleaned and caicimlned by a good worknian. It will 
not stand hard scrubbing, and tbe smoke can never be 
perfectly remo�ed. . 

(1603) Ignorant asks : 1. How to nure 
corned beef? A. There are many receipts. We lllve 
one. To each gallon of water add 1� lb. salt, � lb. 
sugar, 14 onnce saltpeter. and � ounce potash. Boll, 
skim, and when I;old pom over the meat. 2. If when in 
pickle. it should freeze, would it Injure meat any? A. 
Freezing will not be likely to af[ect it if properly cured. 
A very severe cold will .be resisted on account of the 
presence of so mnch salt. 

(1604) M. J. B. asks how to keep store 
windows from sweating; our Windows are closed on m
side from top to bOttolD, and we use Siemens-Lundgren 
gas burner. A. Ventilate yonr windows from tIe top, 
or if possible arrange a ventllatmg hood over each 
bnrner, carrying tbe pr.oducts of combustion into the 
opeu air. These are the only radical cures. 

(1605) H. P. says : 1. I desire to experi· 
ment with a simple acoustic telephone. What amount 
of expansiou will there be in 500 teet of copper wire 
No. 20 in the change of temperature from coldest Win
ter to heat of summer? A. � inches for 100" cbanae 
In temperatme. 2. Can an electric bell be successfully 
mng 'over such a wire? A. Yes. 8. What woutd be 
the best way to arrange the battery, and what kind· of 
hatterY'would be best? A. Use an earth conneetionfor 
one circuit, and any of the batteries described In � • .  
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TD'lC AKBmcAlII and StlPPLBJIBlIIT. Nos. 869. ·ass. for 
electric bell work. (. What is the best method 01 
turning comers in snch a telephonef A, Tum the 
coiners with a double sUng of rubber. so as not to make 
a sharp or right angle. 1i • .  How long a line can be 

.used successfully? A- r.oo to 800 feet. 6. Wbat Is best 
material for diaphragm, and how targe should it be? A
Very thin steel or tin piaU, No: 80 to 32 wire gauge. var
u1shed. 3  to 4 inches diameter. 7. WIIel'8 can I tlnd a 
description of the simplest method of operating a num· 
ber of dials from one clock movement by electricity? 
A. See SClllNTDI'IO . AxlnuO .. Uf SUPPLIIJUlNT. No. 198, 
for illustrated description of electric e1ockwork. 8. Is 
�e use of pJatinum wire aheolutely necessary in eJec.
tric bells where there is slight friction between contacts. 
or in single-stroke bells f A- Platinum contsct points 
are not necessary for experimental work. 9. What is 
the price of platinum wire. ' say about 16 gauge. and 
where can it be obtained? A- Platinum wire,$10 to $l2 
per ounce.can be procured from H. M. Raynor, 25 Bond 
Street. New York. 10. Is It true that common flat Irons 
do not retain heat as well after having been in use a long 
tilU8f A. It is generally conceded. There is some mole
cular change by long heating of iron. 11. Does the 
recoil move the barrel of a gun at all before the chlln:e has 
left itt A. Yes ; the recoil commences at the instant of 
ignition or ftrst movement . of the ball. l2.. Is the 
movement caused by the lDertia of the charge or by 
the gased blowln.lr out of the muzzle? A. The pressure 
caused by the burning of the cbarge acts npon the ball to 
push it forward. and upon the breech area to push the 
gun backward nearly In the ratio of their weights. and 
is continued in a less degree while the gases are hlowlng 
from the muZzle. 18. Are there other causes? If so, 
please "tate them. aud ten which is the principal one. 
A- �tlon is the principal cause. . • 

(1606) J. L. W. asks:  Is there any' way 
of holding a fountain pen. the nozzle of which has 
become fastened f Have not snftlcleut grip In 1lngers to 
hold. A. Try a small llat piece of India rubber band. 
Or oot out of two pieces of wood two 2lOOVe8 that will 
slmest enctly Ilt the circle to be gripped.

' 
and KriP It 

between them. Oork may be used If clit of proper 
shape. If the grooves are too large or too small. th& 
barrel may break. 

(1607) W. G. M. asks : 1. Was the Ber
pollet boiler described in the S�JUINT of September 22, 1888. a success ? A. We do not know. That class of 
lDjection boilers have had many triais and as many 
failures. They choke np with tbe solution of mlnersl and 
other substancea In ordinary water and bum oot. 2. Oan 
.a barrel be made airtiiht so that froit can be sealed and 
preserved in It. and can It be Illied full of cold water and 
sealed so to exclude all air and not be In danger of 
borstinEi. being kept where It will not freeze f A. Pro· 
bably not, at least in 'a practicsl way. It is clilllcnit to 
make an absolntely perfect vacuum, even for experi
ments. and there is air In the pores of sll fruit, as well 
as in water In its natural state. 3. How 10nK from the 
seed will it take the mahogany tree to attain twelve 
inches In diameter. and at wbat Bize and how long till 
it witt begin to be vsluable if cultivated for prollt' A. ':Uhe tree cannot be ItI"Own here. It requires a troplcsl 

. or suh-troplCal climate, It is <if comparatively quick 
growth. but this varies according to ·the location and 
the kind of mahogany, some descriptions being spongy 
and of little value. Some trees attain an age of two 
hundred years. 4. O"n iron be melted by using char
cosl in place of cosl or coke' A. Yes; charcOal makes 
the best heat for melting Iron, and waa slways used be
fore the discovery of other kinds of �I. 5. If a two 
horse power eoglne propels a boat ten InIles per hour. 
at what speed will a fonr horse power engine propel it? 
A. The 4 horse power engine will propel the boat about 
13 miles per hour. provided that you also Increase the 
size of tbe wheel proportionally. 

(1608) T. S. K. asks : i. What makes a 
shotgun kick' A. The reaction of the shot and gases 
soiddenJyexpelled. 2. How does a spider get his web 
stretched from one side of the street to another? A. All 
of a spider's ways have not yet been explained. He is 
sopposed to take adV8llt� of wind in some of his 
operations for carrying his web Illaments. 

(1609) L. F. asks for a receipt for mak
iug bakinK powder. A. Mix 9 parts bicarbonate of soda. 
S parts tartaric acid. aud 10 parts rice lIour. Keep dry. 

(1610) C. G. ·H. writes : A claims that 
the compression curve of an indicator dia£ram from a 
cQudensing engine is caused by the gradosl destruction 
of the vacuum In the cylinder, which raises the pencil 
of the indicator to the atmospheric line. and that com
pression does not begin until the pencll reaches that 
point. the atmospheric line. B c1alDIs that the com
pression curve is caused by a portion of the exhaust 
steam being imprisoned In the cylinder by the closure 
of the exhaust valve before the piston reaches the end 
of its stroke. and is compresSed Into the clearance space. 
aod that compression does begin as soon as the exhaust 
valve closes. and that no vacuum reallV exists In the 
cylinder; the expansion hne ·falling below the atmo
spheric line Is the effect of the vacuum In the condenser. 
Which is right? A. A is nKbt. There ill no compres
sion 'on the vacuum side. The loss of the vacuum, 
which may be by leakage after the closing of the vslve. 
makes the appearaoce of compression, but. which Is 
only a relief. With a ',!l Inch vacunm there Is too little 
exhaust steam left in the i:ylinder at the closing of the 
port to produce compression. especislly if there is any 
material clearance. Leakage often makes very Intoxact 
work with theoretical linp-s on an indicator wet 

. .  
(1611) E. W. McD. asks for. a formula 

for the preparation of liquid glue for tableting pnrposes 
which .can be applied co:d and which will retain Its elas
ticity. A. Use solution of gutta pereha In bisulphide 
of carbon. 

(1612) J. H. C, asks if there is a moun
tain peak higher than Mt. Everest. A. Monnt Everest 
IS the highest, 29.002 feet. There waa a report of a 
higher mO\lntaln in the HlmAIaya gronp. of whleII We 
nave no exact information. 

(1613) F. R. asks for a formula for mak
Ing an Ink froll! wblch a copy can be taken. by uBloK 
the copying paper simply as thoogh It were blotting 
papt'r. t. 6 . • no press, no wetting. A. Use Anuine Ink 
I:Ontalnlnl a large proportion of glycerine. 

'to IlfVBI'.r0B8. 
. An experience of fort:r :rears, and the preparatiOn of 
more than one hundred thouaand applioatiOllll for pa
tents at home and abroad, enable us to" undllll'8tand the 
Ia ... s and praot1ce on both continents, and to P0888U un
equaled faclJltles for procuring patents everywhere. A 
a;rnopsis of the patent Ia_ of the United 8tatea and all 
forellrD countrlea ma:r be had on appll«*tlon, and P8I'IIOIII 
eontemptat\na the ll8Clll"lnlf of patents, either at home or 
abroad, are . invited to· write to ·  thts otIIce for prIcea, 
... hlch are low. In aooord8nce 1l'lth the ttmea.and our ex
tenBlve taollitlea for conductllllt the bu.IineaL Addrellll 
MUNN '" CO .. otIIce I!cJD'rDIC A.JoBIClAN. 881 Broad
�. New YorL 

INDEX OF INVENTIONS 
110r _hleh Le&&en .a&eo& o� &ll.e 

UBI&e • •  &&&8. were Gran& •• 
lfovember 19, 1889, 

AND B&CII BB.&BING THAT DATB. 

LSee note at end of list about coptea of thue patenta.] 
Acid. maklng dlox;rnaphthaliue monosulpho. M. 

Ulrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  41II.2Ii1 
Acid. makinJr paratoluldine sulpha. B. lIIIlIII8888r .. 41II.3IiII 
Air brake, F. LansberJr . . . . . . . . . . . . .  415,513 to 4111,617. 4!6,1i22 
Alarm. See Safe alar ... 
AlksIlea, elect.rol7zlulC ' IIIIts of the. Keruer '" 

Marx . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  4� 
Allo711 of C&IIt Iron and copper. mannfactnrlng 

the, H. Schneider . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .  416,656 
Allon of cast Iron and nlokel, manufactarlnlr the, 

H. Schneider . . . . . . . . . . . .. .. . . . . . . . . .  ; .... . . . . . . . . .  4l5,857 
Allo:ra of steel and copper. manufacturl ... the. H. 

Schneider; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l5,flM .Allo:ra of steel and nlo.tel. manufactlll'lnl! the, H. 
Schoelder . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  416,656 

Animal trap, G. w. Jtu� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'l6,561 
Animal trap, J. ". Warnlok . . . . . ... . . . . . . . . . . . . . . . . . . '15,488 
ArmatlJ18 oore for 'd6nam08 and motors. F. F. 

Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .. . . . .  4l5,s63 
Automatlo switch for cable roads. Roberts '" SeI-

bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . .  4l5,471 
Axle, divided car. O. anorman . . . . . . . . . . . . . . . . . . .  41lI,368 
Axles, apparatus for the manufacture of. H. 

Aiken . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . . . . 4l5,fO'l 
Axles. manufacturing. H. Aiken . . . . . . . . . . . . . . . . . . .  ill.1OS 
BaI10Il machine, ootton. J. L Bo:rer . . . . . . . . . . . . . . . . .  4111,288 
Baling preas, Steuerwald '" COrdiog . • • . • . • • • . •  ; . . . .  416,476 
Banjo. J. F. Bo ... er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415,320 
Baaket, 1tnlt, W. Pattin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ill,65l; 
Battery. See 1II1ectro-medlcsl batter:r. Galvanlo 

batter:r. Secondary battery. 
Bed bottom. sPrioll. J. Hancoo.t . . . . . . . . . . . . . . ... . . .  416,455 
Bedstead, invalid. L, L. .Loomis . . . . . . . . . . . . . . . . . . . . .  415.211 
Bevel. S. FranOlll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5,501i 
Blackboard and game board. combined. L. S. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41l!.311 
Bleacblng. L. Q. Brln . . .. . . . . . . . . . . . . . . . . ... . . . . . .  ; . . . . .  " 15.0 
Bleachl1lll: kelr. I'. B. Drown . . . . . . . . . . . . . . . . . . . . . . . . . 4l5,1111 
BlOCk. See Building block. Wlg blook. 

. Boller. See Steam boiler. 
Boller fnmace, steam. lII. Fales. .. . . . . . . . . . . . .  . . . .  . • •  416.6'11 
BoltiDII: i'eeI. 3. lII. Welch . . . . . , . . .  • . . . . . . .. . . . . . . . . . . .  .' 416. 
Book bolder. adjustablL G. F. S __ . . . . . . . . . . . . . . 416,588 
Bottle stopper. B. W. HaaeJhurst lit Ill . . . . . . . . . . . . . .  4l5,liO'I' 
Box. See Caah box. FIre sIarm box. JoumsI 

box. Stufllng box. 
Box paatlnll machine, C. E. Titua . . . . . . . . . . . . . . . . . ; • .  415,660 
Bracket. See Curtain bracket. 
Braiding machines. bobbin carrier for. B. Orlol .. . .. 416,311 
Brake. See Air brake. Car brake. Vehlole 

brake. Wagon brake. 
Brake apparatus for six wheeled truoks. G. West-

Inllhouse. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5,liIIII 
Brake operatlnll mechanism. E. Backus. . . .  . .. . . .  416,l1.'l8 
Brick drlloll rack. J. Dennis . . . . . . . . . . . . . . . . . .  .. . . . .  416,407 
Brick kiln. Thissen &; Aroold . . . . . . . . . . . . . . . . . . . . . . .  416,C82 
Brick machine, C. H. Horton . . . . . . . . ... . . . . . . . . . . .  4l5,2'10 
Brick macblne. W. Jahnson . . . . . . . . . . . . . . . . . . . .. . . . . 4111.843 
BridIle coupJing for s1l'ltoh rods. ute •• A. H. John-

son . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  4l6,3S8 
Brush. blacldng. C. N. Wilcox . . . . . . . . . . . . . . . . . . . . . . .  416,SM 
Buo.tle. L. Seiling. . .  . . . . . . . . . . . . . . . . . . . .  . .  . . . . .. . . . . .  4l5,lI52 

' BDIlIlY boot, C. J;lauer . . . . . . ... . .. . . . . . . . . . . .. . . . . . . .. . . .  '16,375 
BuUdlnll block or briCk. A. J. Judge . . . . . . . . . . . . . . .  05,IU2 
Bomer. 8ee Gaa burner. 
Button. J. T. Thornton . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . 4'15,6011 
Button faatener • .t. P. �cke:r . . . . . . . . . . . . . . . . . .  ,' . . . 4l5,469 
Button hole strlpa, millting. J. Stone . . . . . . . . . . . . . . . .  m.m 
Cable cu"e. carrier tracl; S. D. Northcutt . . . . • • • •  416,661 
Can testlnlC macblne, W. HlpperJlog . . . . .  : . . . . . . . . .. .  '4I$,200 
Can testlnll machine. tin. W. Hlpperllnll . . . . . . . . . . .  416,201 
Cans. apparatus for drylnlC tin. W. Hlpperllng . . • .  416,888 
Can •• expansion clamp for sheet metal. Lonll" &. 

08born . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41lI,M4 
Cans. safet:r nozzle for kerol!8De, F. Brink . . • • • • . .  416,009 
Cane cutter. R. R. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,234 
Cane. meaus for loadlDll and transportl .... 1'. O. 

Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l6,213 
Car and motor for electric raIIwa,.., suspended. 

L. J. COd:r . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .. . . . .  415,611 
Car brake, lIuld pressure. A. P. Masse:r . . . . . . . . . . .  415,214 
Car coupling. P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  415.289 
Car.coupllnlC. R. H. Dowll ... . . . . . . . . . . . . . . . . . . . . . . . .  ill.823 
Car coupllog. A. Drellll8On. . . .  . . .  . . . . . . . . . . . . . . .. . .  416.449 
Car coupling. B. G. Follansbee . . . . . .. . . . . , . . . . . . . . .  416,l!II. 
Car coupllolr. I. M. Jonea . . . . . . .. . . . . . . . . . . . . . . . .. . . .  4l5,295 
Car coupJlnll. M. J. LorrsIne . . . . . . . . . . . . . . . . . . . .. . . . . 41II.oou 
Car coupling. R8.ndlei.t '" Smith . .  ; . . . . . . .  : . . . . . . . . . .  416.834 
Car coupling. J. Sohultes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5,S13 
Car coupling. H. Sommerfeld . . . . . . . . . . . . . . . . . . . . . . .  4111.2211 
Oar door fasteoer. lIl'aln. C. H. '" J. P. lIImery ... . . .  415,688 
Car dnor. ltr&ln. C. D. Pettis . "  . . . . . . . . . . . . . . . . . . .. . . .  4l5.468 
Car. dumping. V08llf;lIne &; Bergstrom . . . . . . . . . . . .. . 415,48£ 
Car _. removable head rest for. W. Hill . . . . . . 416,828 
Car. stock. w. G. Avery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5.41H 
Car. stoCk. H. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  416,256 
Car ventilator. J. W. Fo ... ler . . . . . . . . . . . . . . . . . . . . . . . . . 4l5,86O 
Cars. device (or dumplDIr. C. F. WIlIOD . . .  , . . . .. . . . .  415,488 Cars, pipe conneQtlon for rall"':r. G. A.. Houston. 416,2'13 
Card. bosipeliB. W. W. OsId ... ell . . . . . ... : . . . . . . . . . . . . .  4J.6.380 
Card hold,r. McKensie '" GI.b80n . . . . .  : . . . . . . . . . . .  , . . .  4l5,88II Carda., top 'strlpp1n1l" .... nder for revolYlnll llat, C. 

A- M¥On . . . . . .  : . . . . . . . . . . ; . . . . . . . . . . . . .  , : .. . . . ..• 4l5,aIIO 
Carding engtne feeding meebanism. L. A; Peck. 

ham . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l6,ft51. 415,W .Carpet B1l'eeper. C. It. Stinson . . . . . . . . . . . . . . . . . . . . . . 4l5,4'/8 Carner. See8tra ... Clirrier. . . 
Cartr\da8 eJeeter fqr revolvtng I\rearms. H. M. 

Cald ... ell . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  " • . •  416,444 
Case. See Ticket caae. Watch 0&880 
Cash box. I. Pforzhelmer. . . . . . . . . . . . . . . . . . . . . . .  . . . .  4lli,II86 
Ca;h recorder. C. 111. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . .  ill,1i88 
Caster, H. V. I!mtth: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . .. 4l6,IIIII casting metalJ, mouldl fOr, C. Pa:ren. . . . . . . .  • . . . . . 06,3!18 

Cutlq platea · for · use .. eleetrodes of storage lI'urnace, J. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,8i9 . 
. batteries, mould for. C. Pa:ren . . . . . . . . . . . . . . .. . . 416,Si12 Furoace door. lII. A. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,512 CatamenlahaCk, W. R. '" C. Stelnmeta . . . . . . . . . . . . . 416,416 Fnrnaces, bumlnll coal In. E. Fales . . . . . . . . . . . . . . . . 415.ms 

Celluloid pIatea, coating. F. Bowell . . . . . . . . . . . . . . . . .  416,51l6 Furniture JOint. F. R. Beal . .  . . . . . . . . . . . . . . . . . . . . . . .. . 416.001 
Chain. drtve, M. M. SheJlaberger . . . . . . . . . . . . . . . . . . .  416,300 Galvanic batter),. J. lII. Watson . . . . . . . . . . . . . . . . . . . . . . 415,693 
Chair, See Dental chalr. Garment, S. R. Mll/ree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,6'/6 
Checkloll and imcbeeld ... device, J. Rob:r . . . . . . . . .  415,284 Gas. apparatus for . the manufacture of. J. M. 
Checkrein operative device. J. W. McMahon . . . . . .  415.681 • Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . .  415.560 
0hlseI for fOl'lllinJr mortises for drawer locks. 111. Gas bllrner for stoves ' and lIreplaCes. T. 

Halpbujer . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .  : . .... . . .  416,638 McSweeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415.U8 Churn. J. R. Bedell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  4111.356 Gas englne,·H. J. Hartllr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.L'l7 
Churn. CIapp &; Lo  ... . . . : . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  4l5,857 Gas llxture, H. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,5�0 
Ohurn, A. W. Du.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,tm4 Gas. manufacturing. J. M. Role . . . . . . . . . . . . . . . . . . . . .  415,56i 
Chnrnlnlr. J. W. Book ... slter . . . . . . . . . . . . . . . . . . . . . . . . .  416,23'l Gaa wasber, V. Kusnezov . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5.6l6 
CIgar trlIIlmlD/r 'aDd marldng machine, F. 111. Gate. See End lIate. 

Kaiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  416.M3 Generator. See Steam lI"enerator. 
Clamp. See Sapportlng olamp. Weldlng ctamp. G1&88 D:r means of the sand blast, machine for 
Ctaap" J. H. P1lldllllton . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  415,66'1 ornamenting. ·B. C. '" R. A. Tillrhman . . . . . . . . . . .  416.280 
Claap for waistband loops, S. Myers . . . . . . . . . . . . . . . m.m GlaaB. omamentlnll. B. C. &; R. A. Tilgbman . .  ; . . . .  416,229 
Cleaner. See Tube cleaner. Glasa, table for tbe manufactore ot plate, A. J. '" 
CJoth fOr the purpose of testing It. apparatus for J. M. S ... eeney. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5,228 

1l'lthdra1l'lng a thread from ... oven. M. Moura- Glue compoond. R. W. Jobnson . . . . . . . . . . . . . . . . . . . . .  416.lm 
dian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . .  415,98l Governor. enlllne. P. Bigelow . . . . . . . . . . . . . . . . . . .. . .  4l5.6& 

C10thea drter. lII. F. Rouse . . . . . . . . . . . . . . . . . . . . . . . .... . 4l5.28S Governor for lIuid compressor. orpumJlB, F. Lana-
C10thea pin, c. Barlo ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,18£ ,bem . . . . . . . . . . . . . . .  c . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 415.519 
Ooach Ir8&r, C. lII. Wnnck; . . . . . . .  : . . . . . . . . . . . . . . ... . . .  416,287 Grain binder. W. H. Berr:r . . . . . . . . . . . . . . . . . . . . . . . . . .  416.600 
Coal conve:rtnlr device, "- Boudreau . . . . . . . . . . . . . . . .  · 4l5,491l Grain turner. S. Hlrschler . . . . . . . . . . . . . . . . . . . . . . . . . . . H5,!I6(J 
Co1I'ee and tea pots, attachment for; 111. U. Thomp- Gripper. anxllIary; C. W. Hilton . . . . . . . . . . . . . . . . . . . . .  416.6:l9 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .... 415,1172 Halter. J. B. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; .  415,M6 
Collar pad, F. Althelde . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  4l5.318 Hame, C. G. Ortmayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.280 
Oolor. aao-blue, M. UlrIch . . . . . . . . . . . . . . . . . . . . . ... . . . .  4'1l1,258 Hame faatener. 111. C. Vale . . . . . . . . . . . . . . . . . . . . . . . . . . .  415,259 
Colored lire, J. G. Stutta . . . . . . . . . . . . .  : . . . . . . . . . .... . . .  416,479 HanlCer. See Tobacco banlter. 

. 

COmblnlC machines, nipper mecbanlsm for. Harrow. G. Gillies . '  . . ' . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  416.410 
McQueen &; Moores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415,346 Harrow aod Iaod leveler. H. Knight . . . . . . . . . . . . . . . .  416.645 

Compasses, beam. H. W. Oliver . . . . . . . . . . . . . . . . . .  : . .  4l5,466 Harvester and hosker. corn. J. P. Dunn . . . . . . . . . . . 416.242 
Compressor l'8IIulator. B. C. Sergeant. . . . . . . . . . . . .  4l5,a"/'O Harvester. llr&in. W. F. Olin . . . . . . . . . . . . . . . . . . . . . . . . .  415,279 
Conve:rer. splrsl. H. Birkholz . . . . . . . . . . . . . . . . . . . . . . . . 415,tm Hat formlnll" machine. S. C. Palmer . . . . . . . . . . . . . . .  415,217 
COnvelIna. oruamentlnlt. aod ·drylnll machine, F. Hat pouncing machine, R. l!IIckeme:rer . . . • . . • • . • • . · 416,248 

C. Damm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4J.5.2011 Hatcb ... ay door for elevators, Coe &; McBride . . . . . 415,618 
Cooler. See Water cooler. Ha:r sllnlls. device for binding and elevating. J.  
Coollnrr bolldlngs. eto.. devlce for. J. lII. Kea . . . .. . .  416,296 W. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . · 416.489 
Copy holder. J. A. McIntire . . . . . . . . . . . . . . . . . . . . .. . . . .  4l.5,55O Heater. See Feed ... ater heater. 
OordJlooJt, H. W. A·very . . . . . . . . . . . . . . . . . . . . . . . . . . . 415,2:15 Heater. J. Boma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  415,319 � foldl .... G. It. Wllaon . . . . . . . . . . . . . . . . . . . . . . . . .. . . 415,1m Heatlnll rallway oars or other structures. G. A. COantershaft,·F • .  Hart. . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . .  ill,288 Houston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,212 
ConPllng. See Bridge conpllolr. Car coupllnll. Heating railway cars or other skuetures b:r the 

Hose coupliDa. Pipe cOllp\lug. Shaft · coop- llII:enc), of nve ' or exhaust steam. Houston &; 
ling. Hackney . . . . . . . . . . : . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  416,2'll 

Co ... tall holder, G. Marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.6'1'1 Heel and 80le edIle blacking macbioe. C. F. Lelll"h-
Crate, A. 11. Ha ... ea. . . .  .. . . . . . . . . . . . . . .  . . . . .  . .  . . . . .  415,36"4 ton . . . . . . . . . . . . . . . . . . . . . , . . . . . .  ; . ;  . . . . . . . . , . .. . . . .  415.6'74 
Crupper. W. lII. BecIl:er . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  416.268 Heel bnrnishlng machine, J. M. Glmson et III . . . . . 41:;.340 
Crutch. J. W. Howgate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.511 Heel machine. F. F. Ra)'JDOnd. 24 . . .  : . . . . . . . . . . . . . . .  ·415.55I! 
Coltlvator. J. Lawrie . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4l5,MO Heels. compressing and attachlog. F. F. RaJ'" 
Cultivator or plo .... G. W. Doolittle . . . . . . . . . . . . . ... . .  415.308 mond. 24 . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  4l5.56O 
Oup. See Dental Impresslou cup. Heellnrr machine, C. W. Glidden lit at . . . . . .  ; . . . . . . . .  415.670 
Cupola and btaat furnace. G. Ihasen . . . . . . . . . . . . . . . .  415.206 Hinge, sprlllj\". G. W. Warner . . . . . . . . . . . . . . . . . . . . . . . .  4l6,2S2 
Curtain bracket, adjuatable. G. MoKean . . . . . . . . ... . 415.680 Holder. See Book hoider. Card holder. Cop:r 
Curta\n ring attachment. N B. Allen . . . . . . . . . . . .. . . 416,432 bolder. 0011' tall holder. File or document 
Cutter. See Cane cutter. Feed cutter. Kraut holder. Flag stair holder. Paper bllll holder • 

cutter. Paper cutter. Twlue cutter. Wire Paper holder. Paper roll holder. Racket 
cutter. 

. 
holder. Ribbon holder. Sash holder. TwIne 

CuttlnlC ,r888. A. V. Stevens.· . . . . . . . . . . . . . . . . . . . . . . . .  416,477 holder. 
Delivery machloe, H. S. Heath . . . . . . . . . . . . . . . . .. . . . .  4l5,iI41 Hook. See Cord book. Snap hook. 
Deotsl chalr. T. J. Carrlo.t . . . . . . . . . . . . . . . .  : . . . . .  : . . . .  416,811'l Horse power. W. M. Mllro:r . . . . . . . . . . . . . . . . . . . . . . . . . .  416.216 
Dental lmp1'888!on cup, G. M. Weirich . . . . . . . . . . . . .  416,li1l4. Hose coupllnll. I!'. Laosbel'll' . . . . . . . . . . . . . . . . . . . . . .  : . . .  415.518 
DentsI plDllller. B. S. Byrues . . . . . . . . . . . . . . . . . . . . . . . 4J.5.495 Hnb. "ailron. J. E. Fitts . :  . . . . . . . . . . . . . . . . . . . . . . .  : . . .  416,503 
Digger. See Potato digger. Hydrocarbon or gl&s engine, J. Charter . . . . . .  : . • . . . .  415.4(6 
Disb drainer. D. Guptill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,634 Indicator 10ck. · I!', "Eirlie . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . 415 •. lIiS 
Distilling apparatus. A. J. S ... eene:r . . . . . . . . . . . . . . . . ill.227 Injector; I,. B. Bourquln� . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4lli.Ul 
Door check. W. W. Atteberry . . . . . . . . . . . . . . . . . . . . . . .  416.356 Inkstand. J. u..Ha:rden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41.;.211.l 
Door lqck. I. R. Lash . • • •  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ill,210 Insolated condoctor. J. A.. Wetmore . . . . . . . . . . . .. . .  416.262 
Draught attachment for vehicles. spring, H. Bar- Insulator, J. Fowler . . . . . . . . . . . . . . . .. . . . .  . . . . . . . . .  . . .  416.00' 

ber . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  :.. . . . .  416.818 losulator for electric batteries, O. Pa:ren. . . . . . . . . . 4l5,333 
Dranght equall8er. T. R. Wild . . . . . . . . . . . . . . . .. .. . . .  416.662 ·  IronlolC table and clothea rack, combined. 111. O. 
Draw\na" table. J. A. F. Svenson . . . . . . . . . . . . . . . . . . . .  ill.6111 Rood : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.562 
DredJl\ng· llIaoblne, T. Z. COle . . . . . . . .  416,OOI. 415,61ll. 415.620 Jack. See Llftlnlr Jack. 
Drier. See Clothes drier. . Jars. etc .• cleaner for fruit. S. W. l!Irwlo . . . . . . . . ... . 415.625 
Drill. 111. M. BroWn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  416,610 Jars. mean. for oloslnlt tbe moutbs ot fruit or 
Dust collector. D. G. Belts . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,l!88 . otber. C. Moore. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,278 
1II1ectric machine, d:rnamo. T. lII. Daniels. Jr . . . . .. . ill.lIIO Joint. See Furnltore · joint. Rall ... a:r rail joint. 
1II1ectric meter. P. S. Bates . . . . . . . . . . . . . . . . . . . . . . . .. . .  416.49l Slip joint. 
lIIIectric meter. B. W. Siemens . . . . . . . . . . . . . . . . . . . . . . . 415,57'1' Jollie and Jollie mould. T. C. Budd . . . . . . . . . .  : . . . . . .  4Li.443 
l!IIectric motor. H. B. Pullman . . . . . . . . . . . . . . . . . . . . .  415.350 J ournal boil: and bearlilK. J. F. Morell . . . . . . . . . . . . 415,541. 
Electrlc motor govemor. C. L. Jaager . . . . . . . . .  : . . . .  415.641 Kelr. W. Hathe .. . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . .  415.M5 
lIIIectric switoh, antomatl", G. H. Whlttl ... bam • •  416,487 Key. J • . F. ·Mebren. . . . . . .  . . . . . . . . . . . . . . . . . . • . . . . . . . . . 415.412 
Electrlo 1l'lre8,  pole for. L. R. Greene . . . . . ... 4111.324. 416,825 Kiln. See BriCk kiln. 
lIIIectro-medlcsl battery. F. Moreton . . . . . . . . . . . . .. . .  '15.846 Knife. See Flnlrernall knife. 
1II1eetrodea for secondar:r batterlea. C. Payen . . . . . .  415,S29 K .... ut cntter. J. I,. Parker . . . . . . . . . . . . . . . . . . . . . . . .. . . 415.682 
lIIIectrodes for secondary batteries. construetlnll. Lace fasteuer. M. N; Balle:r . . . . . . . . . . . . . . . : . . . . . . . . . . 410.43.1 

W. H. Allen . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . .. . .  416.400 Lamp. arc. C. 111. Scribner . . . . . . . . . . . . . . . . . . . . 415,571. 415.572 
l!IIevator buoket. H. W. Aver:r . . . . . . . . . . . . . . . . . . . . . .  416,285 Lamp. blo ... plpe. W. P. Butler . . . . . . . . . . . . . . . . . . . . . . .  415.618 
lIInamellolt metal surfaces. C: A. W. Vollratb ... . . .  4l5.480 Lamp. ceotral draulIht. Z. Davl . . . . . . . . . . . . . . . . . . . . . 4Ia.502 
End p+..e. "'IIIIiOO. A. E. Beason (r) . . . .  . .  . . . . . . . . . .  1l.OCO Lamp headlllrht, electrli, arc • .  McDonald /I; Cain . . .  4lli.252 
Enll"lne. See Gaa 8DI(Ine. Hydrocarbon or gaa Lamp. Incandescent. J . Reese . . . . . . . . . . . . . . . . . . . . . . 416.as.; 

elllline. Pomplng enll"lne. Rotar:r eoglne. Lamp shade. W. S. Berg . . . . . . . . . . . . . . . . . : . . . . . .. . . . .  415.602 
Steam engine. Traction eoldne. Lamp. spray. A. Sbedlock . . . . . . . . . . . . . . . . . . . . . . . . . .  416,398 

lIInllille safet:r stoP. L. B. Learoyd . . . . . . . . . . . . . . . . . .  4l5.2'1'1 Lamp wick raiser. A. Taplin . . . . . . . . . . . . . . . . . . . . . . . . . 416,401) 
Eo.n-avlng mllchlne, T. C. Eberhardt • • • • • • • • • • • • • 416,450 Lamps. spark arrest.er for electric. J. R. Farmer . .  4l5,628 
Eraser. R. O. Brolin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5,S7'1' Lanolin powder. J. QOllllillo . . . . . . . . . . . . . . . . . . . . . . . . . .  415,851 
EvaflOratlng apparatliS; G. W; Lee . . . . . . . . . . . .. � . . . . 4l6,Ml J,aritern. N. M. Cra ... ford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416.289 
Evaporator. See SUllar sap evapOrator. Lantern. signal. J .  A. Hyde . . . . . . . . . .  : . . . . . . . . . . . .  : . .  416.205 
lIIxtenBlon table, H. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Jb.3'l6 Lathea. counter ·reat for. J. J. Peard . . . . . . . . . . . . . . . . 4l5,2111-
Fabric. See Wire fabric. Life-boats. rowing apparatus for. P. F. Scheock . . 416.414 
Fan. rotary. O. S. Heckle . . . . . . . . . . . . . . . . . . . . . ... . . .  416,458 Lifting JaCk. C; TindalL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416.68'1' 
Feed cutter. P. Bostrom . . . . . . . . . . . . . . . . . . . . . . . ... . . . .  416,405 Light. ' See Lamp headlllrbt. . 
Feed trough attachment. M. Micheis . . . . . . . . . . . . . . .  416,392 Liquid receptacle. F. W. Wolf . . . . . . . . . . . . . . . . . . . . . . .  415� 
Feed .,.ater heater. G. W. Penn . . . . . . . . . . . . . . . .... . . . 416.264 Look. See 1?0or lock. Iodlcator lOCk. Nut lock. 
Feeder. automatic horse, W. P. Kellen . . . . . . . . . . . .416,389 Permutation lock. 
Fence. J. B. Bradford . . . . . . . . . . . . . : . . . . . . . . .  : . . . . . . . .  415.238 LOll tnruer. T. !!; Wilkin . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4u;,s15 
Fence, W. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.616 Loom liheddlng mechaoism. G. W. Sta6ord . . . . . . . .  416,686 
Fence. C. F. Daruell . . . . . . . . . .  ; . . . . . . . . . . . . . . . . 415.382. 416,389 Manure. liquid. J . J: Hanselman . . . . . . . . . . . . . . . . . . . .  '15.2016 
Fence, Parsons &; Prickett . . . . . . . . . . . . . . . . . .  h . . . . . .  415.420 MeaBure. llraln. H. W. Gipple . . . . . . . . . . . . . . . . . . . . ... . 4l5.2112 
Fence machloe, wire. P. W. Cook . . . . . . . . . . . . . . . . . . . 4l5,240 Measuring and examining cloth. machl.e for. W. 
Fence post. J. A. Dangbert:r . . . . . . . . . . . . . . . . . . . . . . . . 415,266 Hebdon . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . '415.1108 
Fence 1l'Ire stretcher. J. Hnnter . . . . . . . . . . . . . . . . . . . .  4l6,640 Meehanlca1 movement. J. C. Fowler . . . . . . . . . .. . . . . . 416.6S0 
File for locomotive engineers. train order. H. C. Metal plates, manufacturing porous. C. Payen . • . •  416,638 

CUmlngham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 416,1611 Metal plates. producing crystallized. C. Payen. 
File or document holder. E. ·W. WOodr1jl1f. . . . . . . . . .  416,429 415.S47 to ill,349 
Filter. self-cleanloll. W. Matber . . . . . . . . . . . . . . . . . . . .  410.648 Metal plates. produclnlC ' porous . crystallized. C. 
Flngernall knlfe. S. E. Jones . . . . . . . . . . . . . . . . . . . . . . .  416,462 Pa,.en . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .. . . . . .  416,683 
Fire alarm bOx. G. L. Fqote . . . . . . .  : . ... . . . . . . . . . . . . . . .  415.629 Metal POBt. O. B. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416,as4 
Firearm, 1!ree.cb'loaddlnll. c. J • . 1IIbbets . . . . . . . . . . . .  416.451 Metals. electro-depo81tlon of. W. Siemens . . . . . . . . . . 416,1>76 
Flr8!'rm .• b.l'88!lh�loa4lng .• B. S. Herrmann . . . . . . . . . . 411i,5OO Meter. See llllectric meter. ' . 
Fire escapea, expsndlng apparatus for. G. Ed- Mill appliance. H: Alkeu . . . . . . . . . . . . . . . . .. . . . .  416.401.. 4111.66:1 ·"'alas . . . . . . . , . . . . . . . . . . . . . . .  . . . . .  . .  . . . . . . . . . .. . . . . 415.68'7 Mlterlnll machine. Hauel.en /I; Boberlle . . . . . . . . . . . . 415.fla7 
Fire kll\4ler. C. W. Walters . . . . . . . . . . . . . . . . . . . . . . . . . .  415.131 Mould. See Sectional monld. 
Fire.' ... ater system for ProteetlnlC bnll4lnllB Mop wrlnll"er. C. Gllimann . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415.195 

lilralnst, M. Mllllinu. . . . . . • • . • • • • • • • • • • .  . . •  • .  • •  . .. . .  416,m Motor. See l!Ilectrlc motor. 
Fish globe. G. A. Gunther . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4L;,Ii06 Mo ... er. A. R:ran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4J6,3611 
Fishlllll rod aod reel. E. P. FoUett . . . . . . . . . . . . . . . . . . 416,822 Nail machine. 1l'Ire. W. Taylor . . . . . . . . . . . . . . . . .  ; .. . .  415.48()" 
FlaIl stalr hulder. E. Rted . . . . . . . . . . . . . . . . . . . . . . . . .  415.220 Naillnll macblne. J. lII. Klmball . .  . . . . .  : . . . . . . . .. . . .  415.6'12 
Floors, constrnctlon of lIreproof. M. Fa ... cstt. • . • • .  416.939 Needle. hooked or throated. J. M. Merro ... . . . .  , • • . •  411>,810 
Flue scraper, V. Radsplnner .. . . : . . . . . . . . . . . . . . . . . . . .  416,382 Nlcotloe collector. E. A. Wuterlch . . . . . . . . . . . . ... . . .  415.tIIO 
Flushing deylce. automatic. H. C. Weeden.· . . . . . . . 415.2IIl Nut lock. W. H. Trammel . . . . . . . . . . . . . . . . . . : . . . .. . . .  4l5,51l1 . 
lI'oot po ... er. J. II. Adams . . .  , . . . . . . . . . . . . . . .  , . . . . . . . . 411;,L'l1 Ointment. R. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .. . . 415.208 
lI'oot8toOl and Cuspidor. combloed, C. Golden ... . . .  416,36l Ordnance. bydraullc I\l'ake for checldng and con-
Frame. See Photol(raph frame. Ratchet drtll trolling tbe recoil of. H. Schneider . . . . . . ... . . . . 415,56\1 ' 

frame. Splnnlnll frlUlle. Ore .concentrator. J. Gray . . . . . . . . . .  :. . . . . . . . . . . .  .. .. 416.454 
Fume, appar&tU8 for reIlniDIr. F. L. Bartlett . . . . . .  41P.lB6 Ore pulverizer. J. · E. Westlake . . .. . . . . . . . . . . . . . . . . . . .  4J.5.261 
Funnel. measuriDlC. M. B. Schneid .... . . . . . . . . . . . . . . .  ill.312 Ore seParator. A- C. Campbell . . . . . . . . . . . . . . . . . . . . . 415,445 
Furnace. See Boller tumace. Cupola and btaat Ol1lan attachment. R. B. Stone : . . .  • . • • • . • .  . . . .. . . . .  416.420 

tumace. Ornamentlnll aurfa088, P. S. WIck . . . . . . . . . . . . . . . . . . 4l.�.421 l!'lIrIlA08, G. A- (lIarIl: . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  ; . . . .  41_ Oven, baker's, J. Ba:rne:r . . . . . . .. . . . . . . . . . . . . . . .. . . . . .  l5.8 
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Ovens, heat eqoallzer for. G •
. 

R. Mooll. . . . . . . . .. . . .  4l6,64II Pad. See Collar pad. 
Paddlewheel for ves8els. R. Bucber . . . . . . . . . . . . . . . .  415.611 
Padlock, W. �'. Beasley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415.181 
Paper. apparatus for dellverlnll sheet, F. Hart . . . . 415,281 
Paper. b&ll holder. 6: 'L. Kennedy . . . . . . . . . . . . . . . . . . .  4llI.46:1 
Paper cutter. �, .. W. Drosten (r) . . . . . . . . . . . . . . . ll,DU, U.042 
Paper holder and cutter. roll. L. Ehrlieb (r) . . . . _ .  1l.l!.'3 
Paper holder and cutter. roll. A. F. Hendersbott .. 4lli.199 
Paper roll bolder and cutter, III. B. Weston . . . . . . . 4l5,23S 
Perfume distrlbutinlr device, automatic, L. C. 

Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415,660 
Permutation lock. C. �'. Bllblmer . . . . . . . . . . . . . . . . .. . .  415.492 

. Permutatioll lock, E. A. Lapp . . . . . . . . . . . . . . . . . . . . . . . 415.647 
. Pbonollraph recorder and reproducer. L. S. Clarke 415.499 

Pbotograpb frame, L. H. Orr . . . . . . . . . . . . . . . . . . . . . . . . 415,552 
Plano action. Stnsrt &; Willard . . . . . • .• :. . . . . . . . . . . . 41b.426 
Pigments. apparatus for manufaciturlnll. F. L. 

Bartlett . . . . . .  . .  . . . . .  . . . . . . . .  . . . . . . .  • . . . . . . . . . . . . . . 446,185 
Pin. See Clothes pin. 
Pipe coupllnll. cone and screw. J. J. HOlian . . . . . . : 415.d8'1 
Pipe expander, Z. L. Chadbourne . . . . . . . . . . . . . . . . . . .  4ui.498 
Pipe nipples. machille for threading. H. C. Walter: . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 415.Ml2 
Planing machine, F. H. Garvertcb ... . . . . . . . . . . . . . . . . 410.681 
Plant protector. foldlllil. W. K. Hawks . . . . . . . . . . . . .  41a;618 
Planters. reel for check row oorn. F. L. Menefee.; 415.464 
Plow. J. L. Dykes . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . .  415.4011 
Plow. O. A . Essill . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .  4lli.244 
Plow. E. B. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.24.Q 
Plow. J. Lenhart . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 415,542 
Plow. wb·eal. L. Luppen . . . .. . . . . . . . . . . . . o o  . . . . . . . . . . . .  415,250 
Pocketbook. E. Schnopp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.668 
Pole attacbment for·vehlcle •• F. Splltt8to.er . . . . . .  4l5,5S5 
Popcorll. mepleated. W. M. EvaIl8 . . . . . . . . . . . . . . . . .  4l5,l92 
Post . .  Bee Fence po.t. Metal po8t. 
Potato dllll{er: C. J. Cummings . . . . . . . . . . . . . . . . . . . .  ;. 4l6,188 
Potato digging and gatherlnll machine. L W. 

Hoover. . .  . . . . .  . . . . . . . . . . . .  : . . . . . . . . . . . . . . ... . . .  4l5,2O'.I 
Powder. See Lanolin powder. 

. 

Power. See Foot power. Ho .... e power. Preas. . See BaIiOll pless. Cnttlna pres •• 

P��re reglliator. volumetric flold. W. D. 
House: . . . . . . . . . . . . . . . . . . . . .. . . : . . . . .. . . . . . . . .  415,2OS, 415.204 

PrlntlIia: niachlne. rotary. J. L. FlrOl: . . . . . . . . . . . .. :. 415.821 
Propeller for vessel., rec\proeatin·lI. S. Snellen-

burg. . • • • • •  • • • • • . • . . • • • • • • • . • • • • • • • . • • • . • • • . • • • • • • •  m,58!I'" 
Protector. See Plant protector. 
Pulp. apparatll8 for moulding articles from. H. F. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.:lO4 
Pulv<lrizer. G. &; A. Raymond . . . . . . . . . . . . . . . . . . . ... . . 416,421 

. Pump. B'. Cavallaro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.497 
Pumpinll enllille. st_ F. Lansberg . . . . . . . . . . . . . . .  415.520 
Pulleh. combIned power and hand. D. Warller . . . . .  4llI.l!S6 

·Raok. See Brick drylnll rack. 
Racket holdet .... d press. G. P. C. Holmes . . . ... . . . .  4Ui.S42 
Railway curve •• satety and anti-friction device 

for. Pendleton &; Bryson. Jr . . . . . . . . . . . . . . . .. . . . .  415,556 
RaIlway. elevated 8U8Pf11lslon. L. Johnston . . . . . . . .  415,209 
Railway raU jOint. D. Roblflng . . .  . . . . . . . . . . . . . . . .. . .  415.422 
Railway rail or other joint. A. J. &; G. W. Curry • . .  4l5,290 
Rake and IIroulld leveler. combined. O. H. Wood-

wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4l5,5!l9 
Ratchet drill frame, G. E. Heillbacb . . . . . . . . . . . ... . . 415,198 
Recorder. 'See Cash recorder. Phonograph re

corder. Vibration recorder. 
Reel. See Boltlnll reel. 
Regulator. See Compressor regulator. Pressnre 

r6lIulator. 
Ribboll holder. 0; G. Smith . . .  :. . . .  . .  . . . . . . . .. . . . .  4lli.42<1 
Rlvete. man�urs.of kollo.., l. 1'. f .. · · · · · · · · ·  4.15,21. 
Rod. See h'lshlng rod. Rotary enlline. J. B .• Barril! . . . . . . .. . .. . . . . . .. ... . . . 416;406 _ Rotary'englne, "': Wehster ... .... . .. . . . . . . . . . . .. . . . .  4.15,:u<7 
Saddle; J. D. Padllitt . . . . . . . . . . . . . . . . : . . . . . . . . . . . ... . . .  415.46'l 
Saddle. riding. B. .Ruwart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.478 
Safe alarm. A. D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415,4]:! 
Saw bolder, J. E. T.urney . . . . . . . . . . . . . . . . . . . . . . . . . . . 415.500 
Saw flllnil device. H. O. Gadberry . . . . . . . . . . . . . . . . . . .  415.Wi 
Saw .carllllll machine; A, S. P"rke· . . . . . . . . . . . . . . . . . .  415.00 Saw .WaKlng device, C. Campbell:; . . . . . . . . . . .. .... . 410.614 
Saw.tahle, J. M. Baker . . ... . . . . . . .. . . . . . . . . . . .. : .... . .. 415.435 
ScatrOld: R: 0; Seat .... . . . . . . . . .  ::. :  . . . . . . . . . . . . .  _ . . . . 415,228 
·Seat .... 'Weighing; T. Sand.: . . . . . . . . . . . . . . . . . . . . . . .. . . 415,221 
SCOIlrer; ' see 'Whe&!; .coursr. 

. . . 
SCr66D; . .  Self WindOW screen. 
Serew.d'rlver. C. G. Teubner . . . . . . . . . . . . . . . . . . . . .. . . . .  415.481 
SCrewbead8, machine for .Iottlnll. C. F. Roper .. . .  415.4'12 
Scythe fastene�. G. S. Clow . . . . . . . . . . . . . . . . . . . . . .  4l5.265 

Tel8llrapb repeate!'. B. J. MoUhenny . • • •  , • • • • • • •• . •  4l6,41'1 
Tel8llrapb repeater. lire alarm, F. A. Sklliton ••• • . •  4\5,518 
Telephone excbange .y.tell4 C JD. Scribl'er . . . . .. . .  4l6,5'I3 
Tenonlnll machine. L. F. Parks . . .  � . . . . . . . . . . . ... . . . . 415,lIIK 
Tberapentlc appliance. electro, H. H. Kane . • . . . • •  410.274 
Ticket case. F. L ll .. rt . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... . 415.401 
Tle fRStener. J •. A. Riley . . . . . . . . . . . . . . . . . . . . . . . . .. . , .. . 415,2&1 
TobaQcO illinger. w. H. I!,jow . . . . . . . . . . . . . . . . . . . .. . . 4l6,3Il9 
Tobacco. pa.el<aee tor cut, ir. Grill . • . •  , . . . . . . . . . . . . .  4l5,633 
Traction �nlllne •. :m. M. Birdsall. , . . . . . . . . . . .  . . . • • . . .  415,4S9 
Traction enl<ine. III. E. CaIlahan. . . . . . . . . . . . . . . . . . . .  415.496 
Trap. See Animal irap, 

. 

Tree feliln�. device.:. P" H.' Brown. . • •  . . . . .  . . . . . . . ... .  4l5,442 
Trousers .baplnll device. J •• Selling . . . . .  , . . . . . . . . .  d6,575 
Tube cleaner. W. H. Wheeler .. . . . . . . . . . . . . . . . . . . . . . 4Ui.806 
Tug. harne .... W. S. Cussad.y . . . . . . . . . . . . . . . . . . . . . . . . 415.881 
Twine cutter, D. McDonough . . . . . . . . . . . . . . . . . . ... . .  41f>.216 
Twine holder. J. C. P .. tterson . . . . . . . . . . . . . . . . . . . .. . .  4l5,218 
Typewriting mllflhlne, G. H. I,asar . . . . • • . .  415,523 to � 
Umbrella, D. Ro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £16,Ii6iI 
V .. lve-actuatlnll device. M. L. H .. rrl . . . . . . . . . . . . . . . . 415.6'11 
V .. lve and alarm whilltle. safety. T. Porter . . . . . . . .  4lli.469 
Valve for air brake •• F. Lansbefl! . . . . . . . . . . .. .. . . . . . 415,521 
Valve • • team enlline. W. D. H .. veu . . . . . . . . . . . . .. . . . . 4Ui,S85 
Vapor hurner .. ttachment. W. P. Bntler . . . . . . . . . . . . 415,612 
Vehicle. C. M. Blydenburllh . . . . . . .  : . . . . . . . . . . . . . . . . .  415.606 
Vehicle brake. G. White . . . . . ... . . _ . . . . . . . . . . . . .. . . . . 415.596 
Vehlcle'brake and .tarter. J. H. Boom . . . . . . . ... . . . . 415.4to 
Vehicle Irear and .pr\IIg, E. F. Mor.e . . . . . . . . . . . . . . .  415,414 
Vehicle .prlnll. E. F. Morse . . . . . . . . . . . . . . . . . . . . . . . . . .  4Ib.415 
Veblcle .prinlr. S. H. Raymond . . . . . . . . . . . . . . . . . . . . . .  415,29'J 
Vehicle, two-wheeled. R. D. Scott. . . . . . . .  . . . . . .  415,222 
Vehicle wheel • •  J. B. Lott . . . . . . . . . . . . . . . . . . . . 415.344. 415,364 
Veloclpeduaddle. S. E. Gilbert . . . . . . . . . . . . . . . . . . . . . 415.291 
Velocipede saddle. S. P .. ttlllson . . .  . . . . . . . . . . . .... . . .  4l5,253 
Veneering machine, Klnll &; Jennlnll8 . . . . . . . . . . . . . 4i6,27t1 
Ventilating mInes. cell .. nI, etc •• device for.W. H. 

Hoadley. . . .  . . . .  . . . .  . . . . .  . . . . . . .  . . . . . . . . . . . . . . . ... . 4l5,269 
Ventilator. Bee Car ventilator. Window ven-

tilator. 
Ventilator. J. Bluhm . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  4l5,2U 
Vibration recorder. J. Milne . . . . . . . . . . . . . . . .. . . .. . . . . 415.465 
VotlDll bootb. portable • •  J. Payne . . . . . . . . . . . . . . . . .. . . �'l96 
Voting machinll, J. H. Myers . .. . . . . .. . .. . . . .  4J,5,648, 411i1'9 
WRlron brake, E. H. njllby . . . . . . . . . . . . . ;�_ . . . .. . . . 4l$lO 
W&lIon. concrete mixing and dellvllring. G. F. 

. 

Gralt • . • • • . • . • • • . • •  , . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . .  416,411 
Wagon • •  keleton. C. Abresch . . . . . . . . . . . . . . . . . . . . .. . . 416,4.10 
Wagon �teP. C. D. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  416,861 
Wall pocket. G. Baldwin . . . . . . . . . . .. . . . . . . .. . . . . . . .. .  4l5,486 
Wasber. Sell Gas.washer. . '. . 
Wasbillil machine. Hart &;.Bartholomew . . . . . . . ... . 4l5,24'l 
Wa.hlng.maQhlne. D. H. Sherwood, . . . . . . . . . . . . . . . . 415.301 
Watch llIUIe. F. Mink . . . .. . : . . . . . . . . . . . . .  ; . . . . . . . .. . . .. 41f>.6'/8 
Watch case sprlnlr. H. B. Gaul; . . .. .. . . . . . . . . . . . .. . . 415;6811 
Watch • • tem willdlng and aettlllg.Gerbei &; Ande-

. mars... . . . . . .  . ... . . . . . . . . . . . . . . . .. . . . . .  . .  . . . . . . . . . .  4l5,6S:I 
WateT CQOler aud flltet. F. G. Wlnnch . . . . . . . . . . .  , . .  4l5.OOIl Water ' cooler and filter, colllbined. Morrow & 

Sylllingtoll . . . . . . .. .. . .... . . . . .. . . . . . . .  ; , . . . . . .  " . . .  4l6,866 
Water .upply. metbod of and 8Jstem for obtain-

lOll. J. LllIht. . . .  '. ' . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  416,M3 
Water wheel, W. H. Rldaway . . . .. . . . . . . . . . . . . . . . . . . 415.661 
Weather boarding. eartben tile, A. T. Blatcbford. 416,tlO5 
Weighing .maQhlne. COln-controlled ticket prlnt-

1011. E. G. Hollmanll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415,294, 
Weldlnll clamp. electriC. Tbomson &; TreFonlng,.; 415.305 
Well .. . tralner for • .  J. H. &; E. lIoone. Jr . . . . . . . . . . . 415.007 
Wheat scourer. J. B. M. Kehlor . . . . . . . . . . . . . . . . . . . . . 4l6,275 WheeL. See Paddle wheeL VehlclQ wheel. 

Water wheel. 
. , . WblWetree. C. K. Fickes . . . . . . ... .. . . . . . . . . . . . . . .. . . . 415.118 'WIck. rlllse.J:: .W • .  D.QllIUd8()ll . .. ; .. " . . . . . . , . . . , . .  . • . • •  4l6,4a1 :WIg bloc", F • .  West9I1 . . . . . . . , . . . .. . . . . .  , . . . . . . . . . . .. . 4ut.3'l3 

Wind wheel att&\lllmellt. I.um &; r.lscum . . . . . . . . .. . .  4l5,6'15 
Window or <1oor buttol1. F. W. Quitman . . . . . . . . ... . 415.652 
Window screen. W. D. Grave .. "r . . . . . . . . . . . . ; .. . . . .  415.46& 
Window ventilator. G. R. Bu1!ltam . . . . . . . . . . . . . . . . . . 415,3'/8 
Wire cutter. O. CoUln8. . . . . . . . . . . . . . . . . . . . . . . .  . . .. . .  . 4ll1.621 
Wire durlnll tbe process of annealing. device for 

supportillg • .  C. E, .Ma�t68(l" . . . . . . . . ... . . . . . . . . . . . .  415,3\11 
Wire fabJie alld :ma"ln� the iame. I. KinD,ey . . • . • . .  4l5,613 
Wire. rod colllllll me�hal\l.m. F. H. Daniel .. . . . . .. . 415.«8 
Wood surfaces. flnlsblnlr. J. C. Orth. . . .  . . • . . . . . .  . . •  4l5,66S 
Wool. apparatus for cleansing, Singer &; JudeIL . . . 415,01' 
Wrencb. H . . W. Burlelli:h . . . . . . . . . . .. . . . . . . . . . . . ... . . .  4l6,S'III 
Wringer. See Mop wringer. 

Secondary battery. Kennedy &; Di .. ; . . . . . . . . . . . . . .  415.321 DESIGNS. Secondary battery. C. Payen . . ... . . . . . . . . . . .. .. . . . . .  415.8.11 
secondary battery. Wotton &; Polk. Jr . . . . .  � . . .. . . . . f15,llXl Badge. F. A. Bernhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,400 
Sectional monld. F. A. Meyer . . . . . . . . . . . . . . . . . . . .. . . U5,251 Card or envelc:ii>e. bnslness. W,' C. Gleason . . . . . . . . . .  19.483 
Separator. See Ore separator. Cl\8ter. J. LawSon . . . . . . ... . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 19,488 
Shaft COilplinl{ or cll1tch� L. Racine . . .. . . . . . . . . . . . . 415.6113 ' Eraser; Ink; .t;.r;. Thompson. . . . . . . . . . . . . . . . . . . . . . . ; . .  19.4to 
Sbeep sh.,arlOll machine. B. Monday . . . . . . . . . . . . . • . 415;sG6 Fencllill .traIid. ·W. E, Hlithaway et III • • . . • •  19.4:14 to 19.436 
ShiDlde IiaWlDlt machine •• iuiti-frlction way for. Fireplace IInillll, J� A. Read . . . . . . . . . . . . . . .  : . . . . . . . . . .  ;tll.429 

C. M. Frank . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . '415.323 Hat and coat rack. C. T. Fowler . . . . . . . . .. . . . .. ... . . . t(JII.4:12 
Shlrt8. makinl{ Opell front bosom. R. Cluett . . . .. . . 414.447 lI ub. wheel. W. P. Bettendorf . . . . . . . . . . . . . . . . . . . . _ .. '''i9.431 
Shutter fastener; Bensel & Miller . . . . . . .  : . . .. . . . . . .  415.487 Tile. D: H; Watt6:  . . . . . . . . . . .. . . .. � . . . . . . ... ;.. . •  · . . . . :. 19.441 
Slfter, ash. G. Palmatier · . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  415.5M Tower. W: L.· Jud.�Ii; . . . . ; . . . :: . . . . . . . . : . . . . . . . . . . . . . . 19.4:17 
Sifter. aSh;J. ·DiIlon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415,622 Umbrella stand. H.· W. Bee.ton . . . . . . . . . . . . . . . ... . . . . 1l!.429 
I!\jtnal system. electric polloe. C. E. Scribner . . . . . .  415.514 
Slnllletree. F. Herberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415.248 
Slelllh. bob; J . Greell . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  415.196 TRADE MARKS. 
Slelgb lIear. Coddlngtoll &; McGeorge . . . . . . . . . . . . . .  4lli.5OO Ball: ' d tI III. Ben & C' 
Slip. jOint for sbeet metal corllices; pipes. etc., J.  ers pro uc on.. lie 0 . . . . . . . . , . . . . . . . .  17,l96 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .. . . . . .  415.224 Canned.v8IIetable8. frlllt .. fI,h. oysters. and meats. 
Snap book. P. A. Waldron . . . . . . . . . . . . . . . . . . .. . . . . . .  415.591 H. C. �r .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . 11.196 
S I w t A S Bakk"''' '15 311 Cotton goo(\s . ........ her. WhltmRll &; Co . . . . . . . . . . . . .. . . 17.210 now p o . ro ary. . .  Q .... IlIl . . . . .  . . . . . . ... . . .. Flour. wh8Rt •. MoseJey." M{)tley MllIIll2 Company. 17.200 Spike machlne. J ;  W. Bowm ..... . . . . . . . . . . . . . . . . 415.491 Food for Illfants alld Invalids. farinaceous. Trlglle I!plndle and bearing therefor, J. W. Wattles . . . . . .  415.3i16 &; Pea •• OD . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .... 17,206 Splnnlnlt frame. iiilg; A. J. Nichols . . .  : . . . . . . . . . . . . .  415.419 G loves. 

B. Altman .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 17.194 Spittoon. G. D. Swartwont . . . . . . . . . . . . . . . . . . . . . . . . . .  415.256 
Spring. See VehIcle .prlnll. Watch case spring. 

Maple slrup"T. P. M . Perhain . . . . . . . . . . . . . . . . . . . . . . . .  17,201 
SprlnkJlnll machine. &lIricultural. G. F. Strawson .. 415.581 Medicinal compound. In liquid or solid form. V6!r60 

. 

Stave jointinll machine, IlL &; B. Holmes . .  " . . . . . . .  415.46l 
table. Creasln!r6r &; Co . . . . ; . . . . .. . . . . .. . . . . . . . . . . . .  11.1118 

Stave making machine. J. Pleukh .. rp . . . . . . . . . . . . . . . 41b.5b8 Medicine for blood. skill. and nerve diseases. H. E. 
Steam boiler; J. P. Simmons . . . . . . . . . . . . . . . . . .  41,';.302, 415.00:1 We.ton . . . . . .  , .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1'1.209 
Steam enlline. E. M. Btrdsali . . .  � . . . . . . . . . . . . . . . . . . . . 415.4.18 Minerai water, natnral. 'E. Von Eckardstelll . . . . . . . .  11,2(17 
Steam generator,:m. E. Roberts . . . . . : . . . . . . . . . . . . . . .  4lli.M Remedy. headache, C. W. ·Preston . . . . . . . . . . . . . . . . . . 11,202 
StereotYl1e forma. interchanlreable plate for. J. I. Salve for healing frozen flesh wonnds. H. C. Von 

C. Clarke . . . . . . , . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  415.615 der I.uhe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  17.209 
Stocking. Sleeper &; Miller . . . . . . . . . . ' . . . . . . . .  .415,581, 415.582 Soap, tooth. C. Wrlllbt . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,21i 
Stockh'g •• mailufactlJrlng; Sleeper &; Miller. Tea in pacl!;&lIes. M. Gl11et. &; Co . . . . . . . . . . . . . . . . .. . . . . 17.100 

4l5,5'I9. 415,li1lO Thermometers. e)lnlcal, Taylor BrO . . . . . . . . . . . . . . . "t. l'l�204 
Stone sawin" machines, mechall18m for feeding 'l·obacco. s1l,lOklnil and chewlnll. Terry &; Porter-

sand and water to� Frenler &; Leblanc . . . . . . . . .  415,4$2 lIeld Tobacco COJDpally . . . . .. : . . . . . . . . . . . . . . . . ..... 17.205 
Rtop or 8but-olf. lncased. S. Smith . . . .  : . . . . . . . . . . . . .  416.685 TOllic for the complexion. I. D.·Cook . . . . . . .. . . . . . . . . . 11,1\17 

'. Stopper. see BotUe stopper. Tripe. hocl!;s, feet. and toDgUeB. cOoked. T. M. SlII-
store service apparlltu •• J. M. Call1e . .. . . . . . . . . .. . . .  4l5,4III clair '" Co.. . . . .  . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  1'1.203 
Stove grate, W. A. Chnrcb . . . . . . . . . . . . . . . . . . . . ... . 415,6fi6 
Stpve.. hot blast, V. O. Strobe\. . . . . . .. . . .. . . . . . . . .. . . 415,226 A. in'lut"d COllY of tbe 'speClflcatlon and drawing of 
Stove. vapor bllmer. H. Ruppel . . . . . . . . . . . . . . . . . . " 415.568 any patent ' ln"tbe foregoing Itst wlll'be iurnlBhed from 
Stra .... ca1'l1'er.'eudiess, J. S. Baker . . . . . . . . . . . . . . . . . . 415,4.'14 this oWelH or 3s  centS.· 'In or<Jertng plea8e State thE , 
Stud .. manu'acture of lacing. I. F. Peck . . . . . . . . . . . 416.297 name and 'number of the patent <1es1red. and remit to 
8&.uiBnir1Xilr.T . .  Trlpp . . . . . . . . . . . . . ... . . . .  : . . . . . . . . . . . .  4�483 Munn & Co •• 3G1 Bl"O!ldway. J!'ew York. 
�.� l!vaporator. Rall .t: Wrll{ht . . : . . . . . . . . .. . ;' 4:m.f186 Canadian · Pate.t. ';;"" now be obtained by the 8D��; F; .A. Williams . . . . . . . . . . . . . .. . . .  4� ·.inventol'll forany "t the inventions named In the fore-
8�·:8ee ·A'USOmatte ewlteh. Eleotrlc aWlt.olt: · .  goIng lI8t, · provided. �ey are almple. at a coat of t40 
� . " !lee Drawlllil table. �na\OD .table. e&ch; If complicated the C08� Will be a little nion. For - . ·'lrQul"..tabJa. · Saw table. foll. Instructlons address MUDD II Co.. 361 Bro.4way. . ..  ..,,��'B� WQllbellll • •  , .... . , .  4lU'l4 .." Yoa. �ther toreIIrnIIIJtGts:lIIMaao 1Ie� 

U SE ADAMANT WALL PLASTER 

Patent Foot Power 
Complete Outfits. 

Wood or Metal workers without steam 
power. can succeilSfully compete wltb 
�1 Jtl)�t s�'ttI�G

u
S��[l1:re; 

latest a.nd most Iml>roved for I>r&etlcai 
.hop use, also fot Indu.trlal School .. 
Home Trallllllg.lo etc. Catalogue fr\l6. Seneca r ails Mfa:. Co. 
696 W .. ter Street, Seneca ranS, N. Y. 

THE BROUC HTON 
::M I :K'E R 

-FOR--

Wall Plaster & Fertilizers 
lItA.NUFACTUBED BY 

'Alexander, Bradley, " Dunning, 
SJ'rRCll •• ,N. v .. U. S. A. 

[DECEMBER. 7, 18�. 

THE MODERN ICE YACHT, - BY 
&:iY'P!;ltg,!tdl�c'lr� e::d vs=���=-fo�f�:l�':.� 
strllctlon of the fastest and best kind. of Ice Yachts of 
the latest. most approved form.. lllustrated wltb en
_vings drawlI to scale. shoWln" the fo�m; po&ltlon. 
and arraOllement of all the parts. Contained III ScUd
TUI'IC AJlE ICICAN !'UPPI.BMENT. No. 6"l4. Price' 10 
cents. To be had at tWa oWce and of all newsdealers. 

, . . .  I ' 1 1 &HT&S LACK BARRELW,(� lq f�F r  
g I �' A S P E C I A I_T Y '. " 

-::.� J O H N  G R E E N WU O C  & (  0 R O C H E S T E R  N Y 

1-.,6 ) 

PancMcPresscs:t 
DIfS AID om TOOlS ............. .r: .. a.r. .. 
8NaIET .nAL coo-.. ' -

HAMMERS DIlOP .O._ .... _ , · "'c . I • •  Pvbr .... Ct., 
................ . . � 

Brancb OWce alld Factory. 200. 205 &; :u. Center St., N. Y. 

l\rO OTH ER Life Policies as liberal 
J� cost as little money, no others as 
cheap give as much for the money, as 
those : of 

gHE gRAVELERS 
OF HARTFORD, CONN • . 

Best either for Family Protection or 
In'vestment of Savings. Non-forfeitable, 
world.,.wide, lowest cash rate. 

po.e •• 

E D I S O N LAMP  CO. 
If.' of. 

ELECTRO MOTOR. SIMPLE. HOW TO 
make • . By G. M. BopIdn • .-De8crlDtlOIi of a small electro 
motor devloed and constructed with a:Vle .... to asslstjng 
amateurs to nui.ke :a motor which lII\jtht be driven with ���t�o'hl2'h�'V';,�I::��W:O� .  ��� �� 
lathe or any maebln .. · reqnlrIOII llot over ODe man power. 
with n figures; ' ·.ContlilDed hr l'CIBNTUlt) A)lBICICAN SUPPLIllMI<NT. No. 64 h ·Prlce 10 cents. To -be had at tbis ofl1oe IUld t.r.om.alI neWl!ldealers.. ' .'" . 

R 
R E8' 8 ·8" . to TO SO. TOriS. 

. . . ' 
. 

.. • bY. Hand or Pow.r. 1' ... .w._ nlll'J ...... II8' .... I ..... .  _" . . .  8C)0.IR . .t. BoaO .. R1' PRE .. QQ. :&rt!l""- . 165 W ... W..... ....... " ' .  �. .� .... N. Y.; tJ . .. A. 

EVANS FRICTION CONE CO: 

. PATBNTBU. 
FRICTIONAL GEARING·for REGfJU .... 

ING and. tHA'NGI NG SPEED 
of all .A{�B l�ERY. 

The �r::1r=l� t��"l�FJr':���t���;1'!�� run, 

PROM PT. EFFICIENT. and NOJl!IJUi""S. Addrellll. !!3 Wn, .. r StPefo.; H".t"a, ·M"n. 

Fine Taps, Dies, Reamers,; Etc� 
W f-n.,KI " � 

-

r :o [  , ' � .. 

I.J.htntnll and Green Rlv" .. ,"crew Plates. 
Bolt CIlttllrs, Han'd an!!. Power Drilling Machines, Punch.. 

ing' Presses, Tire Benders. Tire Up.etters. and oth
er '  LRbor' Savlnll Tool.. Send for Price List. 

WILEY " RUSSELL MFG. CO. , Greenfield, Mass • .  

T O O L A G E N T S  WA N T E D 
tI) ('\ (' rv  S H O P I II  t h e  l.J n l t e d  S t a t e s  

s ,  u l U t  ' u ,  ( c' C O !;, l! L  ') (  t O l' t; L \.  0 -.  _ 
T H E  F INEST  01> M E C H A N I C A L  TOOLS A S P E G I A LT '  

C B J A M E S . 9 8  L A I( E  S T. C H I C A G O  

B A· R'R E L- lUA(J.QI NERV •. ' 

" . 
E. A; R, ,,OI.IIJ0:8j, 

. . . '  BuIi'1'ALO. N. Y •. � pate"!t Pocket Oller a "cl S h  ... t�i 
(0< .  , . .  ' Iil . , �  
t . .  . . . • c ;1:  
" Rantlleat'Oiler In tbe market. ReI_ OIIi �ofi� 011. 1)0 waste or featage. For lIDn b�e:t�:� i. ,*rl4irs, line machln .... etc. Send 25c.�or 1IIQItpMi.. . - .: . 
� Brldaeport .Gun �J>l6I/l't Co., n MIiIdeQ Laitie.;lf.Y';: 
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V�1Ii�11 . Baab al .f�� 

AND ASSAY I N e .  
A Practical lIIaDual .f MIDeral". M I D e  .. _.d 

MIDh'lr. ComDrlsiDJr a_IistIOIUJ .M :t.o the loeantlee 
andU8OOlatlons of alf the U8efu1 l11lnera1s; full" desertJt. 
tiona ot the mo.t 81l'ectlve methOds of bClth 'the qnaH
tatlve and quantitative analyses .>1 each of these min
enlB, and hrnts npon the varlona o_tlona of mlDlnJr. 
tnoludlJtg IIrch1teilture and construction. � Prof. H. 
:r.��. �c�: . . ��.�! . .  ���.� . . . . .  �iu�ca 

'N!!! Y!!!!.! BEL  TINe !!!I! PACKINC. C!!: 
JOBS B. ClBBImm, Treas. . 1 8  PARK ROW, New York. 

OLDB8T aDd LARaDT DlaDaraeturen lit tile UDlted 8tatea .r 

VULcANIZED RUBBER FABRICS II'or Dlecbanlcal Purpoaea. 
R U B B E R  B E'LTI N C, 

Packing, Hose, 
Ir" A descripu"., circular g1Wig ths tuU table 01 em.. 'l�ttJ!J�!��r��!���!tle�����¥1�5� tlJRta of ths abOve book sem ;frie to MlCI 006 who wiU MI6 � �. '!�����������������������������������:::: A. TI'e_tlae on . Met_lIl rero... MID .. _I. aDd 

MlnlDor. 8y D. C. Davlee. With 1� IUUBtrat10na 
lJmo. 482 pages. Price . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • 1i.00 

Mltie DraiDalre. By Stephen_ )llchell. Svo, 2'1'1 en-graving.. Price . . . . .  :: . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . ".00 
A Trrati.e OD Ea:r, .y and ' oth"r M i ll erais =. ltVJ::'�.' . . . �!.�: .�: .����: . . . ���� . ��.�m 
The Prollpecr .. r' .. HnDd Rook. A Gulde:(or the Prospector and Trave!er in search of Metal-bearing or 

other valuable Mlneralll. IDustrated. 12mo. l'rIee $1 .30 
\tIlDfOral",u· I'IlmplUled.  EaBy Methods of Idenil_ !J!.I!i' Mtnerals. Inc'udtng Orell. by means of the Blowfil:i:� Flame Reactions, by the s�ne. and by 

fo�4e�!�=�l
s
M�er&'�: ����'::.! 

M.D • . mutrated. 12mo. I'rlce. . . . . . .  . • .  . • .  . .  . . .  ·8:1.00 
UllderrrrouDd T:reo" ....... : How RDd Where to :r::'Tsh;;rIim 'M:eb:��=Y 1>;��sat1�0� 

PrIce ; .. . .  • • • . . • . • . . . • • • • . . . . • • • • . .  . . . . . , . .  _ 8  • •  450 Steam! ' Steam! 
Quality Higher, Prloe Lower. 

For StrIet\J OIIah" Oomplete l'Izturee ucept Stack. 

MINERAI: 
lWoot. 

A S  . A LINING 
on WALLS and FLOORS for pre
venting escape of warmth and 
t!'�E��en'&¥e��"s;:�inr::I�t 
Wool Co., VlevelaDd, Ohio. 

OIL WELL SUPPLY CO. Ltd. 
il.ok 9� WATER STREET, .PlltlllJu,r.h, t'a.,  

lIanufacturen of everytblng need8d for 
.A�T:m.:J:.A _ -.,v:IQLlLI. for either Gas, Oil, Water •. or Minerai 

, Test!!, Boilers. Englneti.. Pipe, Cordall:e, UrllliDII: ToolS, etc. , Dlustrated cataIolrlle. pride 
, Il8ts and discount slieets 

on requeat. 

2·Hol'88 Eareka, BOiler anil Elgin, • $ 1 35 
.4· " . " " . ' "  f� • •  2 1  0 
Other 81see at low prl� .Before you buy get our prloes. 

ARTESIAN WeIIa, OIl _ Gal WeIIa, drilled 
��ilt= �.:t;.,

d
=� 

�� e -='= B. W. PAYIE a. 10.', " 
. . . ..... . ' v  ... � Drawer 36. 1I: •• IIURA, •• Y. 

able Bone lIotutted ='� � 
BRISTOL'S PATENT 

HEEL LACIN G  
·catalorrue. t'leroe A rJ" .. lau 
aDd 011 Well S u pply_Co" 
SO Beaver Street, New York. 

.SCREW PITCH and CENTRE GAUGE. I ���������������:I 

,.., 
:'.f'"8!:r.!�:;::.a?t:-nd� I � 
Steel Rules, Steel Caliper Rlllee. 
universal

. 

I Bevel\,: .
.

. Bevel Pro
tractors, DI!Jlth ttanges, Hurd
ened . Steel tlquares, Graduated . Steel Squares, .sprin� _ Calipers, 
Hllrdened StraIgIlt lIIdges. etc .. 
etc. . � li.tUBt�� Catalogue atld 

STANDARD TOOL CO.. ATHOL, MASS. 

·. IcRBOUSE AND' COLD ROOM.-BY R G. ltIitIIeld. With direatloDa tor oouInotIon. Four ' �. Coutalned iD i!CmN'J.'1J'IO .AIOm.JcAlN SUPPL1DIBNT. 39. Prlee 10 ClIiiJ.t& To be hII4 at -tItII o1Iloe . 
Uld of all newa4eal� 

-;:::, 1 V I N G  k PPARATUS -;., \ ""- � r [ '-- L C' h R-..-- t"1 t � � .  >- ... I t  
t-\ M '""' r �j l r� , � E  '- t v  I t� 

F IR E F E LT THE NEW NON·CONDUCTINS MATERIAL 
is a B'Iezl1IIe 1l'elt Dlade of PII:re .&IIIea1:o., in a . 1IneIy divided :tI.brOu. lltato. IndestruOtli'le-by heat and • unexcelled aa a Non-Conductor. U. S. Navy te.ta show 

It to be luperlor to HaIr Felt In Non-conductlntJ:::llties. Made Into II8Cti0nal form 
��=.:

n
a!1i�:'=::�::!S J���e/�kIDIr'" sr.�::�f!;t; Asbe.toS . BuU." •• Pnper, etc. . "  . . 

T H E UHA I.MER�PBNOB CO., 4.19 to 4!1li Bllrhth St., New Y ork. 
BIlANCJU:R:-Phliadelp\t1a, ' 4?hi!lQO. Pltts�1l1'I!h, BoatoJI. '  

N OW R E A D Y·. 

ExperiII!eI!tal �cieI!ce, 
-BY-

GEO. M. HOPKINS. 
• 

740 Pages, 680 i l lustrations. 

PRICE, by mail ,  postpaid, • • • • 84,00. 

M U f\JN  & CO . ,  Publ i shers, 
_(fief If Iht I"titatifit �.trit.', 

361 Broadway. N ew York. 

Thl8 book treats of the various topics ot l'hyal08 1n a 
popular and practical way. 

It describes the ailparatna in detaIl, and explllins the 
experiments IIi full, 110 that teachers, studento, and oth_ 
en Interested in physl.cs may personally make the ap
paratus and perform the experiment!! without dlllloulty. 

It Is a book fnll of Interest and valne for teaohers. stu
Dents. and others who desire to Impart or obtain a prao
tlcal lmowledge of physico. 

HEA.Dl§ OF THE C H A PTERS. 

I. Properties of Bodi..... II. Rest. Motion, and Force. 
III. The Gyroscope. IV. Falling Bodies. Inclined Plane. 
The Pendulum. V. Molecular Actions. VI. Liquid •. VII. Gases, VIII. Sound. IX. Experiments with the 
Sclentillo Top. X. Heat. Xl. Light. XIL POlarlzec1 
LIght. XIII. Microscopy. XIV. The Telescopeo XV . "  
Photography. XVI. Magneti.m. XVII. FrIctional 
Electricity. XVIII. Dynamic Electrtolt,-. XIX. Elec· 
trio LIghting. XX. Induction by Eillctrie Currents. ' 
HI. Telephone. Microphone, and ElectrlCIII lIIaKlc. XXII. Lantern Projection. XXIII. Meobanlcal Opel""_ 
tlons. 

Each chapter Is full and complete. Under the head o f  
Scund. an �ded deecrlptlon of the 'new �honorrraph 
Is glveD. with directions for construction. The chapter 
on 1'0larlsed Light Is superbly Illustrated and contain. 
IDBDY simple experlmento explanatory of this dlWcult 
subject. The chapter on Photography I. a manual ot 
the art. Electricity In all branches I. fully treated. The 
performance ot the experiments In the chapter on Dy. 
n&mlo Electrlctty will give the reader a practical know. 
leeke of electriCity In it. modem·,ftpplie&tlons. The part devote4 to 'Electrlo Llghtmg' gives a clear under
standing of all the principal systems. The chapter. on 
Projection contains a large nnmber of Dew experimeftts. 
The book elosee with II chapter on Mechllnlcal Opera. 
tions. coDtalnlng Information of great vlllue to tile ex
perimenter. Each experiment described hu been aub-
mltted to a practical test. 

. 

Bend for Free Illustrated Circular and Table of Con. 
tents. 

ltIUNli &; CO., Publishers, 
�. . " ' 8 �.dw.,. New York. 

W O R K i n G M O D E L S  &� L I G H T  M A C H I N E R Y  I L \: - �H I O N S  n E V E U1 P F rJ  S c m l  fo .. r{, o rl e l  C i r r l l l a " .  J n n f' s  B r o s  E l ' rJ . L " - ' I  () . 
ThoD .... Hall • •  t 9 Brom .. e�d St., Boato'!, Ma .. ·· I IOE d 'DEFBIG"I7D ·& mI-G· ..... ACD'INES VO .... NEY W. lI ASON " co., 

. 

..e''::=!���:'l!�.el:�a:e\:! �!I���c, an .D . �"'A.L .l.1I , .LIL .Do  FRICTION PULLEYS CLUTCHES aM ELEVA TORS 
MlII!DetlCl, Galvsmc, Optlcal, and MeteorOYotrtcal ln8tru- The Pictet ' ArtHIoIaI lee COIIIP8.DY (Uallted), Room 6, Coal I. Iron Exchange, New York. PRI. V I I. KNt·D R I . 
men� Chemical .. Chendcal and Phlloaophrcal Av.ara- . . • .- • • 
�!n�u!\\

�
�o�lr=:: ::=� o each 

After 8elng on the. Market Four Yean 
The " A  C M E "  Still L�adB. 

F:�'TI�8p��. �a'n:'J 
for either NATURAL GA8 or 
Kerosene Oil Ilre,. M ordered. 
No extra Insnrance required on 
accoont of the oII:t1.re. Bend for 
catsloKoe givtng full partic
ulars and prices. 

� Wo::.� .. :t!"c:e��::�,..�t�1 
.... . ... i ""': III - tn Z 2: -. ll i �  
• 1 1 >=  

CUTLE R D E  C" K  B E S T  I N, T H E W9 R L D ,,", � L T ,_ E R "'- _ � N ;......J • _ r F r_ � ' 1-" 

T., H
. 

E PENN

.

A' DIAMOND DRilL I. MFG. CO. I. STEEL TYP

. 

E for TYPEWRITERS, 
. IIJ RDS BORO, I'A., BJdlaers of HIgh Class Stencils Steel Stamps Rubber Steam Bng!.Des. Dia.1noDd "DrI1ltng and General , I 

M.aChlnery. Flour Mill Rolla Ground and Groo.ed. and Metal Type Wheels. 
. . . ' ''' .

' ' ' .  N ew Yo:rk SleDcil Wor1u, Mfn.' " " "  .

. , " " :;i'". .  " 100 Na ... au Street, New York. 

LA NTE R N S  *30'-· 100 Vie .. ... 
•• d lit"ften . .. K '  

... I! <» -

... � � :o:. 8TEAM YACHTS, C " i <  . j � i:!  TUC BOATS, 

Wonder Csts\otrit8 Pr ••• 
FUbert Ilto, .PItJla" P .. 

WEBSTER. 
... � .e :::;) � lIIar1ne1!Jnglu1l and � I'ropelI8r Wheels and • ... .. ::: ..; Boat Machlllery. Send for :tree 1Iln8trated oatalogtJ.lt. C ;I Iii tn Chao. �. Willard &; Co •• 2Il8 Randolph St., ChlcaKO. DI. 
_ .ca m O  . CD i !i , PILE DalVING r�C:!��t: 
... ... :z: '  lorrne. Vulcan IraD WorkS, SO N. CIlnton St., Chicago. " I  0 �. ��----------------------== 8 � PLAYS �b�=:�t'! BEST HOLIDAY elFT s :::;) 10lrlle f ...... T. So DIuI_.OItklaao,lll. For Pastor.!'arelit, Teacher

{ 
Child. or Friend. ::::; ::IE 'S' 6'0' SALARY; S40 EXPENSES IN ADVANCE 8000 more words and near y 2000 Dlora lllWl-

---'-------------:---'--- ifIowed each month. I!tead� employment tratiODS than any other American Dictionary. 

r�h�����!o!e��!� . ' Dutlllll de\IV;t.gh�:1 ��I�r:v:Jlr�lons.o �\I���':!i in the Go!!n��:Dt�lJ
t:::!!d with the 

an -otaer ehucks of It.o ola8. Card8. Addre8a with stamP. HAFER &; CO .• Piqua, O. .U. S. Supreme Court. Recommended by the State 
and III �t:���PIUCB . Su�DteDdeDts of Schools in 3S State��!y 

No. 1., I ill. O to If In. t6.5O llliding College Pres'ts pi the U. S. and . 
N 110800' t;1G1d b D2ylft

:
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8
::.��u_ An inYaluable' com�ion in everY School and at 

ftetDred � ... v u  :::.. every Firesbl.e. Sold' 111 an Booksellen • .  

(lIroOJ[ Co .• Hartford, Conn. Pamphlet with Specimen l'ages, etc., sent free. . . .. ..  c. IIIBBIAII .. CO., Pub· .... Springjl<!lld.Mas .. p'Eli.·F��a •• PA!!RF· · . ·L. ·E $ 1  O�OO ·to $50 00 rft���g!:f-
. �.... ness. M alrle .... Dterll. all d View_ of pIIpiJlIIr sub-.�' ... � nte."for �.newajJape:l"ll, .... Ject.. ('.atalOgJ1es on appI1C11t1oD. Part 1 Optical. 2 
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� � the low prig! of ,1.60 b,. mall. or '1.25 at the 
::�lYfc"N.a(�;'r..':I:.ldel�J�<::; everf one,who wMaes � pPel8l'Ve the paper. AJ1drel!8 l  MUll'" lit CO • •  P1tblflbara 8CJlQ'1lJ'lO AJUB1(w{. 
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Barnes' Foot-Power Machfnery 
��,:��e:. o�

t
�:Jg�!r

C
!�! �'�'":�I':l ·ro� -A�. "t��f!e.ar��t;,���;r:gt. ��-

can be .produced at snch low COlt. The 
velocl!l'lde foot-power Is sliDply ele-
��..i-d c:f �J::"Ct "i=1Il1'/Yftt�e w::'.!: 
as If I had been walll:iDII: aroUlld." 
Descriptive I'rlce I..ist hee. 

. . 
W. F. c!I; JOHN BARNES CO .• 

1999 RUBY· ST .. Rockford. Ill • 

A GENTS W A N TED to canvass business bousel . 
. for a New Acc:)ltn� Book. For sample, terms. etc., 

address H. W. PAJIPHILoN, at Bond Street; .New York. 

RAIL W AI AND STEAM FITTERS' SUPPLIES 
Rne's Little Giant IDjector. 

SCREW JACKS. STURTBYANT BLOWE'BS. &0. 
.JOHN s. URQUHART. 46 Co:rtlaDdt S1:o; N. Y • 

T� Scie1ittfic AmeriCan 
PUBLICATIONS FOR 1 890. 

---
The prices of the di1ferent publications In the UDitaIl 

8tatee. Canada, and Mexico are as follows ; . RATES BY llA lL. . 
The SClentlllc Ainerlcan (weell:ly), one year • 88.IID 
Tile Sclentilio American �upplement (weell:ly). ODe 

_ year. • . • • . • . • • . 6.IID 
The "Sclentl1lo American. BxPort II;dition (monthly) . 

one year. . . . • • • . • • 6.00 
The Sclentilic American, A rchltect.a and Bulld8l'll 

JIklitloD ClDonthly), one year. . . • • . 2.60 
COMBINED RATES. 

Tile 8C1entillc American and Supplement. . • $'IoU) The Sclentillc American and A rohitects and Bulld-
era Edition. . • . . . • • • • b.OD 

The Sclentl:tl.c American. Supplement, and Arehi-
teot!! and 8ullders Edition. . • . • . 9.00 lToporUoItaU Bata for Bfa: JIIoRtk • 

ThI8 Incilldeo postage, which we pay. Remit II' JKi.tIII 
0)1' express money order. or draf� to order of . MIl Ii N  ok CO • •  361 Broad ... ,., New V�rk. 

" TH'E ·BA.OKUS 'WATER M<O?OR_ ITHE BACKU8' EXHAUST FAN . " 
�.;!!! ..... rz!'bIf!!f a.�. SuiIDIIiIe. . fIt fJOIl' JIftIBUN"til8 Oheaueit � . .  ' ,E� A W.II4IeJoftd Air Mover. For. nrmur' lID ki ....... ot goods (epeo\aI Dryers built and re-.... _liebIe ..... "'w.... me.:� HWlIItr lIII&I!bfn ... lIlt\itI, .. Il1llbl r:aaranteedl. valnable ln "B'-lierr.... ,Houses. Hat 8�. Actd and Paint WOrll., coII'8e 111m.. tan�_!R""" ._�. .�...,. ..... lrlaIr Itcht JIQ1fer. 1'0. 0 WOO

.
leu and Cotton �I!s. for reDlO,"

. 
llIr BteamuC,. emoll:!. hot·alr, aeld f .......... bIld odot;ll, ""d 1lrI"({j1esnu�. �to""'lO"'HBO �.· .  .�'_"�. ' . IIIl4 .. DiuL '._.extra Insu� ,A.1WMJI.J "",y • .  for VeDttIat .

. 
iDII:. Hotelfl, LaUPClrles, PubIlO.Bit

. 
. et,e.  ss"frl/l 8peiJd JInt/IIw _lIIJ" � 

BuPPl uvm ", • P, ' �1." lII!iI iiaPJG"td ln every d4ItaIl. , �� '" all par&a 91 ths  count",. ' _ .  
' , 

' � . �S8.3. � · tc rrHa 2S.A.C:a:-cr$ ��� � 0C>� . ......... . ;ti;;. ' .. f;' . 
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Inside Pa.re, ,each insertion .. - - .,. :i  cents a.lioe. 
Jlack Paa-e. each i nsertion - - - 81 .011 a line. 

The above are charges per agate hne-about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Eng'ravings may head &dver .. 
tisements at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be. 
received at publication office as early as Thursday morn
In,\! to appear in next issue. 

STAR HACK SAW 
llillllllllliffillllllllllll ! I \lUll HlllI lIIl l 1l1ll\l\IIIIIIIIIIII 

One Star Hack !'law will cut off a half inch bar of 
trOll in forty seconds. and will cut it off 100 times without 
sharpening. It; will do much of the work now done with 
files. in one�tenth the time and at one-tenth the cost. 
Every man who uses a file win be likely to get a saw as 
soon as he sees one in use. 
Wi��o�:naJe

o�� 8-¥���8t�cl
a
F�:�� ��8Pl� �::��r�y 

o�,:� 
prepaid, on receipt -of $1.50. All goods marked with a 
star and bearing our name are warranted to give full 
satisfaction, wherever bought. 

nt.J;11.1.ers Fal.l.s 00. 
93 Reade Street, New York. 

Wheeling is Better than Walking. 

Victor Bicycles 
Are Better than Any Others. 

Catalogue Free. 

Overman Wheel Co., ftJakers, 
BOSTON, MASS • .  

I C E - H O U S E  AND REFRIGERATOR. 
Directions and - Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air Is kept dry and pure through
out the year at a temperature of from 34:0 to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this office and of all news
\lealers. 

TH E KODAK CAMERA 
Makes 1 110 I II�talltnneons 

Picture� by simply pressing a 
button. Anybody can use it who 
can wind a watch. No t'ocusing. 
No tripod. Rapid Rectilinear 

L e n  s Pliotograljcs 
:e°ri��a i�bJ���:: an 

R;v;M; ,nn ol Labor 
IInish 

For full descr1ptlon 
Price, S\!ii. lIl1. Reloadina-, $�.1I0. 

The E;astman Dry Plate & Fi lm Co. 
Rochester, N. Y.  I I S  Oxford St., ·London. 

Send for C01JY of Kodak Primer with Kodak . Photograph. 

Shepard 's New $60 Screw-Cutting Foot Lathe 
.; 

. et .... .. ii :! = ... 
'" = -= 

Foot and Power Lathes, Drill 
Presses, Scroll Saw A t  t a c h .. 
ILents, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc . 

Lathes . on trial. Lathes on 
payment. 

:Send for catalogue of Outfits 
for A mateurs or A rtisans. ,,;�.

��.
Address HActi:�¥;EPAKD, 

::; 1 34 East �d Sneet, . Cincinnati, Ohio. 

ICE-BOATS - THEIR CONSTRUC'!'ION 
�fr��t,��g1���k V�� ��::V�:r:'�h

n.r����d� construction. Views of the two fas�e.t ice-sanlJ:lg boats used on the Hudson river in·winter. By H. A. HOl'8fall, 
M.E . Contained in 8CIR�TIFIC AM,EHIC.AN SUPPLE
An:NT, I .  The same number also contains the rules and 
regulations for the formation of ice-boat clubs. the sall .. lng and managem"nt of ice-hoats .  Price 10 cents. 

PAT E N TS ! 
M I£SSRS. MUNN & CO.;in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex .. 
amine impi'overnents, and to act as SoliCitors of Pateuts 
for Inventors. 

In this line of business they have had jorty..one years' 
experience, and now have unequaled facilitieS for the 
preparation of Patent Drawings, SpeCifications, and the 
prosecution of AppJications for Patents in the United 
States. Canada. and [foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for·Books;Labels, "Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them' is done with special care and promptness, on very 
reasonable terms. 
tarDrn�m!u�lT�I�r�!J�� ��o��a�:re�rs :EgI��!!Otr:; ���: 
cure them ; directions concerning Labels, Copyrights, �:�

i
��'iit;,alr��sct"�S'(5�:B�e¥i'�r:' J�frh�g��l�n�� �:: 

tents, etc. 
We also send. free ot charae, a Synopsis of Foreign Pa

tent Laws, showing the cost and method of 8ecuring 
patents in all the prinCipal countries of the world. MUNN k CO., Solicitor. oC Patent., 

361 Broadway. New York . .  
. BRANCH 0�'FlCE8.-No. 622 and 624 F Street, Pa
CIlIc Building, near 7th Street, Washington. D. 0. 

Jtitttfifi t �mtritau . 

ESPARTO.-AN INTERESTING PAPER 
upon this valuable a-rass, discussing its uses, the metbod 
of making it, etc . Contained in SCIENTIFIC AMERI
CAN SU PPL F.MENT. No. 7 1 8. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

JENKI NS' AUTOMATIC A I R VALVE 
We do away with the expan

sion of meta1, and depend on 
an expansible elastic plug of 
Jenkins Packing,. made special
ly for the purpose, thuB insur
Ing a perfect seat. . PRICES, PER DOZEN. 
Finished & Nickel Plated. $7.50 
Drip Cups for same, - - 2.00 

JEN K I N S  BROS., 71 John St., N. Y.; 105 Milk St., 
Boston: 21 North 5th St., Pbila.; 54 Dearborn St.,Chicago. 

IC you are a 
CA ltPENTER, 

PATTERNMA K ER, 
IlIILLWRIGHT, 

and want First-Class CA BINE'l'MAKEK, 

T O C> I..... B. 
Send 8 cents in stamps for our Woodworkers' Tool Cata
logue No. 129 200 pages, 700 illustrations. The most com
plete catalogue of these goods ever issued. CHAS. A. STRELINCER &. CO., DetrOit, M Ich. 

IDECEMBER 7, 1 889. 

SY�AL�� t M�llt��lt m�� W��KS 
W E  B U R N S  P R O P  

in the World 

Otis BTothers .& (10., 38 Park Row, New YOl'k 

The MOTOR 0{ 1 9th rENTURY. 
Can be used A?l-Y' Place, to do Any 

Work, a:qd by Any one. No Boiler ! 
No lfire ! No Steam ! No A shes ! 
No Gauges ! No En2'ineer ! A per
fectly safe Motor for all plac.es and 
purposes. Cost oj O1}eTation about one 
cent an hour to each indicated horse 
power. _For circulars. etc., address 

Charter Gas Engine CO, 
P. O. Box 148. . Sterlinll', I I I .  

ALL _ - .t .  CASTINGS FR� S�EClAL (RN S 

�-DEVlIN Y. CO� .; F I N E  TIN N I N G  JAPA-N P/I!!-->, G) 

� '-===E--ABL AND F INE GR�Y IRON A _S' '�T E EL 

• .) UIj \,: F I N I S H ING  N lNG  � , THOMP\LEH IGH AVE & AMERICAN ST PHILA • _ _  M;o _0. 

T ::S:: E 

Sciehtific Book Catalogue _POP S A FETY VA LVE J t itntifi t �mtr i can 
_ _ WATER RELI EF VALVE . ESTA BLI SHED 1 S46. 

ItECENT L Y  
. 
� U B I .ISHED. IMPROVED STEAM GAGE The 1II0st Popular Seieutlfie Paper iu the World. 

In��o':�:oc:���ut'h��nJf:;'gllr��:M�M:tt��' Wrl?g� • STEAM ENGINE INDIOATOR 
mailed tree to any address on application. Sina-Ie Bell (!hime Wbitltle, and all Instruments Only S3. 1I11  a Year, Including Postage. Weekly. 

M U N N  &: CO., Publishers Scientific American, used In connection wlth Steam, Air and Water. li!l l'Oumt>ers a Year. 
361 B" oadwny, l'O ew Yo.·k. NEWSOyleo· RAKgen. t. tor Cla,'k's Ltnen Fire HLOONS!D· ON.·. � PATE N T  

. 

. 
p!�n�rC;o��:!LI��eTte��!J lb. 

Thl .. widely cl rcnln . ed and splendidly illustrated CROSBY STEAM GAGE & VALVE CO, l�.f�!:e�a:: paper Is pub l ist,ed weekly. Every number contains six-
teen pages of useful lnfOImation and a large number of 
original engravings of new inventions and discoveries, 
representin� Engineering Work8, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufuctures, 
Cbemistry, I<lectricity, Telegrapby. Pbotoa-raphy, Arcbi
tecture, Agriculture. Horticulture, Natural History. etc. 
Complete List of Patents each week. 

pressure. Send for Lists. 
BARROWS-SA VERY CO., Limited. 

S. Front & Reed Streets, Philadelphia. Pa. 

@'<('IITINCS S O FT '' ' STRONG FIOUGH '' 
C'::-\.� F I N I S H E D  P U :" l t.,(S ��eGEAR1Nr; 

PAT TTRNS  r r O R. D E R  A. L L E N"'"OWN F IJ  i N D f-t,y & MACH 1 N E @ 3 �  &. WA L N U T ": ALLENTOWN , PA .  

E:_ -W- J O;E: N" S � 
Asbestos Sectional P i pe Cove r i ng 

A . Non - Conducting Covering for Steam and Hot Water Pipes, etc. 
READILY ATTACHED O R  REMOV ED BY A N Y  ONE. 

Asbes"tos Bo:l1er Cov-er1:n.gs. 
�. �. JOhn.8 nt.J;an.-u.:fao"t-u.ri.n.5 OOD1pan.y, 

SOLE MANUFACTURERS OF 
H .  W. Jobus' Asbestos llll l lboarl!, �heathi llg8, Building Felts, Fire-Proof Paints, Liquid 

PaInt8, Asbestos Uoofing, etc. 87 Malden Lane, N ew Y o rk. CHICAGO. PH I LA.DELPHIA. LONDON. 

THE AMEnI�AN DELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  MASS.  

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequence� 
thereof, and liable to su i t  tlll'refor. 

PU  LLEYS Cheapest. Ughtest. and Best. Made by 
• Hardwood Split P. Co .• Menasha, Wis. 

OTTO GAS E I I I I E S .  
Over !lii,OOO Sold. 

Ilorizontal . . . . .  Otto . . . .  Gas Engines. 
Vertical. . .. . . . . .  Otto . . . .  Ga. Engines. · 
Twin Cylinder . .  Otlo . . . .  Gas Engines. 
Comhined . . . . . . . Otto . . { �:� ��li!��� 
Combin,ed . . . . . . . Otto . . { ��J�;���s 

OTTO GAS ENG I NE  WORKS, 
CHICA.GO, PHiLADELPHIA.. 

New York Agency, 
IS V e�ey Street. 

VAN DUZEN 
CAS ENC I N E  

N O  BOI LER .  N O  COAL. 
NO ENG I N E ER. EJtt.-a WATER REN� 

or INSURANOE. 
INSTANTLY STARTED. 
aURABLE, RELIABLE, 

SAFE and ECONOMICAL 
Address JOHN A. ROEBLING'S SONS. Manufactnr- ' for description and prices. 

ers, Trenton. N. J . ,  or 117 Liberty Street. New Y ork. u..n , Duzen Gas Engine CO" Wheels and Rope for conveying power long distances. ,.a 
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The Dunning Patent Wrought-Iron Boiler 
With Self - Feeding Coal Magazine, i s  the hest for · 

Low Pressure Steam or Hot Water HeatiDIl' 
Made in eleven sizes, suitable to beat the smallest cottage or 

the largetltt bui1din�. Insures a- warm house niJ!ht and day. 
Burns Hard or Soft Coal. Wood, Coke. or Gas. Over 14.000 

in
g�ri:s �ne:P��fl��� gr ;B

n�t��
t!:·8n1.18ji���iri:n��n- • 

New York te�:���l' rr,,:.�fW���s:t \�:ck Box 40, 
G

en(ll�i�d)� H�!'!.:r..���r8�::rYr.n6 ... '::1::s Co. 
N. t. Office, 36 P�rk Place. Send tor New IUU8trated. Catalogue. 

Terms of SnboCl·iption.-one copy· of the SCIEN
TIFIC AMERICAN will be sent for <me llear-li2 numbers
postage prepaid. to any suhscriber in the United States 
or Canada, on receipt of tI ... ee dollnr. by the puh
lishers ; six montts, $1.50 ; three months. $1.00. 

ClnbH.-Special rateB for several names, lInd to Post 
Masters. Write for particulsrs. 

The safest way to remit · Is hy Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad
dress all letters and make all orders, drafts, elc., pay. 
able to lM1:"t:rNN &; COo. 

36 1 B roadway, N ew York. • 
T � E  

Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SCIE"TIFIO AlIlERlCAN. hut is uniform therewith 
in Size, every number containing sixteen large pages full 
of engl"l\vings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERlCAN SUPPLEMENT is published 
weekly, Itnd includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments · of Science and the 
Useful Arts, embraCing Biology, GedofiG', Mineralogy. 
Natural History, Geo�raphy, Archreology. Astronomy, 
Cbemistry, ElectriCity, Light. Heat, �I echanical Engi
neering. Steam and Railway Engineering, l\lining, 
Ship BUilding, Marine Engineering, Photogrnpny, 
Tecbnology, Manufacturing Industries, Sanitary En
gineering, Agriculture, Horticulture, Domest:rc Econo
my, Bloa-raphy, MedIcine. etc. A vast amc,llnt of fresh 
and valuable information ohtainable in no other pub. 
lication. 

The most imP6rtant Engineering Works, M echanl.ms, 
and Manufactures at home and abro&d are illustrated 
lind described in tbe SUPPLEMENT. 

Price for the SUPPI.EMJl:NT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIF[c AM
ERICAN and one copy of the SUPPLEMENT, hoth mailed 
for one year for $7.00. Single  copies 10 cents. Address and remit by postal order, express money order, or check. 

M U N N  &: Co.,  3 6 1  Broadway. N. Y •• 
Publishers SNENTIFIC AMEItlCAN • 

• 

Bu ilding Edition. 
THE SCIENTIFIC AMERICAN ARCHI"I'ECTS' A ND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies. 25 cents. Forty lurge quarto pages. equal 
to ahout two h undred ordinary hook p.ages ; forming a 
large and splendid Magazine of Al'chi tectul'e, richly adorned with elegant plates in colQrs. and with other 
fine engravings j il1ustrating the most interesting ex ... 
smples of moderu Architectural Construction acd 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. city and country, including tho.e of very mod. 
erate cost as weH as the more expensive. Drawings in 
perspective and in color are given, together with fun 
Plans. Spec' llcations, Sheets of Deta}ls, Estimates, etc. 

The elegance and cheapness of tbis lfi8jl.nlficent work 
have won for it the I�n l'l[e81 Cl l'culnl ion of anY
Archl<eClUral publication In the world. Sold by all 
neWSdealers. $2.50 a year. Remit to 

MUN N  & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American " is printed with CHAS. ENEU JOHNSON & CO.'S INK. Tenth and Lom. bard Ste •• Phil&., and 47 Rose St., opp. Doane St., N. Y.I 
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